ITS DISCUSSION OF DIFFERENCES

ITS Section 3.3B: Instrumentation - ESAS

Note: The ITS Section 3.3B package addresses the following NUREG-1430 LCOs:
3.3.5 ESFAS Instrumentation
3.3.6 ESFAS Manual Initiation
3.3.7 ESFAS Automatic Actuation Logic

1 NUREG 3.3.5, 3.3.6, & 3.3.7 - The ANO-1 unit specific terminology has been inserted
to replace generic usage in NUREG 3.3.5, 3.3.6, and 3.3.7. Specifically, the term
“Engineered Safety Feature Actuation System (ESFAS)” has been replaced with the
ANO-1 unit specific term “Engineered Safeguards Actuation System (ESAS).” The
associated acronyms have also been changed as appropriate. The corresponding Bases
have been marked to indicate these changes, however the reference to this discussion
is generally made only once per page to conserve space and maintain readability.
These changes were made to maintain the usage of terminology consistent with design
and licensing basis documentation. This change is consistent with current license
basis.

2 NUREG 3.3.5 — Condition B has been revised to specify that this Condition applies
when more than one channel is inoperable for each of one or more Parameters. This
change was made to maintain requirements consistent with CTS Table 3.5.1-1
Column 5 and Note 1 which provide specific requirements for the inoperability of
more than one channel. This change is consistent with current license basis.

Without this addition, entry into the ACTION requirements of ITS LCO 3.0.3 would
be required if more than one channel is inoperable for each of one or more Parameters.
Entry into the Required Actions of ITS 3.3.5 Condition B rather than the ACTION
requirements of LCO 3.0.3 is more appropriate because, specific Required Actions,
which result in the unit exiting the Applicability for each ESAS instrumentation
Parameter, are provided in ITS 3.3.5. These Required Actions consistently result in
the unit exiting the specific Applicability within a specific Completion Time. For
example, ITS LCO 3.0.3 ACTION requirements would not provide a specific
Completion Time for reducing RCS pressure to less than 1750 psig, in the event more
than one channel of the RCS Pressure--Low Setpoint Parameter was inoperable. This
change is consistent with TSTF-217, Rev. 1, as revised to reflect plant specific
terminology.

3 NUREG 3.3.5 - Response time testing of the Engineered Safeguards Actuation System
(ESAS), i.e., NUREG SR 3.3.5.4, is not adopted in ITS. Testing of this type is not
required by ANO-1 CTS. Deletion of these Surveillance Requirements maintains
consistency with the current ANO-1 licensing basis and neither removes any current
requirement nor adds any additional requirement.
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ITS DISCUSSION OF DIFFERENCES

4 NUREG 3.3.5 — Table 3.3.5-1 Parameter 2, “Reactor Coolant System Pressure-Low
Low Setpoint,” and the specific Required Action associated with that Parameter,
NUREG 3.3.5 Required Action B.2.2, are not adopted in ITS. The design of the
ANO-1 ESAS includes only one low reactor coolant system pressure setpoint. This
setpoint is used as an actuation initiator for both High Pressure Injection and Low
Pressure Injection Systems. These changes were made to provide requirements
appropriate for the ANO-1 unit specific system design. This change is consistent with
current license basis.

5 NUREG 3.3.5, 3.3.6, and 3.3.7 - The unit specific design of the ANO-1 ESAS
provides for three analog instrument channels for each of the monitored parameters.
These three analog instrument channels provide the required input to each of the ten
digital actuation logic channels. Contrary to the system design depicted in the
requirements of NUREG-1430, these three analog instrument channels provide input
to both trains of digital actuation logic channels. This unit specific design difference
required the deletion of the phrase “in each ESFAS train” from LCO 3.3.5 as well as
appropriate changes to the Bases to designate unit specific digital and analog channel
terminology. This change is consistent with current license basis.

6 NUREG 3.3.5 - Specific detail of the equipment actuated by each of the Parameters
listed in NUREG Table 3.3.5-1 has been removed. Similar details are included in the
appropriate Bases sections and are not specifically pertinent requirements of
LCO 3.3.5. Removal of this information represents no actual change in requirements,
only a change in presentation of amplifying information. This change is considered
editorial.

7 NUREG 3.3.6 & 3.3.7 - The Applicability of ITS 3.3.6 and ITS 3.3.7 has been
modified to only include the portions of MODE 3 in which the associated ES
equipment is required to be OPERABLE. This change was made to reflect the fact
that some ESAS actuated equipment is not required in either MODE 3 or MODE 4.
For example, neither CTS nor the proposed ITS requires the RB Spray Additive
(sodium hydroxide) system, which is actuated by the ESAS, to be OPERABLE below
MODE 2. This change was made to provide Applicabilities for the ESAS
requirements which are consistent with the Applicabilities of the actuated equipment.
Without this change, the actuating components would be required to be Operable
when the components being actuated are not required to be Operable. This change is
consistent with the current license basis.

8 NUREG 3.3.7 - The Frequency of ITS SR 3.3.7.1 has been adopted as 31 days. The
change to the NUREG-1430 Frequency of 31 days on a STAGGERED TEST BASIS
was made to retain testing requirements on a Frequency consistent with the CTS. The
CTS requires this testing monthly, which is considered administratively equivalent to
the proposed 31 day Frequency. This change is consistent with current license basis.
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NUREG 3.3.6 and 3.3.7 - The Functions specified in NUREG ITS 3.3.6 have been
modified to match the Functions as presented in the CTS and in the ANO-1 SAR.
Identification of the digital actuation logic channel numbers which correspond to the
Functions stated in the LCO have been provided in the Bases for additional clarity.
ITS 3.3.7 has also been modified to include ANO-1 unit specific terminology, e.g.,
analog instrument channels and digital actuation logic channels. These changes were
made to provide requirements consistent with the design of the ANO-1 ESAS and
consistent with the specific terminology and names associated with the ANO-1 ESAS.
Additional associated Bases changes are also included in B3.3.5, B3.3.6, and B3.3.7.
These changes are consistent with current license basis.

NUREG Bases 3.3.5, 3.3.6, and 3.3.7 - ANO-1 unit specific terminology and design
details have been added to the Bases of ITS 3.3.5, 3.3.6, and 3.3.7. Additionally,
information which is not specifically pertinent to the Bases discussion for these
specifications and which may be duplicative of information contained in the SAR has
been removed. These changes provide unit specific details of system design, maintain
usage of terminology consistent with design and licensing basis documentation, e.g.,
development of trip setpoints and Allowable Values, and reduce duplication of
discussion which is not specifically pertinent to the specifications. These changes are
consistent with current license basis.

The specified Allowable Values are conservative with respect to Instrument Society of
American Standard, ISA-S67-04, "Setpoints of Nuclear Safety Related Instrumentation
Used in Nuclear Power Plants." Actual in-plant setpoints are equal to or conservative to
the specified Allowable Values and include instrument uncertainties where appropriate.
A discussion of the instrument uncertainty methodology employed may be found in
letter dated May 10, 2000, approving Amendment 207 to the ANO-1 Operating License.

NUREG Bases 3.3.5 — SR 3.3.5.1 Bases discussion of the performance of CHANNEL
CHECKS on off scale instruments was removed. The instrument channels associated
with the ANO-1 ESAS are not expected to be in an off scale condition while
performance of this SR is required, therefore this potentially confusing discussion is
not adopted. This change is consistent with current license basis.

NUREG SR 3.3.5.2 and Bases - The Note allowing a channel to be placed in an
inoperable status for the performance of the Channel Functional Test for a limited
period of time is not incorporated in the ITS. The ANO-1 design of ESAS does not
include a channel bypass for testing. 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. This change is consistent with
the current license basis.
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NUREG Bases 3.3.6 - The Applicable Safety Analyses discussion has been modified
to remove the implication that the OPERABILITY of the ESAS Manual Initiation was
required to be OPERABLE in all MODES, “at any time.” Additionally, reference to
the ability to specify the use of the ESAS manual initiation in operating procedures
was removed. This ability exists for this and numerous other Functions. However,
that fact is not pertinent to this discussion. Furthermore, it implies that specifying
other functions in operating procedures might be inappropriate. This change is
consistent with current license basis.

NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of
the NRC Policy Statement. This is an editorial change associated with the
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was
issued.

The 10 CFR 50.36 Criterion satisfied by the ITS LCOs was modified to preserve
consistency with the ANO-1 license basis. The NUREG Criterion specified were
modified to be consistent with the analysis assumptions regarding equipment
availability and operating condition (i.e., MODE). For ITS 3.3.6, Manual ESAS
Initiation is not credited in any ANO-1 safety analysis, therefore, Criterion 4 was
identified. This change is consistent with current license basis and 10 CFR 50.36.

NUREG Bases 3.3.7 - Unit specific clarification of the use of ITS 3.3.7 Required
Actions A.1 and A.2 has been added to the Bases (B3.3.7). These additions have been
made to provide additional guidance and clarification on the proper usage of the
Required Actions without changing the intent of the ACTIONS.

Not used.

The details surrounding the CHANNEL FUNCTIONAL TEST of the Reactor
Building Spray System Logic Channels have been included in the NUREG 1430
Bases SR 3.3.7.1. This information was formerly located in CTS Table 4.1-1 Function
20. The addition of this information has been made to provide acceptable guidance
and clarification concerning the testing of this Functional Unit.
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<INSERT B3.3-46A>

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.

<INSERT B3.3-46B>

ANO-11TS

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

The ESAS High Pressure Injection (HP!) 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 following 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 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.
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actuation switches located on the control room consoie.
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<INSERT B3.3-47A>

ANO-11TS

Parameter
ESAS Digital Actuated Systems RCS RB RB
Actuation Press. | Press. | Press.
Logic Low High High
Channels High
1and 2 Subset of RB Isolation, X X
ES Electrical Alignment, HPI,
and DG Start.
3and 4 Subset of RB isolation, LP|, X X
and EFIC EFW.
5and 6 Subset of RB Isolation, RB X
Cooling, and Penetration
Room Vent.
7and8 |RB Spray X
8and 10 |Spray Additive X
INSERT 5/1/2001
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<INSERT B3.3-48A>

\[ 33.5-02 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.
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“ESFAS are pr

switches are wfed for

itches are
actuation
gach use three Yogic channels. -

cts of the si
relays in th
channels as

q scribed.

The output gh High RB Pregsure switches
are used j ntical and inde#pendent actuaiion
trains iw€ each use threg logic channel

(RB4, RBS, and RB6). he outputs of #hese channels are used

—out-of-three /£oincident netw ks for RB Spr
Actdation. Each high high pressur
Spray train when/the High High R

re coincident . in that train. ———— "

z
ided by 12 pressure
switches are sed for the High RB

)

train actuates one RB
signal and the HPI signal

(cont inued)
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INSERT B3.3-49A

Each analog instrument 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.

<INSERT B3.3-49B>

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 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.

ANO-1ITS INSERT 5/1/2001
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BASES

BACKGROUND (}ri (continued)

NEL
comparator

when the "as t* value is within the band for C
ccuracy (i.e., * [rack calibration

setpoints used in the bistables arg based on the
jcal limits stated in Figure [ 1, AR, Chapter [7]
. 1). The selection of these trip sétpoints is such
4t adequate protection is provided wien all sensor and

i i i account. To allow for
jon uncertainties, X
onment induced errors for

instrument drift, and severe envj !
those ESFAS channels that must unction in harsh |
environments as defined by 10/CFR 50.49 (Ref. 2), the ‘
Allowable Values specified jh Table 3.3.5-1 in the

accompanying LCO are coms vatively adjusted with respect to
the analytical limits. detailed description of the ;
methodology used to ca¥tulate the trip setpoints, including j/
their explicit uncerjdinties, is provided in the "Unit A
Specific Setpoint thodology* (Ref. 3). The actual nominal
trip setpoint entered into the bistable is more conservayive
than that specified by the Allowable Value to account
changes in rapdom measurement errors detectable by a
FUNCTIONAL TEST. One example of such a change in
measuremeng’ error is drift during the surveillance interval.
A channe}/is inoperable if its actual trip setpgint is not
within Ats required Allowable Value.

ints, in accordance with the Allowab}é Vaiues, ensure
thit the consequences of DBAs will be acceptable, providing
he unit is operated from within the s at the onset of
the DBA and the equipment functions s designed.

Each channel can be tested onlin to verify that the
setpoint accuracy is within the/specified allowance
requirements of Reference 3. /Once a designated channel is
taken out of service for testing, a simulated signal is
injected in place of the e1d instrument signal. The
process equipment for t channel in test is then tested,
verified, and calibrajéd.

The Allowable Valyés listed in Table 3.3.5-1 are based dn
the methodology described in FSAR, Chapter [14] (Ref 4),
which incorpopétes all of the known uncertainties
for each chafinel. The magnitudes of these uncer,

{continued)
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BACKGROUND

processing
G operate wi

ipment for the
n the allowanc

FAS LCOs in the BWOG Standard
igAs are based o system
Crystal Riverdnit 3 design.]

is arrangemepf involves measur,

nt

) separate

. £hannels for eath actuated compgdent. In
, multiple components are affegted by eac

automatic

logic apfangement by igentifying instrumentation
requirgments on an i

, and manual iniYiation are Apecified
separately tg/reflect the diffefent impact/each has op ESFAS
OPERABILITY

APPLICABLE
SAFETY ANALYSES

The following ES@AS Functions have been assumed within the
accident analyses.

High Pressure Inj ion

The Eiﬁhs actuation of HPI has been assumed for core cooling

in the LOCA analysis and is(CPeditegRgA¥D boron addition in
the SLB analysis.

Low Pressure Injection

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

(continued)
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SGA B 3.3.5

The MSLB awolysis dlso credits E3AS petuation
BASES o€ RR Cooling owd RB Spray.

APPLICABLE Reactor Building Spray, Reactor Building Cooling, and
SAFETY ANALYSES Reactor Bui nqg [solation
(continued)

ot Rt

The E@AS actuation of the RB coolers and RB Spray have been
creditéd in RB analysis for LOC APIANTE
and egApment ey g 3% - M..

QB Penetrotion ompef'; 2 WW Accident dose calculations

awd €S ﬁlec-\'rica\
egtu\(me w cl\gnﬂw‘z
have beew weluded

ge break LOCA analyses assume a

i Phe Aesio(v\ . r . .
N conservati ;;m delay time for the actuation of HPI
' and LP1 GRAERAR Zowapker . This delay time

includes allowances for ED starting, @YJG loading, Emergency
Core Cooling Systems (ECCS) pump starts, and valve pgepinds”
Similarly, the RB Cooling, RB Isolation, and RB Spray have
been analyzed with del ropriate for the entire system
. e analysis are _-

analyze ypical e n
seconds forRb Coolings conds for RB Isolation, 3
56 seconds f6r RB Sprafy/

Accident analyses rely on automatic Eﬂs actuation for
protection of the core temperature and containment pressure
1imits and for limiting off site dose levels following an .
accident. These include LOCA, SLB, and FRedwals LME OTDak)
- events that result in RCS inventory reduction or severe loss
IUSC/&T of RCS cooling.

annels satisfy Critprion 3 of the Nm__@
: £

LCO The LCO requires three@@ Esths instrumgn )
each Parameter in Table 3.3.5-1 to be OPERABL
Failure of any instrument renders the affected

channel(s) inoperable and reduces the reliability of the
affected Functions.

(continued)
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ANO-1ITS

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.

INSERT 5/1/2001
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B 3.3.5
A~
BASES Corapides
LCO Only the Allowable Value is specified for each #AS
(continued) Function in the LCO. Frip_setpoints %;
. : in the(untt- i A e
C\Mﬂ'*’”"‘ preee ure 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 require Operation
ans/the n nalArip,

alue,/is ac

i its AlYbwabls
ation testing areonsi
he unit/Specific setpeint calfulatfons. }_@
Tspmore conservative than
,a‘n)/

HI9

Q ua; fo or

) /-"Ay",-s..._._‘\‘—/ :
Guidante uyjmk

‘ AT jate
4 ur‘fam{’ﬂ a:jacia s . ‘
/\e'*:“"‘rh¢ r,/) Se“tpblﬂa_(. 15« |
- provided in hsTraer Lo The QX dwetieWalues for bypass removal functions are stated
- prowvi ' g Setpoint . - in the Applicable MODES or Other Specified Condition column
Error Analysis, “€F Uc,iJe | of Table 3.3.5:

analod

Methodolegy  Pesian 7%
D4 -0 ,"/ ) D Three E%AS instrumentgaad channels shall be OPERABLE (@ /-—@

—

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

— - = T
“The as:S/f'or the LLO on ESFAS Parapeters inctude tie ' 7
\eiﬁ::a q. e 5S Pary e ed

actor lant p re
Three channels of RCS Pressure—Low Gpd RCY /—@
are required OPERABLE(3 2 fach | (5
channel includes a sensor, trip bistable, 3
bypass Felays,voutput relays(_4Ang’bigtckAimeys). /The analog,
portion of each pressure Ae] 1s common to/both ¥rains f’
both ACS Pressure Pdrameterss Therefore, failure of om:/ t__@
og chafinel remders one channel pf the Jow pressure and /

e

/

fressureg/Functiong” in each/train ;"nopergéle. Th
s of the/channely are Fyiction And train @
v

/ bistablg failure renders oniy on
i i i ./ Failure a bypass
bistable or bypass circuitry, such that channel ' }__@
0 msxﬂjg_{liigﬂ_;r e channel inoperables”
Oout relayy and block’timer relays are Lrain sp ific/
g lNSE?‘r EZ,Z'§3A>"‘(mypt‘>e shané{ among rameters.%eref e, ouwﬂ:cor/blo —@

{continued)

—
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since the channel is still capable of performing its safety function, i.e., this is not
a safety related bypass function.

ANO-11TS INSERT 5/1/2001
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Reactor Coolant System Pressure (continued)

Fiire pdnders 1 af;técted}dnctiyi %@
w_Sezpoi 'ﬁ—\“\

n
=
Pressure—Low/Setpoint is baded on HPI////
jon for-small /break LOCAs. e setpoint ensu::j/ :

that the HPI will ¥e actuated ay”a pressure.greater
thén or equal to/the value assdmed in accident

nalyses plus tie instrumen uncertaintigs. The .
’ e setpoint,of the RCS

I in safety afialyses is/

| for the low RCS and AYlowable
| > g for the low pressure Parameter
is selefted to ensufe actuation/occurs whensactual RCS '
l pressdre is above 1480 psig. ~The RCS Pregsure '
g inspfumentatiop’must functigh while subjéct to the /|
|
|
i

sefere envirgfiment created’by a LOCA. ,Therefore, the / .
d
—(o)

ip setpoint Allowable Nalue accounts for severe

5

‘environmerit induced‘jyfbrs. /

To ensure the RCS Pressure—Low t‘?; is not bypassed |
wher required to/be OPERABLE by the safety ana}ysis, ¥
€h channel's Mypass removaibistable must set rd
le Value of </[1800] psig. JThe bypass /,

not need to fynction for accjdents £
pass remov

ith an Allo

. ¢ initiated/from RCS Pressures below the
; setpoiny. Therefore, thé bypass remov setpoint
! Allowalle Value need net account for gevere

envirohment induced errors.
Pr

The/RCS Pressure—~Low Low Setpojdt LPI actuation/occurs
j sufficient to ensure flow prior toAhe
emptying of thé core flood tahks during a large break '

LOCA. The Allowable Value 6f > [400] psig gfisures __{::)
sufficient dveriap of thecore flood tank flow and the
LPI flow ¥o keep the reaétor vessel downgbmer full
during 3/ large break . The RCS Prefsure
instrupéntation mustAunction while sybject to th /

severd environment £reated by a LO Therefore/ the

setpoint Allgwable Value accophts for seve

\\\~___4§nvironment ind‘ ed errors.

{cont inued)
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ANO-11ITS

The trip setpoints are the nominal values at which the bistables are set. For the
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.

INSERT 5/1/2001
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LCO

~ PR 11 "'-"."? Fal

< IMSERT B33-SSA—

ensure the RCS Pressure--Low Low f:%p/;: not -~
assumed OPERABLE by theSafety anXlysis,|

injtiated by RCS/Pressure belaw the bypas removal

setpoint. Therefore, the bypass remova)/ setpoint t
‘ Allowable Valée need not account for severe /}
‘. environment induced errors. :

Reactor Building Pressure

Three channels @ of RES P sQre And)RB

Pressure—Highvare requirec PERABLE (in-€aeh AT D).
Each channel includes a pressure swi

tch, bypass relays, and
he high pressure channels also inciude —,
Each pressure switch/is Function and train \
ere are- 12 pressurg’switches.total. \
pressure switch repders only one Function in ¢
noperab¥e. Output yelays ang’block timer relays!
#h specific but may b¢’shared afong Paraméters. ,/
Therefbre, outpit or block Ximer relay fai1urg’rendj;x/;11 J

~

K affected Functions in one train inoperable. °

P

may be subjected to high radiatior .
accidents-that they are intended to

sor portiop’of the switches is also

steam envirohment present in the RB following

gh energy lime break. Therefore, the trip.-
setpoink~Allowable Valde accounts for measurement errors
indugced by these enyironments. g

The RBAPressure—HigH Setpoint Anow;b‘fe Value “

< [SYpsig was se}écted to be low emough to detect a
risé in RB Pressdre that would occur due to a small

conditions during
mitigate. The

t

} break LOCA, tbds ensuring that the RB high pressure
: actuation of/the safety systems will occur for a wide

{ spectrum of break sizes. Tg(’trip setpoint- also _ f
! causes the"RB coolers to skift to emergency mode to’ |
: prevent damage to the cooter fans due to the increase {

{continued)
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ANO-1ITS

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 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.

INSERT 5/1/2001
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-,'but also 1
Yreak LOCA.

_——
Canalog) { chaunels )
APPLICABILITY Three CHEFIEIZ 2D ESPAS SinstrumentQdon

1.

0"' '\ke LO“ OWQV\S

for each‘'Paramete
shall be OPERABLE. M.

Reactor Coolant System Pressure—iow Setpoint

w et
The RCS Pressure—Low Setpoint actuatio Parameter
shall be OPERABLE during operation :boveg}éﬁﬁ)psig.

This requirement ensures the capability to
automatically actuate safety systems and components

during conditions indicative of a LOCA or secondary
unit overcooling. Belo sig, the low RCS
Pressure actuation Parameter can ypassed to avol

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 Tower energy state,
(previging areilsr) margind to safety limits. The unit @

response to any event, given that the reactor is

already tripped, will be less severe and allows
@ < LA time for operator action to provide manual oh*

safety system actuations®) 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 (dﬁ(—‘ time for the eo//’/"
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 acsjfigy. ressure and temperature tlvt

('

(continued)
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APPLICABILITY 1.

Reactor Coolant System Pressure—iow Setpoint
(continued)

are very low, and many ESfOcomponents are

administrativelyocked oub or otherwise prevented

from actuating to prevent inadvertent
overpressurization of unit systems.

ow Low Setpointsactuation i”ar'ametev‘\S
during operatipf above [900] psig.

i
!

i
automatically/actuate safety systems and omponents !
during condjtions indicative/of a LOCA ;
unit overcdoling. Below [J00] psig, the Tow low RCS l
i

{

Pressure Actuation Paramgter can be ypassed to
actuatigh during normal/unit cqold s when safety

en that the rgactor is
already tri
sufficient Aime for operator action Yo provide manual
safety syftem actuatjons. This is fven more

te during anit heatups wren the primary

In/MODES S and 6, there is zﬁequate time for the
operator tosevaluate unit conditions and re
manually sfarting individual systems, pumps, and other
equipmeny to mitigate gﬁé consequences o an abnormal
conditidn or accident,/ Plant pressure nd temperature
are very low, and many ESF components /are
admifiistratively tocked out or otheryise prevented
from actuating to prevent inadverteft
overpressurization of unit systemy. 4~_—‘_’//

system/and core epérgy content 5 low, prior to ppwer
operafion. j/)s

ond by

{continued)
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BASES

2
APPLICABILITY é;%%p. Reactor Building Pressure—High and Reactor Building
(continued) Pressure—High High Setpoints

The RB Pressure—High and RB Pressure—High High
actuation Functions of ESBAS shall be OPERABLE in
MODES 1, 2, 3 4 when the ig] for a HELB
i and 6, the unit gonditions,are
ent energy in thg/priMary:

Sef] MODES 5
5) time for the operator to
evaluate umi con-{ Tons and respond by manually
. starting individual systems, pumps, and other
“Haww i y“gh¢4~(nODES equipment to mitigat the consequences of an abnormal
~condition or accident™" Plant pressure and temperature
. are very low and many E89 components are
50/14\@ //ec'D administratively (BEKEF ogt)or otherwise prevented
Ci_ﬂ_/N_/N_,»I/”from actuating to prevent inadvertent
overpressurization of unit systems.

ACTIONS Required Actions A and B apply to ES@\S 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.

an o.walog

1f @ channel’s trip setpoint is found nonconservative with
respect to the Allowable Value, or the transmitter,
instrument loop, signal processing electronics, or ES@AS
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.

metrument

When the fiumber of inoperabie ch nels inat
exceedd those sppcified, then side t
an ysis. Theréfore, LCO 3.0.3 shall beAmmediately entertd

applicable” in the cury fit MODE of opération.

(continued)
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ACTIONS
{continued)

Cm'a\og wekram ent

Al

Condition A applies when one channellbecomes inoperable in
one or more Parameters. If one ESPASYchannel is inoperable,
placing it in a trippec condition leaves the system in a
one-out-of-two condition for actuation. Thus, if another

hannel were to fail, the Eﬂgzs instrumentation could still
perform its actuation functions. This action is completed

when all of the affected output relays arfd_BrockAimers
tripped. This can normally be accomplished b tripping the
affected bistableg

» ~ 4 t -
with each ESF
the foilowing ocumentZAJ"

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

to a MODEAn which the

he unit must e brought to‘}t
S Pressure—Lod

RCS Pressure-low Low

Teast

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.

(The) (oxd)
A1) Ei@hs Parameters listed in Table(3.3.5-1 are subject to

SURVEILLANCE
REQUIREMENTS HANNEL CHECK, CHANNEL FUNCTIONAL TESToMCHANNEL CALIBRATIONS
¢ responspo Linpe tegting.) he 10nal bypasses
(continued)
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ANO-11ITS

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 & 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.

INSERT 5/1/2001
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BASES
SURVETLLANCE R 3.3 ( provides reasewoble. assutance fn prowmpt dorkibeationot )
REQUIREMENTS

(continued) Performance of the CHANNEL CHECK every 12 hours (€nst
a gross failure of instrumentation(pasNCEoCLuPTEg. 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 should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. CHANNEL CHECK will detect
gross channel failure; therefore, it is key in verifying
that the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

Aqreement criteria are determined by the unit staff, based

Tnation of 4D channel instrument uncertaintiesy @
Wmmmﬂ-mmnm 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. ) If the nnels are normally off

caTe dursng times whew surveill !
(CHANNEXCHECK willdhly verif ' 1
ithe~Same direcid Off scaTe low current”loop channels are

erified to
failed d

The Frequencyw is based on operating it

experience that demonsirates 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 . \,

failure of redundant channels. The CHANNEL CH f)g cm#uz/%/

BILITY supplements less formal, butimore frequent, checks of .

OPERABI <hanne] ©perabAlity during normal operational use of the edit

displays associated with the LCO’'s required channels.

j

Coctore ]“c\uAimg

(continued)
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SURVEILLANCE SR_3.3.5.2 (continued)
REQUIREMENTS

Ao perform the Spfveillance.
. routinely rem channels from sey¥ice for moresthan 8 Aour

‘ to perform rgquired Surveillance-testing.

A CHANNEL FUNCTIONAL TEST is performed on each required @
M ESPASAchannel to ensure the entire channel will perform the 3
09 intended functions. Any setpoint adjustment shall be
consistent with the assumptions of the [CyprentAniLspec 10 @
setpoint @DATYSIS Y caleulations,
The Frequency of 31 days is based on unit operating
experience, with regard to channel OPERABILITY and drift,

o
\f’ which demonstrates that failure of more than one channel of
a given function in any 31 day interval is a rare event.<7he s Jod3 \
T"‘Eﬂ/'.

- . ; ~
. { predsore aedomatic b,p:-;) /7€ moval /61(1”(_ Jverified d.,,,ﬂj C4s CHem A L BoncTromat

e @

CHANNEL CALIBRATION is a complete check of the'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 ’/Ozofl?AB (&
ensure that thevinstrument channel remains at 1o —

between successive tests. CHANNEL CALIBRATI find -
that measurement errors and bistable setpoint errors are
within the assumptions of the msetpoint
GBITY3ES) CHANNEL CALIBRATIONS must be performed consistent
with the assumptions of the gE¥_Specitro setpoint

This Frequency is justified by the assumption of edt

18¥ month ca\it?ratjon interval to determine the magnitude
of equipment drift in the setpoint m@

.4 ensures/that the ESFAS actuation chanpel respofse
. qual t¢’ the maximum timés assumed in

The résponse time valués are the

(continued)
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AS Instrumentation "'\D -
B

3.3.5

BASES

M-

SURVEILLANCE / SR_3.3.5.4 (continued) S ~
REQUIREMENTS : /

: 3
maximum va]ues/ assumed the saf::y/{na'lyses. Individual
coupong»t/ response timés are not modeled in the-analyses.
Response time testing acceptance criteria for-this unit are i

; included in Referénce 1. The-analyses model the overall or |

i total elapsegfime from thepoint at which the parameter i
exceeds the”actuation setpoint value at the sensor tothe !
point atAhich the end device is actdated. Thus, thAs SR :
enc sses the automatic actuation logic componepts covered {5

the mechanical/tSF

i

degradation but not channe
- occurrences. y

REFERENCES 1. B$aR, chapter §7¢ odit
el
[3[Z. 10 CR 5048
(DYF. (*Unit_gPecific Setpphnt Wethodptooy.")

m FSAR, Chapter 7147 (N T/J\(L@ ter 34-»>

/ c -
| I 3 g Y fe?‘pa{n#'
/nj?qump/TI' Loop Erver ,Jma’y_g S ane fosins
< /"’ef';"wo‘o/'g;y /{aﬂun// &171\ 60/53} 106-00/,

e

\
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£SMAS Manual Initiation

B 3.3.6
8 3.3 INSTRUMENTATIC M
Lo L;!_ o
B 3.3.6 Engineered SafétyFeatGreActuation System (EﬁS) Manual Initiation
BASES
BACKGROUND The E%S manyal initiation capability allows the operator .
to actuate ESPRS Functions from the @R control room in the edit
absence of any other initiation condition. nually

unctions include High Pressure ection, LkoOw
ig Building (RBYCooling, RB Spra

Isolatio 7.
. 11 srovided in the event the operator
determines that an ES@AS Function is needed 3nd has not been
actuated. Furthermore, the ESEAS manual

ili 3 erators to rapidiy initiate
Functions if the trend of

LCO 3.3.6 covers only the system Jevel manual_initiation of
these Functions. LCO 3.3.5, "Engineered S W’

Actuation System (ESPAS Instrumentation,
"Engineeredoafel LFapfe) Actuation System

I
@Actuatwn ogic," provide requirements on the }/@
)

and

ortions of the E that automatically initiate the
Functions describeéd earlier.

A

The EﬁAS manual initiation Function relies on the
OPERABILITY of the'altpmeEIo actuation logic 41C0 3.3.7) 3>

(Ea5H componetit Yo perform the actuation of the s stem

manual trip push button is provided on(the” DIRE
@‘Vcontrol room console for each of the(lpve > g '_@ .
dicital gach A g Operation of the pus tton energizes :
yra . 2cts perform a logical "OR i ith
actuation logic tuationgyexcep

pases 1oadi

cMannels. o A
actuation ¢
iziafg the timed @
i e1s taken fr,

The power supply
the station

fonsoke switch\ T e
The EﬁAS manual (inTeTation channel is defined as the 5 ,/@

nd the
instrumentation the console switch §Ag the
actuation logig, which actuated the end devices. Other
s 0f manual initiation, such as controJs for individual

mean
ESb devices, may be available in the cont ©1 room and other

B 3.3-63 Rev—t—04407435



ES@AS Manual Initiation @
B 3.3.6 }-

BASES

BACKGROUND unit locations. These alternative means are not required by
(continued) this LCO, nor may they be credited to fulfill the
requirements of this LCO.

APPLICABLE The Ejﬂis, in conjunction with the actuated equipment,
SAFETY ANALYSES provide

s protective functions necessary to mitigate Design
Measis Accidents, specifically, the loss of coolant acciden w
 reastor owilding (178) ndsteam 1ine break event;gv

/

a
S D Jv
‘\vf/\/ e The ES@QS manual initiation ensurgs that the control room
/n; Ry

GS o vackup 2 v operator can rapidly initiate ESfJ/Functions Q¥ anyt ipd

LW// The manual initiation trip Function is required as a backup
to_automatic trip functions and allows operators to initiate
ESMAS whenever an

ter is rapidiy trendin toward its
trip setpoint. hermore, ESFAS manual _iritia y
ifie peratin ocedures for n‘icat:’iop,&lﬂ'fa

r a7’

system e runni

(The ESPAS manual ipitiation functiory(atisfy Criteri}r:% of Iq
e MRC Policy Statement.

SINSERT I3 3.3 -69A7

Lco Two ESERS manual initiation channels of each ES@AS Function
shall be OPERABLE whenever conditions exist that could
require ESF/protection of the reactor or RB. Two OPERABLE
channels ensure that no single random fajilure will prevent

system level manual initiation of any E Function. The

£ manual initiation Function allows the operator to
TuSERT initiate protective action prior to automatic initiation or

in the event the automatic initiation does not occur.
223-6UB &—-@
APPLICABILITY The Eﬁl\s nanual initiatiopdfunctions shall be OPERABLE in

MODES 1,72, (.ﬂﬁ' and in 4 when the associated

yFtTeEred _FaTenusd) equipment is required to be OPERABLE.

e manual initiation channels are required because ESP
nctjons_are designed to provide protection in these MOD
(FR)MODES 5 and B ESERS initiates s stems that are either
reconfigured @r disablegxfor Glitdowncoo Angyoperation,
Accidents in these MODES are siow to develop and would be
mitigated by manual operation of individual components.

4 ime is available to evaluate unit conditions and

(continued)
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<INSERT B3.3-64A>

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).

<INSERT B3.3-64B>

ANO-1ITS

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 vaives, and RB penetration room
ventilation system.

The ESAS RB Spray Function is actuated by ESAS Manual Initiation
channels 7 and 8 and includes the following 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.

INSERT 5/1/2001



ESHAS Manual Initiation }_{::7
B 3.3.6

BASES

APPLICABILITY to respond by manually operating the Esfﬁcomponents, if

(continued) required.
ACTIONS A Note has been added to the ACTIONS i dicating separate
Condition entry is allowed for each ESFAS manual initiation
Function.
A.l

Condition A applies when one manual initiation channel of

one or more ESPAS Functions becomes inoperable. Required

Action A.l 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 dit -
administrative controls, which provide alternative means of edit
EYPRS Function initiation via individual component controls. <J21u

The 72 hour Completion Time isv“cComsistent with the allowed f}a“ )
outage time for the safety systems actuated by ES@!S.

B.] and B.2 -
/Reqyired Actiop”B.1 and Regliired Action B, 2" app .
Required Actifn A.l cannet be met within‘the eAit
ompletion Aime. 1f Required Action A.l e noe
§GJ WEhin the required Completion Time? the unit must be met
FreTaR et MODE 1n 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 SR_3.3.6.1
REQUIREMENTS

This SR requirgs the performance of a CHANNEL FUNCTIONAL
TEST of the ESPRS manual initiation. This test verifies
that the initiating circuitry is OPERABLE and will actuate

The_§18}¥month

on The need to perform this Surveillance

*

{continued)
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ESPAS Manual Initiation J”@

B 3.3.6
BASES
SURVEILLANCE SR _3.3.6.1 (continued)
REQUIREMENTS
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 1S
demonstrated to be sufficient, based on operating
experience, which shows these components usually pass the
Surveillance when performed on the 183/ month Frequency.
REFERENCES ), |0cFR 50.36 - edit
—BWOa—S5+5— B 3.3-66 Rev—37—04+87/95



Esphs GuTpmaIie Actuation Lo

gic {
B 3.3.

3.7
8 3.3 INSTRUMENTATI(
ard

B 3.3.7 Engineered Actuation System (ES&S) (Brtopatic)
Actuation Logic

BASES
BACKGROUND on logic chaprels of ESFASAre defined
ffers”of the sensimg channels and
TINSERT Each of the
. omponents 7
833 CTA automat

ic A

initiation ogcurs, the autgs
»d and the 4ssociated component is 3

activa
purpose of requiring OPERABIL of the ESFA

actuation logic,is to ensure that the Function of he ES& ‘\
< 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 f”<::>
.M' be noted that IEEMILEA@ actuation logic channels
that eac J_@

alone will not ensure Function can be activated;
theq instrument@rtam channels and actuated equipment
@ 2ssociated with each Function must also be OPERABLE to
ensure that the Functions can be automatically initiated
during an accident.
bRty actuation logi ‘tha

LCO 3.3.7 covers only the
initiatef)these Functions. LCO 3.3.5, "Engineered<{S
Actuation System ESPAS) Instrumentation,”
LCO 3.3.6, "Engineered @@—_@r_dy_‘g Actuation System
(ES@\S) Manual Initiation,® provide requirements on the
v_ > instrument@€igh and manual initiation channels that input to
the LUXDIED actuation 1091c¥hannels)

The ES@&S, in conjunction with the actuated equipment,

provides protective functions necessary to mitigate Design
Basis Accidents (DBAs), specifically, the loss of coolant
ccident (LOCA) and steam line break (SLB) events. The

a
M ESPAS relies on the OPERABILITY of the,gifomakis) actuation
0gic for each component to perform the actuation of the

selected systems.

The small and large break LOCA analyses assume a
conservativede] ay time for the actuation of high J_,

pressure injection AP1) and low pressure injection (LPI) in

(continued)
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<INSERT B3.3-67A>

ANO-11TS

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.

INSERT 5/1/2001



BASES

ES@AS GEamatio Actuation Logic
B 3.3.7

BACKGROUND
{continued)

(PR Speav Mditive)

BAW-10103A, Rev. 3 (Ref. 2). This delay\time includes
allowances formdiesel generator) (EDG) starts, iD/G
loading, ECCS pump starts, and valve GEepIy. Similarly,
the reactor building (RB) Cooling, RB Isolation, and RB
Spray have been analyzed with delays appropriate for the
entire system.

Spfay. - —
5 ated RAT _S

Thﬁsgks automatic initiation of Engineered Sapety Feaidrgl
(E Functions to mitigate accident conditions 1s assumed
in the DBA analysis and is required to ensure that
consequences of analyzed events do not exceed the accident
analysis predictions. Automatically actuated features
include HPI, LPI, RB Cooling, RB Spray,gand RB Isolation.

R N WA

BWOG Standard Technical Specificatioﬁ;\

system representative of the Crystal
As disfussed edrlier, this arrangement
actuation

actuated component.
components/are affec d by asfeasurement channel failre,
but a sipgle automatic actuation logic ailure affefts only
TRé organjzation of BWOG STS ESFASZ LCOs

configupation.
automatic actydtion logic.
be placed in/its enginee
are /taken address t

d safequayd configuragion, acyions
inoperabifity of the upport
sygtem copponent. Th greatly yimplifies d ineatiph of
ESFAS LCds. Furthersiore, the LCO requiremepis on ’

instrumentation chafinels, automatic actuation 1ogtés, and
anua) initiationare specified separately to reflect the
ifferent impact each has on ESFAS OPERABILITY;_________,,/

(continued)
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Typical-values u in the analyses are 35 gsgnnds for RB
C::}iﬁg, 60 seefnds for RB IspTation, and 5§/seconds for RB 10



ES@\S (baTpiat o) Actuation Logic

B 3.3.7 @

BASES (continued)

APPLICABLE Accident analyses rely on automatic E@S actuation
SAFETY ANALYSES for protection of the core and RB and Yo
se levels fo]'!ovn‘ng an accident.

s 'W' 3
Sy 0 =<
q he QUtomaRID actuati
SoseeT s

R2.2-69A WSFAS omatic actuatipn Togics/satissy Critepfon B)fj___@
N

RC icy Statement 4~

d&gt’m\ channel Ve
Lco The Y{ZADEAEYE actuation logic
Gactuzted/by Fhe EASTASZID required to bg OPERABLE whenever
conditions exist that could require ESY protection of the
reactor or the RB. This ensures automatic initiation of the
TS ERT E@ required to mitigate the consequences of accidents.
83.3-698

T ——

—ind inMODES 3and (

a8 in when the associated
PEIErd 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 system initiated_by the G ars ~
either reconfigured GF disableg) for Shutdodn cooingrdCca heatremova |
operation¥ Accidents in these MODES are slow to develop and

shall be OPERABLE in ' @

S

would be mitigated by manual operation of individual
components. @Zime is available to evaluate unit

conditions and respond by manually operating the E@u

components, if required.

ACTIONS A Note has been added to the ACTIONS indicating separate

Condition entry is allowed for each ESPAS,@RCOMaAL H
actuation logic @
Channe

A.l and A.2 M M
When one or more actuation logic et PITE }—
CES inoperable, the associated component (s) can be placed in
AN gngrheared gafeguard configuration. Required Action A.l is 1

(continued)
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<INSERT B3.3-69A>

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.

<INSERT B3.3-69B>

ANO-11TS

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&6
RB Spray 7&8
Spray Additive 9&10

The ESAS HPI Function is actuated by ESAS digital actuation logic
channels 1 and 2 and includes the foliowing 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 LP! 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.

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.

INSERT ' 5/1/2001
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2.2.5-0
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4hz

ES@AS QEcaRiAActuation Logic o
B 3.3.

3.7 a
BASES

1. AN
ACTIONS A.]l and A.2 (continued) M ' 6},4;«7\6 ' *@
equivalent to the (PRI actuation logic performing its |——@

safety function ahead of time. In some cases, placing the
n C10)

2}y o] ST IEE TS K YERUaY0 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 1ts AoTIoeErad SXTE0HIr0) configuration include, but are
not limited to, violation of system separation, activation
of fluid systems that could lead to thermal shock, &P oy
isolation of fluid systems that are normally functioning.7;5""
The Completion Time of 1 hour is based on operating
experience and reflects the urgency associated with the
inoperability of a safety system component.

o TAaTe
(/and/’%o.‘/‘ upory
{65—f0ra f‘l(?V\ 0'F<
electr al
oWeY . ~

Required Action A.2 requires entry into the Required Action
of the affected supported systems, since the true effect of
FGmE LTy actuation logi failure is inoperability of the
gl . supported system. The Completion Time of 1 hour is based on
/(74 b K o~ operating'experience and reflects the urgency associated
& A combinai O\ "\yith She jnopgrapility of 2 safety systen componept. S,
(ot Requred Afons Al and A 2 may = Mﬁfcr for drﬁcreu 7 <7ompmenf5
H\Mwopemhle £3AS digital actuation logie channel,
SURVEILLANCE SR 3371 — T T

REQUIREMENTS
SR 3.3.7.1 is the performance of a CHANNEL FUNCTIONAL TEST
X i 1 BA: The test demonstirates

actuation 1o0gicSitiatseath one oF

~ SaTeLy SYSLRlm thainsy) successfully performs the —@
= of-three logic combinations every 31 days A
Guieffatic agfuation 104 .-nammm- :

The test simulates the required one-out-of-three 1nputs
the logic circuit and verifies the successful operation of :

actuation logic. The Freguency is based on
operating experience that demonstrates the rarity of more

than one channel failing within the same 31 day interval.

Automatic actuation Aogic résponse ti testing is

imcorpopefed intgAthe response ti testing reqyifed by
3.5,

The L 14ArNEL Frme TiowAL TEST /e//m-u/ for e lacrr ﬂufid’.n
hanneds 5;1;// iacivoe /t;*:ni of Fie
ol Chomrent addihie 1og5c Chanaslt:

L ——

S/f/v./ .)’7.:1"1-« Legie i
A SSocimied Jpsy piags Sprev valves

(continued)
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ESHAS Actuation Logic
s GRS Actuation Logic
BASES (continued)
REFERENCES 1. 10 CFR 50.46.
- . 3, July 1977. _
3. |OcFR 50.38, FOIT
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EFIC System Instrumentation

3.3.11
3.3 INSTRUMENTATION
3.3.11 Emergency Feedwater Initiation and Control (EFIC) System Instrumentation
LCO 3.3.11 The EFIC System instrumentation channels for each Function in
Table 3.3.11-1 shall be OPERABLE.
APPLICABILITY:  According to Table 3.3.11-1.
ACTIONS
NOTE
Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Emergency A1 Place channel(s) in bypass |1 hour
Feedwater (EFW) Initiation or trip.

or Main Steam Line
Isolation Functions listed in
Table 3.3.11-1 with one
channel inoperable.

B. One or more EFW Initiation | B.1 Place one channel in 1 hour
or Main Steam Line bypass.
Isolation Functions listed in

Table 3.3.11-1 with two AND
channels inoperable.
B.2 Place second channel in 1 hour
trip.
C. One EFW Vector Valve CA1 Restore channel to 72 hours
Control channel inoperable. OPERABLE status.
D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met for AND
Function 1.b.
D2 Be in MODE 4. 12 hours

ANO-1 3.3.11-1 5/1/2001



EFIC System Instrumentation

3.3.1
CONDITION REQUIRED ACTION COMPLETION TIME
E. Required Action and EA Reduce THERMAL 6 hours
associated Completion POWER to < 10% RTP.
Time not met for
Functions 1.a or 1.d.
F. Required Action and F.A1 Be in MODE 3. 6 hours
associated Completion
Time not met for AND
Functions 1.c, 2, or 3.
F.2 Reduce steam generator 12 hours

pressure to < 750 psig.

SURVEILLANCE REQUIREMENTS

NOTE

Refer to Table 3.3.11-1 to determine which SRs shall be performed for each EFIC Function.

SURVEILLANCE FREQUENCY
SR 3.3.11.1  Perform CHANNEL CHECK. 12 hours
SR 33112  Perform CHANNEL FUNCTIONAL TEST. 31 days
SR 3.3.11.3  Perform CHANNEL CALIBRATION. 18 months
3.3.11-2 5/1/2001

ANO-1



EFIC System Instrumentation

3.3.11
Table 3.3.11-1 (page 1 of 1)
Emergency Feedwater Initiation and Control System Instrumentation
APPLICABLE
MODES OR
FUNCTION OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

CONDITIONS CHANNELS REQUIREMENTS VALUES

1. EFW Initiation

a. Loss of MFW Pumps >10% RTP 4 SR 3.3.11.1 > 55.5 psig
(Control Oil Pressure) SR 3.3.11.2
SR 3.3.11.3
b. SG Level - Low 1,2,3 4 per SG SR 3.3.111 > 11.1 inches
SR 3.3.11.2
SR 3.3.11.3
c. SG Pressure - Low 1,2,39 4 per SG SR 3.3.11.1 > 584.2 psig
SR 3.3.11.2
SR 3.3.11.3
d. RCP Status > 10% RTP 4 SR 3.3.11.1 NA
SR 3.3.11.2

2. EFW Vector Valve Control

a. SG Pressure - Low 1,2,3@ 4 per SG SR 3.3.11.1 > 584.2 psig
SR 3.3.11.2
SR 3.3.11.3

b. SG Differential 1,2,3@ 4 SR 3.3.11.1 < 150 psid
Pressure - High SR 3.3.11.2
SR 3.3.11.3

3. Main Steam Line Isolation

a. SG Pressure - Low 1,2,3@0 4 per SG SR 3.3.11.1 > 584.2 psig
SR 3.3.11.2
SR 3.3.11.3

(a) When SG pressure > 750 psig.

(b) Except when all associated valves are closed and deactivated.

ANO-1 3.3.11-3 5/1/2001



EFIC Manual initiation

3.3.12
3.3 INSTRUMENTATION
NS 3.3.12 Emergency Feedwater Initiation and Control (EFIC) Manual Initiation
LCO 3.3.12 Two manual initiation switches per actuation train for each of the following
EFIC Functions shall be OPERABLE:
a. Steam generator (SG) A Main Steam Line Isolation;
b. SG B Main Steam Line Isolation; and
C. Emergency Feedwater (EFW) Initiation.
APPLICABILITY:  When associated EFIC Function is required to be OPERABLE.
ACTIONS
NOTE
Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more EFIC AA Place affected trip bus in 72 hours
Function(s) with one the affected train for the
required manual initiation associated EFIC
switch inoperable in one Function(s) in trip.

actuation train.

B. One or more EFIC B.1 Restore one manual 72 hours
Function(s) with both initiation switch for each of
required manual initiation the affected EFIC
switches inoperable in a Function(s) to OPERABLE
single actuation train. status.
C. One or more EFIC CA1 Restore one actuation train |1 hour
Function(s) with one or for the associated EFIC
both required manual Function(s) to OPERABLE
initiation switches status.

inoperable in both
actuation trains.

ANO-1 3.3.12-1 5/1/2001



EFIC Manual Initiation

3.3.12
CONDITION REQUIRED ACTION COMPLETION TIME
D. Required Action and DA Be in MODE 3. 6 hours
associated Completion
Time not met for EFW AND
Initiation Function.
D.2 Be in MODE 4. 12 hours
E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time not met for Main AND
Steam Line Isolation
Function. E.2.1 Reduce steam generator 12 hours
pressure to < 750 psig.
OR
E.2.2 Close and deactivate all 12 hours
associated valves.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.3.121 Perform CHANNEL FUNCTIONAL TEST. 31 days

ANO-1 3.3.12-2 5/1/2001



EFIC Logic

3.3.13
3.3 INSTRUMENTATION
3.3.13 Emergency Feedwater Initiation and Control (EFIC) Logic
LCO 3.3.13 Trains A and B of each Logic Function shown below shall be OPERABLE:
a. Main Steam Line Isolation; and
b. Emergency Feedwater (EFW) Initiation.
APPLICABILITY:  When associated EFIC Function is required to be OPERABLE.
ACTIONS
NOTE
Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more train A A1 Restore affected train to 72 hours
Functions inoperable with OPERABLE status.
all train B Functions
OPERABLE; or one or
more train B Functions
inoperable with all train A
Functions OPERABLE.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met for EFW AND
Initiation Function.
B.2 Be in MODE 4. 12 hours
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met for Main AND
Steam Line Isolation
Function. C.2.1 Reduce steam generator 12 hours
pressure to < 750 psig.
OR
C.2.2 Close and deactivate all 12 hours
associated valves.
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SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.3.131 Perform CHANNEL FUNCTIONAL TEST. 31 days
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3.3.14
3.3 INSTRUMENTATION
3.3.14 Emergency Feedwater Initiation and Control (EFIC) Vector Logic
LCO 3.3.14 Four channels of the EFIC vector logic shall be OPERABLE.
APPLICABILITY: MODES 1 and 2,
MODE 3 when steam generator pressure is > 750 psig.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One vector logic channel A1l Restore channel to 72 hours
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Reduce steam generator 12 hours
pressure to < 750 psig.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.14.1 Perform a CHANNEL FUNCTIONAL TEST. 31 days
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B 3.3 INSTRUMENTATION

B 3.3.11 Emergency Feedwater Initiation and Control (EFIC) Instrumentation

BASES

BACKGROUND

The EFIC System instrumentation is designed to protect against the consequences
of a simultaneous blowdown of both steam generators. Steam generator (SG)
isolation is actuated to protect the core during an overcooling condition upon a main
steam or feedwater line rupture. The Emergency Feedwater (EFW) System is
actuated to protect the core during an overheating condition upon a loss of main
feedwater or a loss of primary side forced circulation (loss of all four reactor coolant
pumps). In addition, EFIC controls the EFW flow rate to the SG(s) to control SG
level and minimize overcooling. EFIC also selects the appropriate SG(s) under
conditions of steam line break or main feedwater or emergency feedwater line
break downstream of the last check valve, and provides for isolation of the main
steam and main feedwater lines of a depressurized steam generator. The EFIC
Functions that are supported and the parameters that are needed for each of these
Functions are described next.

The EFIC instrumentation contains devices and circuitry that generate the following
signals when monitored variables reach levels that are indicative of conditions
requiring protective actions.

a. EFW Initiation;
b. EFW Vector Valve Control; and
c. Main Steam Line Isolation.

EFW is initiated to restore a source of cooling water to the secondary system when
conditions indicate that the normal source of feedwater is insufficient to continue
heat removal. The two indications used for this are the loss of both MFW pumps
and a low level in the steam generator (SG). Also, EFW is initiated when action is
being taken to isolate the MFW from the SG during conditions of uncontrolled
depressurizations. This is done by initiating EFW when steam pressure reaches
the low SG pressure setpoint. Also, EFW is initiated when the primary system
experiences a total loss of forced circulation. This initiation, on the loss of all
reactor coolant pumps (RCPs), ensures the EFW is available to raise SG levels to
promote natural circulation cooling.

The EFIC System initiates EFW when an Engineered Safeguards Actuation System
(ESAS) signal is initiated on low RCS pressure or high reactor building pressure
(ESAS Channels 3 and 4) in order to support heat removal following Emergency
Core Cooling System (ECCS) actuation. This is a digital signal provided by the
ESAS Automatic Actuation Logic. Refer to the Bases for LCO 3.3.5, “Engineered
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Safeguards Actuation System (ESAS) instrumentation,” and LCO 3.3.7,
“Engineered Safeguards Actuation System (ESAS) Automatic Actuation Logic,” for
additional discussion.

The EFIC System also initiates EFW on loss of main feedwater flow as part of the
Diverse Reactor Overpressure Protection System (DROPS) which is the system
provided for ANO-1 to comply with requirements to reduce risk from an anticipated
transient without scram (ATWS). The DROPS consists of the Diverse Scram
System (DSS) and the ATWS Mitigation System Actuation Circuitry (AMSAC) .
EFW initiation for ATWS prevention and mitigation is not required by this
Specification.

The EFIC System also isolates main steam and MFW to an SG that has
experienced an uncontrolled depressurization. With the uncontrolled
depressurization, the heat sink temperature control is lost and the heat removal rate
cannot be controlied. The main steam and MFW are isolated to an SG when the
steam pressure reaches a low setpoint below the normal operating point of the
secondary system.

EFW initiation also enables EFIC vector logic which performs an EFW control
function to preclude the delivery of fluid to a depressurized SG, thereby avoiding an
uncontrolled cooling condition as long as the other SG remains pressurized. When
both of the SGs are depressurized, the EFIC vector logic provides EFW flow to both
SGs until a significant pressure difference between the two SGs is developed,
thereby ensuring that core cooling is maintained.

Trip Setpoints and Allowable Values

The trip setpoints are the values at which the bistables are set. Any bistable is
considered to be properly adjusted when the "as left" value is within the band for
CHANNEL CALIBRATION accuracy.

The trip setpoints used in the bistables are based on the analytical limits stated in
SAR, Chapters 7 and 14 (Refs. 2 and 3). The selection of these trip setpoints is
such that adequate protection is provided when appropriate sensor and processing
time delays are taken into account. The Allowable Values are conservatively
adjusted with respect to the analytical limits to allow for calibration tolerances,
instrumentation uncertainties, instrument drift, and environmental errors as required.

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 are addressed in the
design calculations as required. The trip setpoint entered into the bistable may be
more conservative than that specified by the Allowable Value to account for
changes in instrument error detectable by a CHANNEL FUNCTIONAL TEST. A
channel is inoperable if its as-found trip setpoint is not within its required Allowable
Value.
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Setpoints in accordance with the Allowable Value in conjunction with the LCOs and
administrative controls ensure that the consequences of Design Basis Accidents
(DBAs) are acceptable, providing the unit is operated from within the LCOs at the
onset of the DBA, and that the equipment functions as analyzed.

Each channel can be tested on line to verify that the trip setpoint is within the
specified allowance requirements. Once a designated channel is taken out of
service for testing, a simulated signal can be injected in place of the field instrument
signal. The process equipment for the channel in test can then be tested, verified,
and calibrated.

Actuation Logic
SAR, Section 7.1.4 (Ref. 2), describes the EFIC EFW Initiation logic operation.

Each EFIC train actuates on a one-out-of-two taken twice combination of trip
signals from the instrumentation channels. Each EFIC channel can issue an initiate
command, but an EFIC actuation will take place only if at least two channels issue
initiate commands. For the EFW Initiation and Main Steam Line Isolation functions,
the one-out-of-two taken twice logic combinations are transposed between trains so
that failure of two channels prevents actuation of, at most, one train.

More detailed descriptions of the EFIC instrumentation are provided below.

1.  EFW Initiation
Figure 10-2, Sheet 4, SAR, Chapter 10 (Ref. 5), illustrates each channel of the
EFIC EFW Initiation Function. The individual instrumentation channels that

serve EFIC EFW Initiation Function are discussed next.

a. Loss of MFW Pumps (Control Qil Pressure)

Loss of both MFW Pumps is one of the six parameters within the EFIC
System that automatically initiates EFW. The MFW Pump status
instrumentation, and associated bypasses, are internal to the Reactor
Protection System (RPS). For RPS, loss of MFW Pumps is detected by
MFW Pump turbine control oil pressure. Each RPS channel receives
MFW Pump status information from one of four pressure switches per
pump. If both switches in a single channel trip (one from each pump),
the associated RPS channel trips. Each RPS channel provides a
contact input into its associated EFIC channel representative of both
MFW Pumps tripped. At least two EFIC channels in trip are required for
EFW Initiation. This Function is automatically bypassed when
THERMAL POWER is < 10% RTP and the bypass is automatically
removed when THERMAL POWER is > 10% RTP. The bypass
functions occur internal to the RPS, i.e., prior to input to the EFIC
System. This parameter value (i.e., 10% RTP) is a nominal value
consistent with the requirements of LCO 3.3.1, “RPS Instrumentation.”
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Loss of both MFW Pumps was chosen as an EFW automatic initiating
parameter because it is a direct and immediate indicator of loss of
MFW.

b. SG Level — Low

Four EFIC dedicated low range level transmitters per SG are used to
generate the signals used for detection for low level conditions for EFW
actuation. There is one transmitter for each of the four channels A, B,
C, and D. At least two channels are required to initiate EFW. SG
Level - Low was chosen as an EFW automatic initiating parameter
because it indicates that the normal feedwater source may be
insufficient to meet the heat removal requirements.

Signals from channels A and B are also used to control SG level at
approximately 31 inches when one or more RCPs are operating. This
parameter is referenced to the top of the lower tube sheet.

C. SG Pressure — Low

Four transmitters per SG (one transmitter per channel) provide the EFIC
System with channels A through D of SG Pressure - Low. These are
the same transmitters used by the Main Steam Line Isolation Function.
When the SG pressure at the transmitter drops below the bistable
Allowable Value of 584.2 psig on a given channel, an EFW Initiation
signal is sent to the automatic actuation logic. At least two channels are
required to initiate EFW and main steam line isolation. The Allowable
Value of > 584.2 psig includes consideration for instrumentation error
and an allowance for margin. Allowances for instrument drift and
additional margin are included in the trip setpoint. The low pressure
Function may be manually bypassed when either SG is less than

750 psig. If both SG pressure inputs exceed 750 psig, the EFIC
channel bypass is automatically removed. The low pressure
operational bypass allows for normal cooldown without EFIC actuation.
The parameter value (i.e., 750 psig) is a nominal value. Should the
channel remain bypassed above 750 psig, the channel is considered
inoperable and appropriate conditions are entered. Failure of the
automatic bypass removal feature alone or the inability to bypass a
channel when below 750 psig does not constitute channel inoperability.
The automatic bypass removal feature is verified during the monthly
CHANNEL FUNCTIONAL TEST.

SG Pressure - Low is a primary indication and actuation signal for a
steam line break or feedwater line break (non-design basis transient).
For a small break, which does not depressurize the SG or takes a long
time to depressurize the SG, automatic actuation is not required. The
operator has time to diagnose the problem and take the appropriate
actions.

ANO-1 B3.3.11-4 5/1/2001



EFIC Instrumentation
B 3.3.11

d. RCP Status

A loss of power to all four RCPs is an indication of a pending loss of
forced flow in the Reactor Coolant System. These signals are input into
the four channels of EFIC.

When at least two channels issue initiate commands based on loss of
all RCPs, the EFIC System will automatically actuate EFW and control
the level at approximately 312 inches in the SG. This higher level
provides a thermal center in the SG at a higher elevation than that of
the reactor to enhance natural circulation of the reactor coolant. This
parameter is referenced to the top of the lower tube sheet.

To allow heatup and cooldown operations without actuation, a bypass
permissive of 10% RTP is used. The 10% bypass permissive was
chosen because it was an available, qualified Class 1E signal at the
time the EFIC System was designed. When the first RCP is started, the
"oss of four RCPs" initiation signal may be manually reset. If the
bypass is not manually reset, it will be automatically reset when the unit
reaches 10% power. Should the channel remain bypassed when 2
10% RTP, the channel is considered inoperable and appropriate
conditions are entered. Failure of the automatic bypass removal feature
alone or the inability to bypass a channel when below 10% RTP does
not constitute channel inoperability. The automatic bypass removal
feature is verified during the monthly CHANNEL FUNCTIONAL TEST.

During cooldown, the bypass may be inserted at any time the power
has been reduced below 10% RTP. However, for most operating
conditions, this trip function remains active until after the Decay Heat
Removal System has been initiated and the system is ready for the last
RCP to be tripped. This trip function must be bypassed prior to
stopping the last RCP. This parameter value (i.e., 10% RTP) is a
nominal value consistent with the requirements of LCO 3.3.1, “RPS
Instrumentation.”

e. ESAS

The EFIC System initiates EFW when an ESAS signal is initiated on low
RCS pressure or high reactor building pressure (ESAS Channels 3

and 4) in order to support heat removal following ECCS actuation. This
is a digital signal provided by the ESAS Automatic Actuation Logic.
Refer to the Bases for LCO 3.3.5, “Engineered Safeguards Actuation
System (ESAS) Instrumentation,” and LCO 3.3.7, “Engineered
Safeguards Actuation System (ESAS) Automatic Actuation Logic,” for
additional discussion.
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f. DROPS

The EFIC System also initiates EFW on loss of main feedwater flow as
part of the DROPS which is the system provided for ANO-1 to comply
with requirements to reduce risk from an ATWS. The DROPS consists
of the Diverse Scram System (DSS) and the ATWS Mitigation System
Actuation Circuitry (AMSAC) . EFW initiation for ATWS prevention and
mitigation is not required by this Specification.

2. EFW Vector Valve Control

Figure 10-2, Sheet 4, SAR, Chapter 10 (Ref. 5), illustrates the EFIC EFW
Vector Valve Control inputs to the EFIC Vector Logic (See Bases for

LCO 3.3.14, “EFIC Vector Logic”). The function of the EFW vector logic is to
determine whether EFW should not be fed to one or the other SG once
enabled by the EFW Initiation Function. This is to preclude the continued
addition of EFW to a depressurized SG and, thus, to minimize the overcooling
effects.

Each set of vector logic receives SG pressure information from bistables
located in the input logic of the same EFIC channel. The pressure information
received is:

a. SG A pressure less than 584.2 psig;

b. SG B pressure less than 584.2 psig;

C. SG A pressure 100 psid greater than SG B pressure; and

d. SG B pressure 100 psid greater than SG A pressure.

The Allowable Value of > 584.2 psig includes consideration for instrumentation
error and an allowance for margin. Allowances for instrument drift and
additional margin are included in the trip setpoint. The 100 psid value is
considered to be a nominal value.

The vector logic outputs are in a neutral state until enabled by the train A or B
trip logics. When enabled, the vector logic can issue close commands to the
EFW control valves and open or closed commands to the EFW isolation valves
per the selected channel assignments. The level control module provides input
to the flow controllers which control the position of the EFW control valves.

Each vector logic may isolate EFW to one SG or the other, never both.

The valve open or close commands are determined by the relative values of
SG pressures as discussed in the Bases for LCO 3.3.14.
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3. Main Steam Line Isolation

SAR, Section 7.1.4 (Ref. 2) describes one channel of the EFIC Main Steam
Line Isolation logic. Four pressure transmitters (one transmitter per channel)
per SG provide EFIC with channels A through D logic of SG pressure. The
channels are as described for EFW Initiation mentioned earlier.

Bypass

One of the four initiation channels can be put into "maintenance bypass."
Bypassing one initiation channel isolates that channel's signal to the functions fed
from initiation channel! but does not bypass the trip logic within the actuation train.
An interlock feature prevents bypassing more than one channel at a time. In
addition, since the EFIC System receives signals from the RPS, the maintenance
bypass from the RPS is interlocked with the EFIC System. If one channel of the
RPS is in maintenance bypass, only the corresponding channel of the EFIC may be
bypassed (e.g., channel A, RPS, and channel A, EFIC). This ensures that only the
corresponding channels of the EFIC and RPS are placed in maintenance bypass at
the same time.

EFIC channel maintenance bypass does not bypass EFW Initiation from ESAS.
The EFIC EFW initiation from ESAS is, however, bypassed when its associated
ESAS channel is bypassed.

The operational bypass provisions were discussed as part of the individual
Functions described earlier.

The EFIC System is designed to perform its intended EFW Initiation and Main
Steam Line Isolation function with one channel in maintenance bypass (in effect,
inoperable) concurrent with a postulated single failure in any one of the remaining
channels. This is in compliance with IEEE-279-1971 (Ref. 6).

APPLICABLE SAFETY ANALYSES
1. EFW Initiation

Although loss of both MFW pumps is a direct and immediate indicator of loss of
MFW, other scenarios such as valve closures could potentially cause loss of
feedwater. As part of the post-TMI review, a loss of main feedwater was
analyzed (Ref. 3). The EFIC System response for a loss of MFW
conservatively assumes the actuation of EFW on low SG level. If the loss of
feedwater is due to loss of MFW pumps, EFW will be actuated earlier than it
would on low SG level, which will increase the SG heat transfer capability and
will lessen the severity of the transient.

The basis for initiation of the EFW systems is a loss of MFW. For this analysis,

SG Level - Low is the most conservative parameter from which to automatically
initiate EFW since this yields the least SG inventory available for heat removal.
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SG Level - Low would be an indicator of any event involving a loss of SG
secondary side inventory heat removal capability.

SG Pressure - Low is a primary indication and provides an actuation signai for
a SLB. In the SLB analyses, SAR Section 14.2.2.1 (Ref. 3), EFIC initiation
occurs: however, no EFW flow occurred because level did not reach the SG
Level - Low setpoint.

Loss of four RCPs is a primary indicator of the need for emergency feedwater
(EFW) for the loss of electric power analysis, SAR Section 14.1.2.8 (Ref. 3).

The SAR SBLOCA analyses, SAR Section 14.2.2.5 (Ref. 3), assume initiation
of EFW based on concurrent loss of offsite power and the resultant loss of four
RCPs. Initiation of EFW would also occur when an ESAS signal is generated
on low RCS pressure or high reactor building pressure (ESAS Channeis 3 or 4)
in order to support heat removal following ECCS actuation, however, these are
considered backup initiation responses.

2. EFW Vector Valve Control

The SAR SLB analyses, SAR Section 14.2.2.1 (Ref. 3), consider isolation of
the affected SG as a function automatically performed by the EFIC System.
The EFIC Vector Logic utilizes the EFW Vector Vaive Control Functions (i.e.,
SG Pressure - Low and SG Differential Pressure - High) to determine which
steam generator is associated with the rupture and provide appropriate
isolation.

3. Main Steam Line Isolation

The SAR SLB analyses, SAR Section 14.2.2.1 (Ref. 3), assume actuation of
the Main Steam Line Isolation on SG Pressure - Low, initiating closure of the
main steam isolation valves and the main feedwater isolation valves. The
steam generator in the steam loop associated with the rupture blows dry after
feedwater isolation. EFW flow is available to the unaffected steam generator

to preserve the availability of an RCS heat sink.

In MODE 1, the EFIC System satisfies Criterion 3 of 10 CFR 50.36 (Ref. 7). In
MODES 2 and 3, the EFIC System satisfies Criterion 4 of 10 CFR 50.36 since there
are no specific safety analyses that credit the EFIC system for operation at less
than full rated power.

LCO

All instrumentation performing an EFIC System Function in Table 3.3.11-1 shall be
OPERABLE. Failure of any instrument renders the affected channel(s) inoperable.

Four channels are required OPERABLE for all EFIC Functions. Each EFIC
instrumentation channel is considered to include the sensors and measurement
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channels for each Function, the operational bypass switches, and permissives.
Failures that disable the capability to place a channel in operational bypass, but
which do not disable the trip Function, do not render the protection channel
inoperable.

EFIC initiation function values for the bypass removal functions are specified in
terms of applicability limits (i.e., identified in the Applicable MODES or Other
Specified Conditions column of Table 3.3.11-1) for the associated trip Function. Trip
setpoints are specified in the setpoint calculations or 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. Guidance used to calculate the uncertainties associated
with the trip setpoints is provided in Reference 4.

The Bases for the LCO requirements of each specific EFIC Function are discussed
next.

Loss of MFW Pumps

Four EFIC channels for Loss of MFW Pumps shall be OPERABLE. This ensures
that upon the loss of both MFW pumps, EFW will be automatically initiated. This
Function is provided as a direct digital input from the RPS and includes a bypass
enable and removal function.

SG Level — Low

Four EFIC dedicated low range level transmitters per SG shall be OPERABLE with
an SG Level - Low actuation Allowable Value of > 11.1 inches, to generate the
signals used for detection for low level conditions for EFW Initiation. This
parameter is referenced to the top of the lower tube sheet and includes
consideration for instrumentation error and an allowance for margin. Allowances for
instrument drift and additional margin are included in the trip setpoint. There is one
transmitter for each of the four channels A, B, C, and D. The signals are also used
after EFW is actuated to control level at approximately 31 inches when one or more
RCPs are in operation. In the determination of the low level setpoint, it is desired to
place the setpoint as low as possible, considering instrument errors, to give the
maximum operational margin between the integrated control system setpoint and
the EFW Initiation setpoint. This will minimize spurious or unwanted initiation of
EFW. Credit is only taken for low level actuation for those transients which do not
involve a degraded environment. Therefore, normal environment errors only are
used for determining the SG Level - Low level setpoint. This parameter is
referenced to the top of the lower tube sheet.

SG Pressure - Low

Four EFIC channels per SG shall be OPERABLE with an SG low pressure actuation
Allowable Value of > 584.2 psig. The setpoint is chosen to avoid actuation under
transient conditions not requiring secondary system isolation, preferring to maintain
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a steaming path to the condenser, if possible. Small break LOCA analyses have
indicated minimum secondary system pressures of greater than the above setpoint.
The SG Pressure - Low Function includes a bypass enable and removal function.
The bypass removal value is chosen to allow sufficient operating margin for the
operator to bypass when cooling down. The above Allowable Value (i.e.,

584.2 psig) includes consideration for instrumentation error and an allowance for
margin. Allowances for instrument drift and additional margin are included in the
trip setpoint.

SG Differential Pressure - High

Four EFIC channels for SG differential pressure shall be OPERABLE. This
Function ensures that automatic EFW isolation to a depressurized SG occurs. The
MSLB analysis assumes the depressurized SG is isolated when a differential
pressure of 150 psid is detected. The in-plant setpoint is conservatively chosen to
protect the MSLB assumptions.

RCP Status

Four EFIC channels for RCP status shall be OPERABLE. This ensures that upon
the loss of four RCPs, EFW will be automatically initiated with the EFW control level
automatically raised to approximately 312 inches, providing a higher SG level for
establishing and maintaining natural circulation conditions. No setpoint is specified
since the status indication as used by EFIC is binary in nature. The RCP Status
Function includes a bypass enable and removal function from the RPS. The above
parameter value (i.e., 312 inches) does contain an allowance for instrument error.
This parameter is referenced to the top of the lower tube sheet.

APPLICABILITY

The EFIC System instrumentation Functions shall be OPERABLE in accordance
with Table 3.3.11-1. Each Function has its own requirements that are conservative
with respect to the specific accidents and conditions for which it is designed to
mitigate the consequences. The parameter values provided as part of the
Applicability do contain an allowance for instrument error.

The initiation of EFW on the Loss of MFW Pumps shall only be required when the
unit is = 10% RTP. Below 10% RTP, the EFW Initiation on low SG level will
mitigate primary system overheating.

EFW Initiation on low SG level shall be OPERABLE in MODES 1, 2, and 3 which
are conditions during which the SG is required for heat removal.

To avoid automatic actuation of the EFW pumps during normal heatup and

cooldown transients, the low SG pressure Function can be bypassed at or below a
secondary pressure of 750 psig during MODE 3 operation.
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The EFW System Initiation on loss of all RCPs Function shall be operable at

> 10% RTP. Itis possible to bypass the Function below 10% RTP; however, for
most cases, the Function is kept in service until the unit is placed on the Decay
Heat Removal System. To prevent inadvertent actuation of the EFW pumps, it
must be bypassed prior to stopping the last RCP.

The Main Steam Line Isolation and EFW Vector Valve Control Functions shall be
OPERABLE in MODES 1 and 2, and MODE 3 with SG pressure > 750 psig
because the SG inventory can contribute significantly to the reactor building peak
pressure with a secondary side break. Both the normal feedwater and the EFW
must be able to be isolated on each SG to limit overcooling of the primary and to
limit mass and energy releases to the reactor building. Once the SG pressures
have decreased below 750 psig the energy level is low and the secondary side
feedwater flow rate is low or nonexistent. Also, the primary system temperatures are
typically too low to allow the SGs to effectively remove energy, or are sufficiently
low to allow for operator action. Therefore, EFIC instrumentation is not required to
be OPERABLE.

ACTIONS

If a channel's trip setpoint is found nonconservative with respect to the Allowable
Value, or any of the transmitter, signal processing electronics, or EFIC channel
cabinet modules are found inoperable, then all affected Functions provided by that
channel must be declared inoperable and the unit must enter the Conditions for the
particular protection Function affected.

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

A1l

Condition A applies to failures of a single EFW Initiation or Main Steam Line
Isolation instrumentation channel. This includes failure of a common
instrumentation channel in any combination of the Functions.

With one channel inoperable in one or more EFW Initiation or Main Steam Line
Isolation Functions listed in Table 3.3.11-1, the channel(s) must be placed in
bypass or trip within 1 hour. This Condition applies to failures that occur in a single
channel, e.g., channel A, which when bypassed will remove initiate Functions within
the channel from service. Since the RPS and EFIC channels are interlocked, only
the corresponding channel in each system may be bypassed at any time. This
‘feature is ensured by an electrical interlock. If testing of another channel in either
the EFIC or RPS is required, the EFIC channel must be placed in trip to allow the
other channel to be bypassed. With the channel in trip, the resultant logic is
one-out-of-two. The Completion Time of 1 hour is adequate to perform Required
Action A.1.
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B.1and B.2

Condition B applies to a situation where two instrumentation channels of the same
protection functions of EFW Initiation or Main Steam Line Isolation instrumentation
are inoperable. For example, Condition B applies if channel A and B of the EFW
Initiation Function are inoperable.

With two EFW Initiation or Main Steam Line Isolation protection channels
inoperable, one channel must be placed in bypass (Required Action B.1).
Bypassing one of the remaining OPERABLE channels is not possible due to system
interlocks. Therefore, the second channel must be tripped (Required Action B.2) to
prevent a single failure from causing loss of the EFIC Function. The Completion
Times of 1 hour are adequate to perform the Required Actions.

C1

The function of the EFW Vector Valve Control is to meet the single-failure criterion
while being able to provide EFW on demand and isolate an SG when required.
These conflicting requirements result in the necessity for two valves in series, in
parallel with two valves in series, and a four channel valve command system. Refer
to LCO 3.3.14, "Emergency Feedwater Initiation and Control (EFIC) Vector Logic.”

With one EFW Vector Valve Control channel inoperable, the system cannot meet
the single-failure criterion and still meet the dual functional criteria described earlier.
This condition is analogous to having one EFW train inoperable. Therefore, when
one vector valve control channel is inoperable, the channel must be restored to
OPERABLE status (Required Action C.1) within 72 hours, which is consistent with
the Completion Time associated with the loss of one train of EFW.

D.1.D.2 E1,F1.F2

If the Required Actions and associated Completion Times are not met, the unit must
be placed in a MODE or condition in which the requirement does not apply. This is
done by placing the unit in a nonapplicable MODE for the particular Function. The
nonapplicable MODE is less than 10% RTP for Functions 1.a and 1.d, MODE 4 for
Function 1.b, and MODE 3 with SG pressure less than 750 psig for all other
Functions. In addition, for Function 3.a, once the unitis in MODE 3, a
nonapplicable condition may be achieved by closing and deactivating the valves
associated with the Main Steam Line Isolation Function. 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

A Note indicates that the SRs for each EFIC instrumentation Function are identified
in the SRs column of Table 3.3.11-1. Individual EFIC subgroup relays must also be
tested, one at a time, to verify the individual EFIC components will actuate when
required. Some components cannot be tested at power since their actuation might
lead to unit trip or equipment damage. These are specifically identified and must be
tested when shut down. The various SRs account for individual functional
differences and for test frequencies applicable specifically to the Functions listed in
Table 3.3.11-1. The operational bypasses associated with each EFIC
instrumentation channel are also subject to these SRs to ensure OPERABILITY of
the EFIC instrumentation channel.

SR 3.3.11.1

Performance of the CHANNEL CHECK once 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 should read approximately
the same value. Significant deviations between the two instrument channels could
be an indication of excessive instrument drift in one of the channels or of something
even more serious. CHANNEL CHECK will detect gross channel failure; therefore,
it is key in verifying that the instrumentation continues to operate properly between
each CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION.

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. If the channels are within the criteria, it is an
indication that the channels are OPERABLE. [f the channels are normally off scale
during times when surveillance is required, the CHANNEL CHECK will only verify
that they are off scale in the same direction. Off scale low current loop channels
are verified, where practical, to be reading at the bottom of the range and not failed
downscale.

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 more frequent, checks of channel
OPERABILITY during normal operational use of the displays associated with the
LCO required channels.

SR 3.3.11.2

A CHANNEL FUNCTIONAL TEST verifies the function of the automatic bypass
removal feature, required trip, interlock, and alarm functions of the channel.
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Setpoints for trip functions must be found within the Allowable Value. (Note that the
values for the bypass removal functions are identified in the Applicable MODES or
Other Specified Condition column of Table 3.3.11-1 as limits on applicability for the
trip Functions.) Any setpoint adjustment shall be consistent with the assumptions of
the current setpoint analysis.

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.

SR 33.11.3

CHANNEL CALIBRATION is a complete check of the instrument channel including
the sensor. The test verifies the channel responds to a measured parameter within
the necessary range and accuracy. CHANNEL CALIBRATION leaves the channels
adjusted to account for instrument drift to ensure that the instrument channel
remains operational between successive tests. CHANNEL CALIBRATION shall find
that measurement errors and bistable setpoint errors are within the assumptions of
the setpoint analysis. CHANNEL CALIBRATIONS must be performed consistent
with the assumptions of the setpoint analysis.

The Frequency is based on the assumption of at least an 18 month calibration
interval in the determination of the magnitude of equipment drift in the setpoint
analysis.

REFERENCES
1. 10CFR 50.62.
2. SAR, Chapter?7.
3. SAR, Chapter 14.

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

5. SAR, Chapter 10, Figure 10-2, Sheet 4.
6. [IEEE-279-1971, April 1972.

7. 10CFR 50.36.
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B 3.3 INSTRUMENTATION

B 3.3.12 Emergency Feedwater Initiation and Control (EFIC) Manual Initiation

BASES

BACKGROUND

The EFIC manual initiation capability provides the operator with the capability to
actuate EFIC Functions from the control room in the absence of any other initiation
condition. Manually actuated Functions include Main Steam Line Isolation for
steam generator (SG) A, Main Steam Line Isolation for SG B, and Emergency
Feedwater (EFW) Actuation. These Functions are provided in the event the
operator determines that an EFIC Function is needed prior to automatic actuation or
in the event that EFIC does not automatically actuate when required. These are
backup Functions to those performed automatically by EFIC.

The manual actuation of these functions may be performed from the Remote Switch
Matrix, located on the main control boards, or from the manual actuation trip
switches located on the EFIC control cabinets in the control room. The required
manual actuation logic within each train consists of two manual switches (one for
Trip Bus 1 and one for Trip Bus 2). When one manual trip switch is depressed, a
half trip occurs. When both manual trip switches are depressed, a full trip of the
train actuation occurs for that particular Function. The Remote Switch Matrix and
the EFIC control cabinet trip switches perform parallel functions and, therefore, any
combination of switches depressed within a train that energizes both Trip Bus 1 and
Trip Bus 2 for a given Function will result in an actuation of that Function. The use
of two manual trip switches for each train of actuation logic allows testing without
actuating the end devices and also reduces the possibility of accidental manual
actuations.

The EFIC manual initiation circuitry satisfies the manual initiation and single-failure
criterion requirements of IEEE-279-1971 (Ref. 1).

APPLICABLE SAFETY ANALYSES

EFIC Functions credited in the safety analysis are automatic. However, the manual
initiation Functions are required by design as backups to the automatic initiation
Functions and allow operators to actuate EFW or Main Steam Line Isolation
whenever these Functions are needed. Furthermore, the manual initiation of EFW
and Main Steam Line Isolation may be specified in unit operating procedures.

The EFIC manual initiation functions satisfy Criterion 4 of 10 CFR 50.36 (Ref. 2).
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LCO

Instrumentation on the main control board performing an EFIC manual initiation
Function shall be OPERABLE.

Two manual initiation switches per actuation train (Train A and Train B) of each
Function (A and B Main Steam Line Isolation, and EFW Actuation) are required to
be OPERABLE. This requirement may be satisfied by the manual trip switches
located on the Remote Switch Matrix on the main control board, by the trip switches
located on the EFIC control cabinets, or by any combination of switches located on
the Remote Switch Matrix and the EFIC control cabinets such that Trip Bus 1 and
Trip Bus 2 are available for each EFIC Function in each of the two EFIC trains.

APPLICABILITY

The EFIC System Manual Initiation Function shall be OPERABLE when the
associated EFIC Instrumentation Main Steam Line Isolation or EFW Initiation
Function is required to be OPERABLE in accordance with Table 3.3.11-1. Each
Function, i.e., Main Steam Line Isolation and EFW Initiation, has its own
requirements that are based on the specific accidents and conditions for which it is
designed to mitigate the consequences. See Bases for LCO 3.3.11, “EFIC
Instrumentation,” for additional discussion of each Function.

ACTIONS

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

Al

With one required manual initiation switch of one or more EFIC Function(s)
inoperable in one train, the trip bus for the associated EFIC Function(s) must be
placed in the tripped condition within 72 hours. With the trip bus in the tripped
condition, the single-failure criterion is met. Failure to perform Required Action A.1
could allow a single failure of another switch to prevent manual actuation of at least
one of the two trains. The Completion Time allotted to trip the trip bus allows the
operator to take all the appropriate actions for the failed manual initiation switch and
still ensure that the risk involved in operating with the failed manual initiation switch
is acceptable.

B.1

With both required manual initiation switches of one or more EFIC Function(s)
inoperable in one train, one manual initiation switch must be restored to
OPERABLE status within 72 hours. The effect for both required switches being
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inoperable simultaneously is the same as for the associated EFIC components for a
single train being inoperable. Therefore, the 72-hour Completion Time is
appropriate since it is consistent with the Completion Times of the associated
system train. The trip bus associated with the remaining inoperable manual
initiation switch must be placed in the tripped condition within 72 hours (Required
Action A.1). With the affected trip bus in the tripped condition, the single failure
criterion is met. The Completion Time allotted to restore a trip bus or place the trip
bus in the tripped condition allows the operator to take all appropriate actions for
the failed manual initiation switches and still ensure that the risk involved in
operating with the failed manual initiation switches is acceptable.

CA

With one or both required manual initiation switches of one or more EFIC
Function(s) inoperable in both actuation trains, one actuation train for each Function
must be restored to OPERABLE status within 1 hour. With the train restored, the
second train must be placed in the appropriate condition within 72 hours per
Required Action A.1 or B.1, as applicable. Compliance with these actions ensures
the single-failure criterion is met. The Completion Time allotted to restore the train
allows the operator to take all the appropriate actions for the failed train and still
ensures that the risk involved in operating with the failed train is acceptable.

D.1and D.2

If the Required Action and the associated Completion Time is not met for any EFW
Initiation Function, 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 4 within 12 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.

E1,E21, andE22

If the Required Actions and associated Completion Times are not met for the Main
Steam Line Isolation Function, the unit must be placed in a MODE or condition in
which the requirement does not apply. This is initiated by placing the unit in
MODE 3 within 6 hours and, either reducing SG pressure to less than 750 psig, or
closing and deactivating all associated valves, i.e., the valves which EFIC would
close if it were to actuate while OPERABLE . 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

SR 3.3.12.1

This SR requires the performance of a CHANNEL FUNCTIONAL TEST to ensure
that the trains can perform their intended functions. However, for Main Steam Line
Isolation and EFW Initiation, the test need not include actuation of the end device.
This is due to the risk of a unit transient caused by the closure of valves associated
with Main Steam Line Isolation or EFW Initiation during testing at power. The
Frequency of 31 days is based on operating experience with regard to channel
OPERABILITY that demonstrates the rarity of more than one train failing within the
same 31 day interval.

REFERENCES
1. |IEEE-279-1971, April 1972.

2. 10CFR 50.36.

ANG-1 B 3.3.12-4 5/1/2001



ANO-1

EFIC Logic
B 3.3.13

B 3.3 INSTRUMENTATION

B 3.3.13 Emergency Feedwater Initiation and Control (EFIC) Logic

BASES

BACKGROUND
Main Steam Line Isolation

The four emergency feedwater initiation and control (EFIC) channels sensing a
steam generator (SG) low outlet pressure condition input their initiate commands to
the trip logic modules. SAR, Section 7.1.4 (Ref. 1), describes the Main Steam Line
Isolation Logics. The trip logic modules are identified as being part of the "A”

and “B” trains and are physically located in the “A” and “B” EFIC channel cabinets.
Train “A” actuation logic initiates when instrumentation channel “A” or “B” initiates
and channel “C” or “D” initiates, which in simplified logic is:

Train “A” actuation = (A and C) or (A and D) or (B and C) or (B and D)

Train “B” actuation logic initiates when instrumentation channel “A” or “C” initiates
and channel “B” or “D” initiates, which in simplified logic is:

Train “B” actuation = (A and B) or (A and D) or (C and B) or (C and D)

Each of the two Functions (SG A Main Steam Line Isolation, and SG B Main Steam
Line Isolation) has a train “A” and a train “B” of automatic actuation logic.

Both trains "A" and "B" of the SG A Main Steam Line Isolation automatic actuation
logic send closure signals to the SG A Main Steam Isolation valve.

SG B Main Steam Line Isolation automatic actuation logics respond similarly for the
SG B valve.

Train “A” of the SG A Main Steam Line Isolation automatic actuation logic sends
closure signals to the SG A MFW isolation valves. Similarly, Train “B” of the SG B
Main Steam Line Isolation automatic actuation logic sends closure signals to the
SG B MFW isolation valves.

Emergency Feedwater (EFW Initiation)

The four EFIC instrumentation channels for each of the parameters being sensed
input their initiate commands to the trip logic modules. SAR, Section 7.1.4 (Ref. 1),
describes the EFW initiation logic. These trip logic modules are identified as being
part of the “A” and “B” trains and are physically located in the "A" and "B" EFIC
channel cabinets.
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EFW Initiation functions use the same actuation logic combinations as Main Steam
Line Isolation. EFW initiation also occurs on Engineered Safeguards Actuation
System (ESAS) actuation and on Diverse Reactor Overpressure Protection System
(DROPS) actuation.

EFIC automatically initiates the EFW System when any of the following conditions
exist:

a. All four reactor coolant pumps are tripped;

b. Both MFW pumps are tripped and reactor power is > 10% RTP;
c. Lowlevelin either SG;

d. Low pressure in either SG;

e. Actuation of ESAS channels 3 or 4; or

f.  Actuation of DROPS channels 1 or 2.

Vector Valve Enable Logic

The EFIC System is also responsible for sending open or close signals to the EFW
control and isolation valves. SAR Section 7.1.4 (Ref. 1), describes the EFIC vector
logic. The vector logic outputs are in a neutral state (neither commanding open nor
close) until an enable signal is received from either train “A” or “B” of EFW Initiation.
The EFIC Logic monitors the channel A and B EFW Initiation logics. When an EFW
Initiation occurs, the vector logic is enabled to generate open or close signals to the
EFW isolation valves and close signals to the EFW control valves depending on the
relative values of SG pressures. The level control module provides input to the flow
controllers which control the position of the EFW control valves.

APPLICABLE SAFETY ANALYSES

The Applicable Safety Analysis discussion for the Main Steam Line Isolation and
EFW Initiation Functions is discussed in the Bases for LCO 3.3.11, “EFIC o
Instrumentation.”

LCO

Two trains each of Main Steam Line Isolation and EFW Initiation logics shall be
OPERABLE. There are only two trains of automatic actuation logic per Function.
Therefore, violation of this LCO could result in a complete loss of the automatic
Function assuming a single failure of the other train.
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To be considered OPERABLE, the Main Steam Line Isolation logic must send
closure signals to the associated SG main steam and MFW isolation valves when
the appropriate combinations of instrument channels indicate low SG pressure.

To be considered OPERABLE, the EFW Initiation logic must send initiation signals
to the EFW System when the appropriate combinations of instrument channels
indicate any of the following conditions exist:

a. All four reactor coolant pumps are tripped;

b. Both MFW pumps are tripped and reactor power is > 10% RTP;

c. Low levelin either SG;

d. Low pressure in either SG; or

e. Actuation of ESAS channel 3 or 4.

APPLICABILITY

The EFIC Logic shall be OPERABLE when the associated EFIC Instrumentation
Main Steam Line Isolation or EFW Initiation Function is required to be OPERABLE
in accordance with Table 3.3.11-1. Each Function, i.e., Main Steam Line Isolation
and EFW Initiation, has its own requirements that are based on the specific
accidents and conditions for which it is designed to mitigate the consequences.

See Bases for LCO 3.3.11, “EFIC Instrumentation,” for additional discussion of each
Function.

ACTIONS

If a train is found inoperable, then all affected logic Functions provided by that train
must be declared inoperable and the appropriate Condition entered for the
particular protection function affected.

For this LCO, a Note has been added to the ACTIONS indicating that separate
Condition entry is allowed for each EFIC logic Function.

A1l

Condition A applies when one or more EFIC logic Functions in a single train are
inoperable (i.e., train A could be inoperable for both EFIC logic Functions and
Condition A would still be applicable) with all Functions in the other train
OPERABLE. This Condition is equivalent to failure of one EFW and Main Steam
Line Isolation train.
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With one automatic actuation logic train of one or more EFIC Functions inoperable,
the associated EFIC train must be restored to OPERABLE status. Since there are
only two automatic actuation logic trains per EFIC Function, the condition of one
train inoperable is analogous to having one train of a two train Engineered
Safeguards (ES) System inoperable. The system safety function can be
accomplished; however, a single failure cannot be taken. Therefore, the failed
train(s) must be restored to OPERABLE status to re-establish the system's single-
failure tolerance.

Condition A can be thought of as equivalent to failure of a single train of a two train
safety system (e.g., the safety function can be accomplished, but a single failure
cannot be taken). Thus, the Completion Time of 72 hours has been chosen to be
consistent with Completion Times for restoring one inoperable ESF System train.

The EFIC System has not been analyzed for failure of both trains of the same
Function. Consequently, any combination of failures in both trains A and B is not
covered by Condition A and must be addressed by entry into LCO 3.0.3.

B.1and B.2

If Required Action A.1 and its associated Completion Time is not met for the EFW
Initiation Function, 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 4 within 12 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.

C.1,C21,andC.22

If the Required Actions and associated Completion Times are not met for the Main
Steam Line Isolation Function, the unit must be placed in a MODE or condition in
which the requirement does not apply. This is initiated by placing the unit in
MODE 3 within 6 hours and, either reducing SG pressure to less than 750 psig, or
closing and deactivating all associated valves, i.e., the valves which EFIC would
close if it were to actuate while OPERABLE. 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.

SURVEILLANCE REQUIREMENTS

SR 3.3.131
This SR requires the performance of a CHANNEL FUNCTIONAL TEST to ensure

that the trains can perform their intended functions. This test verifies Main Steam
Line Isolation and EFW Initiation automatic actuation logics are functional. This test

ANO-1 B 3.3.13-4 5/1/2001



EFIC Logic
B 3.3.13

simulates the required inputs to the logic circuit and verifies successful operation of
the automatic actuation logic. The test need not include actuation of the end
device. This is due to the risk of a unit transient caused by the closure of valves
associated with Main Steam Line Isolation or actuation of EFW during testing at
power. The Frequency of 31 days is based on operating experience with regard to
channel OPERABILITY, which has demonstrated the rarity of more than one
channel failing within the same 31 day interval.

REFERENCES
1. SAR, Chapter 7.
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B 3.3 INSTRUMENTATION

B 3.3.14 Emergency Feedwater Initiation and Control (EFIC) Vector Logic

BASES

BACKGROUND

The function of the EFIC vector logic is to determine whether EFW should not be
fed to one or the other steam generator. This is to preclude the continued addition
of EFW to a depressurized steam generator (SG) and, thus, minimize the
overcooling effects. Each vector logic may isolate EFW to one SG or the other,
never both.

There are four sets of vector logic; one in each channel of EFIC. Each set of vector
logic receives SG pressure information from bistables located in the input logic of
the same EFIC channel. The pressure information received is:

a. SG"A" pressure less than 600 psig;

b. SG "B" pressure less than 600 psig;

c. SG"A" pressure 100 psid greater than SG "B" pressure; and

d. SG "B" pressure 100 psid greater than SG "A" pressure.

These values (i.e., 600 psig and 100 psid) do contain an allowance for instrument
error.

Each vector logic also receives an enable signal from both EFIC train A and train B
when EFW is actuated.

The vector logic develops signals for open and close control of SG "A" and "B"
EFW valves.

The vector logic outputs are in a neutral state with the valves fully open until
enabled by the EFW Initiation (train A or B) trip logics. When enabled, the vector
logic can issue close commands to the EFW control valves and open or close
commands to the EFW isolation valves per the selected channel assignments.
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The valve open/close commands are determined by the relative values of steam
generator pressures as follows:

SG VALVES
PRESSURE STATUS "A" "B"
If SG "A" & SG "B" Open Open
> 600 psig
if SG "A" > 600 psig & Open Close
SG "B" < 600 psig
If SG "A" < 800 psig & Close Open
SG "B" > 600 psig
if SG "A" & SG "B"
< 600 psig
AND
o SG"A" & SG "B" within 100 psid Open Open
e SG"A" 100 psid > SG "B" Open Close
e SG"B" 100 psid > SG "A" Close Open

APPLICABLE SAFETY ANALYSES

The Applicable Safety Analysis discussion for the EFIC Vector Logic is discussed in
the Bases for LCO 3.3.11, “EFIC Instrumentation.”

LCO

Four channels of the EFIC vector logic module are required to be OPERABLE. The
necessity for four channels is discussed in the BASES for ACTIONS. The 600 psig
and 100 psid setpoints were chosen as discussed in Specification B 3.3.11, "EFIC
Instrumentation." The feed only good generator verification study assumed a
differential pressure vector value of 150 psid. A 100 psid setpoint conservatively
assumes a 50 psi (25 psi per pressure channel) margin for instrument error. Failure
to meet this LCO results in not being able to meet the single-failure criterion. These
values (i.e., 600 psig and 100 psid) do contain an allowance for instrument error.

APPLICABILITY

The EFIC Vector Logic shall be OPERABLE when the associated EFIC
Instrumentation EFW Vector Valve Control Function is required to be OPERABLE in
accordance with Table 3.3.11-1. The EFW Vector Valve Control Function is
required to be OPERABLE in MODES 1 and 2, and in MODE 3 with SG pressure

> 750 psig because the SG inventory can contribute significantly to the reactor
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building peak pressure with a secondary side break. Both the normal feedwater
and the EFW must be able to be isolated on each SG to limit overcooling of the
primary and to limit mass and energy releases to the reactor building. Once the SG
pressures have decreased below 750 psig, the energy level is low and the
secondary side feedwater flow rate is low or nonexistent. Also, the primary system
temperatures are typically too low to allow the SGs to effectively remove energy, or
are sufficiently low to allow for operator action. Therefore, EFIC Vector Logic is not
required to be OPERABLE in MODE 3 below 750 psig nor in MODES 4, 5, and 6.

ACTIONS

Al

The function of the EFW control/isolation valves and the EFIC vector logic is to
meet the single-failure criterion while maintaining the capability to:

a. Provide EFW on demand; and
b. Isolate an SG when required.

These conflicting requirements result in the necessity for two valves in series, in
parallel with two valves in series, and a four channel valve command system.

With one channel inoperable, the system cannot meet the single-failure criterion
and still meet the dual functional criteria previously described. Therefore, when one
vector valve logic channel is inoperable, the channel must be restored to
OPERABLE status within 72 hours. This is analogous to having one EFW train
inoperable; wherein a 72 hour Completion Time is provided by the Required Actions
of LCO 3.7.5, "EFW System." As such, the Completion Time of 72 hours is based
on engineering judgment.

B.1and B.2

If Required Action A.1 cannot be met within the required Completion Time, 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 SG pressure
must be reduced to < 750 psig within 12 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

SR 3.3.14.1

SR 3.3.14.1 is the performance of a CHANNEL FUNCTIONAL TEST every 31 days.
This test demonstrates that the EFIC vector logic performs its function as desired.
The Frequency is based on operating experience with respect to channel
OPERABILITY that demonstrates the rarity of more than one channel failing within
the same 31 day interval.

REFERENCES

None.
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CTS DISCUSSION OF CHANGES
ITS Section 3.3C: Instrumentation - EFIC

Note: ITS Section 3.3C package includes the following ITS:
ITS3.3.11  Emergency Feedwater Initiation and Control (EFIC) System
Instrumentation
ITS 3.3.12  EFIC Manual Initiation
ITS 3.3.13  EFIC Logic
ITS 3.3.14  EFIC-Emergency Feedwater (EFW)-Vector Valve Logic
which address the corresponding NUREG-1430 RSTS.

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 RSTS. Examples of this type of change include: wording
preference; convention adoption; editorial, numbering and formatting changes; and
hierarchy structure.

A2 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.

A3 CTS3.5.1.1 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 3.5.1.1 does
not clearly specify that the number of channels identified in Table 3.5.1-1, Column 1,
are required to be OPERABLE, but CTS 3.5.1.2 provides directions when channels are
inoperable. Similarly, CTS Specifications 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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A4 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 TS
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

3.3.12-01

(Note: Not all Frequencies listed above are applicable to this package.)

The Notes which allow for separate entry into the ACTIONS of ITS 3.3.11,

ITS 3.3.12, and ITS 3.3.13, and the Note for ITS 3.3.11 which indicates that ITS
Table 3.3.11-1 identifies the applicable SRs, 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

A5

requirements.
A6 Not Used.
A7

ANO-1 3.3C DOCs

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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3.3.13-01

3.3.11-04

A8

A9

Al0

All

Al2

Al3

Al4

AlS

Al6

CTS DISCUSSION OF CHANGES

CTS 3.5.1.15.2 and 3.5.1.16 are revised to specifically identify that the Applicability for
ITS Table 3.3.11-1, Functions 1.c and 3.a includes MODES 1 and 2, and MODE 3
when steam generator pressure is > 750 psig (per ITS Table Note (a)). These are
considered to be equivalent since the CTS identifies the “minimum operability
conditions” as when the main steam pressure exceeds (or is greater than) 750 psig, and
the steam pressure of 750 psig is normally achieved and exceeded in MODE 3. This is
a change in format only and is therefore an administrative change.

The “exceeds” and “greater than” requirements for EFIC instrumentation channel
Applicability in CTS 3.5.1.15 and 3.5.1.16, have been revised to “>* in the associated
Applicability identified in ITS Table 3.3.11-1. These are considered to be essentially
equivalent since the parameter can be greater than the identified limit, but be so close as
to be imperceptible. This change is consistent with NUREG-1430.

The EFIC instrumentation channels testing requirements of CTS Table 4.1-1,

items 56.d and 56.e have not been included in ITS. This change is considered
administrative in nature because this equipment has never been installed in the plant.
These Surveillance Requirements were included based on an early design of EFIC
during implementation of NUREG-0737; however, during NRC review, the design was
revised to omit these functions. This change makes the EFIC requirements consistent
with the final unit design.

CTS Table 3.5.1-1, EFIC Functional Units 1.b, 1.c, 1.d, l.e, 2.b, and 3.b, have been
replaced by ITS LCO 3.3.11, Table 3.3.11-1, Functions 1.a, 1.b, 1.c, 1.d, and 3.a. The
adoption of ITS LCO 3.3.11 represents a change in format, however it does not change
the application of the requirements found in CTS as they relate to the EFIC (except as
discussed in other applicable DOCs). This change is consistent with NUREG-1430.

Not Used.

CTS 3.5.1.15 identifies three EFIC Functions with the phrase “which are bypassed at
cold shutdown conditions.” Since the Applicability for these Functions does not
include cold shutdown conditions, this is unnecessary descriptive information which is
not included in ITS. Omitting this information does not change the applicable
requirements, nor their application. Therefore, this change is considered
administrative. This change is consistent with NUREG-1430.

Not Used
Not Used.

Not Used.
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CTS DISCUSSION OF CHANGES

Al7 CTS 4.1.c is omitted since it duplicates requirements provided in the regulations, i.e.,
10 CFR 50, Appendix B, criteria XI, XVI, & 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, this 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

Ml

CTS Table 3.5.1-1 Note 1 provides action requirements in the event any Functional
unit of the EFIC System is inoperable. CTS Table 3.5.1-1, Note 1 currently requires
that the unit be placed in hot shutdown (ITS MODE 3) within 12 hours if any of the
EFIC Functional units are inoperable. ITS 3.3.11 will include Condition A to also
require the inoperable channel to be placed in trip or bypassed within one hour. Since
this Required Action is not in CTS, this change is more restrictive than CTS. This
action is appropriate since the Required Action either bypasses and removes the
channel from the logic and allows the remaining channels to function as designed, or
places the channel in trip and reduces the logic such that one additional channel in trip
will initiate EFIC. Either of these actions will allow EFIC to initiate EFW when
required, therefore, these conditions are acceptable for short periods of operation to
allow restoration of the channel without cycling the unit through an unnecessary
shutdown and subsequent startup. This change is consistent with NUREG-1430.

In addition, for the EFW Initiation and MSL Isolation Functions (ITS Table 3.3.11-1
Functions 1 and 3), ITS 3.3.11 will include Condition B for two channels inoperable.
This Condition will require one inoperable channel to be placed in bypass and the
second inoperable channel placed in trip within one hour. Since this Required Action is
not in CTS, this change is more restrictive than CTS. This action is appropriate since
the Required Action bypasses one channel and removes it from the logic and allows the
remaining channels to function as designed, with the second channel already in trip such
that one additional channel in trip will initiate EFIC. These actions will allow EFIC to
initiate EFW when required, therefore, these conditions are acceptable for short periods
of operation to allow restoration of the channel without cycling the unit through an
unnecessary shutdown and subsequent startup. This change is consistent with
NUREG-1430.

Specific Applicability is included for ITS Table 3.3.11-1, Function 1.b and LCO 3.3.11
is revised to include associated Required Action D.2. CTS Table 3.5.1-1, Note 1
currently requires that the unit be placed in hot shutdown (ITS MODE 3) within

12 hours if the steam generator low level Function of EFIC is inoperable. This would
imply an Applicability of MODES 1 and 2 since no further actions are required.
Therefore, the proposed ITS Applicability of MODES 1, 2, and 3 is more restrictive
than CTS. Additionally, ITS will include Required Action B.2 to exit the revised
Applicability by requiring the unit to be in MODE 4 within 12 hours. This is also more
restrictive. These additional applicable MODES and Required Actions are appropriate
since EFIC is necessary in MODE 3 to provide additional assurance sufficient cooling
water is provided to the steam generators in a timely manner. Further, this
Applicability is necessary to support the OPERABILITY of the actuated EFW
components. This change is consistent with NUREG-1430.
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M3

M4

.3.11-02

M5

M6

CTS DISCUSSION OF CHANGES

An LCO, including the number of required channels, and specific Applicability are
included for ITS Table 3.3.11-1, Functions 2.a and 2.b, “EFW Vector Valve Control,”
with Note (a), and ITS LCO 3.3.11 is revised to include associated Required

Actions C.1, F.1, and F.2.1. CTS Table 4.1-1, Item 56, currently requires only
Surveillances for this equipment with no associated LCO, Applicability, or Actions
identified. These ITS restrictions are appropriate to provide additional assurance that
the specified EFW vector valve logic will function when required. This more restrictive
change eliminates a potential source of confusion, and is consistent with
NUREG-1430.

The CTS markup shows a specific Applicability is included for ITS Table 3.3.11-1,
Function 3.a (per Note b), and ITS LCO 3.3.11 is revised to include associated
Required Action F.2. CTS Table 3.5.1-1 currently requires only that the unit be placed
in MODE 3 if this Function is inoperable. ITS will further require that the steam
generator pressure be lowered below 750 psig. These ITS restrictions are appropriate
to provide additional assurance that the specified EFIC initiation logic is not required.
This more restrictive change eliminates a potential area of unit operation where the
system might be desired but not available. This change is consistent with
NUREG-1430.

CTS Table 3.5.1-1, Note 1 currently requires that the unit be placed in hot shutdown,
i.e., subcritical, within 12 hours if any EFIC Functional unit is inoperable. The ITS
includes appropriate Required Actions to be subcritical (ITS MODE 3) within 6 hours.
These are ITS 3.3.11 Required Actions D.1 and F.1, ITS 3.3.12 Required Actions C.1
and D.1, and ITS 3.3.13 Required Actions B.1 and C.1. This is more restrictive;
however, it allows sufficient time to reach the required conditions from full power in an
orderly manner and without challenging unit systems. This change is consistent with
NUREG-1430.

Specific Applicability is included for ITS 3.3.12 and CTS Table 3.5.1-1, Note 1, is
revised to include associated ITS Required Actions C.2, D.2.1, and D.2.2. CTS

Table 3.5.1-1, Note 1 currently requires that the unit be placed in hot shutdown (ITS
MODE 3) within 12 hours if the manual initiation Function of EFIC is inoperable. This
would imply an Applicability of MODES 1 and 2 since no further actions are required.
Therefore, the proposed ITS Applicability of MODES 1, 2, and 3 is more restrictive
than CTS. Additionally, ITS will include Required Action C.2 to exit the revised
Applicability by requiring the unit to be in MODE 4 within 12 hours. This is also more
restrictive. These additional applicable MODES and Required Actions are appropriate
since EFIC is necessary in MODE 3 to provide additional assurance sufficient cooling
water is provided to the steam generators in a timely manner. This change is consistent
with NUREG-1430.

ANO-1 3.3C DOCs Page 6 of 10 5/1/2001



3.3.11-03

M7

M8

M9

M10

CTS DISCUSSION OF CHANGES

LCO 3.3.13.a with specific Applicability, specific Applicability for LCO 3.3.13.b, along
with associated Required Actions for each (except Required Action C.1 which is from
CTS 3.5.1-1, Note 1), and associated SR 3.3.13.1 for each, are included in ITS. CTS
requires only the specific initiation channels without identifying specific controls for the
EFIC main steam line isolation logic. These ITS restrictions, and the associated
Surveillance Requirement, are appropriate to provide additional assurance that the
specified EFIC logic trains will function when required. This more restrictive change
eliminates a potential source of confusion, and is generally consistent with
NUREG-1430 requirements for these functions.

ITS LCO 3.3.14, with Applicability, associated Required Actions A.1 and B.2, and
associated SR 3.3.14.1 are incorporated. CTS requires only SRs for the specific
channels of EFW valve commands without identifying specific controls for the EFIC
EFW vector valve logic. These ITS restrictions are appropriate to provide additional
assurance that the specified EFIC logic will function when required. This more
restrictive change eliminates a potential source of confusion, and is consistent with
NUREG-1430.

A specific Required Action (F.2.1) is included for ITS Table 3.3.11-1, Function 