3.1 REACTIVITY CONTROL SYSTEMS

3.3.7

10 3.1.7

APPLICABILITY:

Standby Liguid Contrel (SLC) System

Two SLC subsystems shall bs OPERABLE.

MODES 1 and 2,

CONDITION

REQUIRRD ACTION

COMPLETION TIME

A. Concentration of Al Restore concentration | 72 hovrs
boron in sclution of boron in solution
rot within limits, te within limits. ANR
10 days from
discovery of
fallure to meet
the LCO
BE. Une SLC supsystem B.1 Restore SLC subsystem | 7 days
inoperablie®] for to OPERABLE status. — e
resscns other than AND
Condition AT o
| /10 days from
“Yldtscovery of
failure to
meet the LCO
C. Twoc SLC subsystems c.1 Restore one SLC 8 hours
inopur;bl“{fc: subsysten to OPERABLE
reascns other than statue.
Condition AfL
D. Reguired Action and D.1 Be in MODE 3. 12 hours

associated Completion
Time not met.
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SLC System
3:1.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR J.1.7.1 Verify available volume of sodium 3 24 hours
pentaborate sclution is [2 23.1 n
(€103 qnllons)_&.-

SR 3.1.7.2 Verify temperature of sodium pentaborate 24 hours

sclution le within the limits of
Figure 3.1.7=1.
24 hours ]

SR 3.1.7.3 Verify temperature of pump suction piping
is within the limits of (Pigure 3.1.7-1).

SR 3.1.7/} Verify the concentration of boron in 31 days
solution is within the limits of
Figure 3.1.7-1. AND
: Once within
ABUR sLC 60 "D heat t{»—an'n en Juc}/pq 24 hours after
< g . . / water or boron
PiPng. The Suetiom VIlve is fodated «t P
- sclution
the Ste fonk. The pipe a’:clmj /:/’J :
z ///‘0’ wit o/e»m,,era?/ée./ wWatey and L
¢/se /74) e heat #racia Once within
c/7 ¢ 24 hours after
solution

temperature is
restored within
the limits of
Figure

3.1.7-1

(continued)
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SLC System

Jlxn’
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.1.7)”¢ Verify each SLC subsystem manual, power 31 days
operated, and automatic valve in the flow
path that (s not locked, sealed, or
otherwise secured in position is in the
correct position, or cen be aligned to the
correct position.
2 (S0.0 §pm
' iy el - s
SR 3.1.1./ v‘,'(uch pump develops a flow rate -aloordance
2 téirib-gpm 2t a diecharge pressure it —the
Z‘f$3004_pnaq. Ineervice
Fb Kgfom?s (1223 P".’) _‘w -~
.“T 9% days
b o

/
SR 3.1.771 Verify flow through one SLC subsystem from ,1r110f';onthn on
pump into reactor pressure vessel. & STAGGERED
TEST BASIS

SR 3.1.77]“7 Varify that simultanecus operation of both“‘{llf‘;Bnthl
pumps cdevelop a flow rate 6.30 1l/s
{100 gpm) at a pressure oi)

! B

ﬁ:“"‘“ﬁ* -t

(1223 pueig).

SR 3.1.7.9 Verify all heat traced piping betwsen [18) months
stcrage tank and pump suction is unblocked.
AND
.»‘“‘{ Once within
24 2 1. 24 hours after
3, 1.0 sclution
4R . temperature is
restored
within the
limits of
[Pigure
3.1.7-1})
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SURVEILLANCE REQUIREMENTS (continued)

ELC System
3.1.7

SURVEILLANCE

YREQUENCY

SR 3.1.7.10 Veri ™ pentaborate
2 3 60.0] atom percent B-10.

continued)

Prior to
addition to
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Reactivity Control Systems
Standby Ligquid Control (SLC) Systam

BASES

BACKGROUND

APPLICARLE
SAFETY ANALYSES

The SLC System is designed to provide the capability of
bringing the resctor, at any time in a fuel cycle, from
full power and minimum control rod inventory (which is at
the peak of the xenon transient) to & suberitical
condition with the reactor iz the ®BOSt resctive xenonm
free state without taking credit for control rod
movement. The SLC System satisfies the requiremants of

10 CFR 50.62 (Reference B3.1.7~1) on anticipated
transient without scrams (ATWE) .

The SLC “~stsm consists of a boren sclution storage tank,
twe po - @isplacement pumps, two motor oparated
injecy. -~ -ves, which are provided in parallel for
redundancy, and sssociated Piping and valves used to
tracsfer borated water from the storage tank to the
reactor pressure vessel (RPY). The borated solution is
discharged through the “B” Migh Pressure Core Plooder
(HPCF) subsysten! — Spacser

The BLC System is hutomatically initiated. The sLC
System is used in the event that not enough control rods
can be inserted to sccomsplish shutdown and cooldown in
the normal manner., The SLC Systea injects borated water
into the reacter core to compensate for all of the
various resctivity effects that could occur during plant
operation. To mest this objective, it s necCeRsAry to
inject a guantity of boroa that produces a concentration
©f 650 ppm of natural borom in the reactor core at 21°¢
(70°7). To allow for potential leskage and imperfect
mixing in the reactor systes, an additional asount of
boron equal to 2%5% of the Amount cited abuve {s added
(Reference B3.1.7-2). The temparature versus
concentration limits g Figure 3.1.7-1 (in the
sccompanying LCO) are calculsted such that the required
Concentration {s achieved sccounting for dilution in the
RPY with normal water level anéd including the water
volume in the residusl heat remcval shutdown cooling
piping. This quantity of borated solutionm is the amount
that is above the Pusp suctioca shutoff level in the boron
sclution storage tank. Mo credit {s taken for the portion



Lco

APPLICABILITY

INSERT

©f the tank volumse that camnot be injected.

The SLC S5stem satisfies the requiresents of the WRC
Policy Statemsnt because operating experience aand
probabilistic risk assessment have generally sbown it to
be important to public health and safety.

The OPERABILITY of the SLC Systes provides backup
capability for reactivity contrel, independent of normal
reactivity control provisicas provided by the contrei
rods. The OPERABILITY of the §1LC Bystea (s baved on the
conditicns of the borated sclutiom im the storage tank
and the availability of a flow pathk to the EPV, including
the OPERABILITY of the Pumps and valves. Bacause the
winimum required borom solutiom concestratios iz the same
for both AIWS mitigation snd cold shutdown (unlike some
previocus reactor designs) then {f the boren solution
concentration is less than the required limit, both 3%
subsystems shall be declared inoperable. Tws SLC
fubsystens are required to be OPERABLE, esch containing
40 OPERABLE pump, & motor operated injection valve, and
associated piping, valves, and instrusents and controls
to snsure an OPERARLE flow path,

In WODES 1 and 7, shutdown capability is required. In
MODES 3 and §, contrel rods are only allowed to be
withdraws under Special Operations LCO 3.10.3, “Control
Rod Withdrawal—Hot Shutdown,” asd 10O 3.10.4, “Contrel
Rod Withdrawal-—Cold Shutdown,” which provide adequate
controls to exsure the reactor resains subcritical., In
MODE 5, only & single control rod or control rod pair can
be withdrawn from & core cell containing fuel ssseablies.
Desonstration of adequate SDM (LCO 3.1.1, “SEUTDOWN
KARGIN (8DM)") ensures that the reactor will sot become
critical. Therefore, the SLC System {s Dot required to be
OFERARLE during these conditions, when only a single

Al ‘\\\\\\kh.‘4>control rod or control rod pair can be withdrawn.
8

ACTIONSE é. ] il

If one SLC System subsystem is incperable, the inoperable
subsystem must be restored to OPERABLE status within

7 days. In this condition, the recaining OPERABLE
subsystem ls sdeguate to perform the shutdown function,
However, the overall relisbllity (e reduced because a
single failure in the recaining OFERABLE subsystem could



A.l

If the boron concentration is less than the reguired
limits given in Pigure 3.1.7-1 the concentration must be
restored to within limits in 72 hours. For ATWS
prevention/mitigation the ABWR features!an automatic rod
insert (ARI) and ar electrical insertion of FMCRDs both of
which utilize sensors and logic that are diverse and
independent of the reactor protection system! an ATWS
recirculation pump trip (RPT)‘anq,automatic initiation of
SLCS under ATWS conditions (Kef. 83.1.7-3). These features
provide the ABWR an ATWS prevention and mitigation
capability well beyond previous BWRs. Because of the low
probability of an ATWS event, the ATHS prevention/mitigation
features and that the SLC System capability still exists for
vessel injection under these conditions, the allowed
Completion Time of 72 hours is acceptable and provides
adequate time to restore concentration to within limits. The
maximum Completion Time of 10 days is allowed for this LCO
in the event of multiple Condition Entry.
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result in reduced SLC Syetenr shutdown capability. The

7 day Completion Time is based on the availability of an
OFERABLE subsystem capable of performing the intended SLC
System function and the low probability of a Design Basie
Accicdant (DBA) or severe transient occurring concurrent
with the failure of the Control Rod Drive System to shut
dowr the plant. The maximum Completion Time of 10 days ie
allowed for this LCO {n the event of multiple Condition
entry.

If both SLC subsystems are inoperable, at least one
subsystem must be restored to OPERABLE status within

8 hours. The allowed Completion Time of € hours is
considered acceptable, given the low probablility of & DBA
or transient occurring concurrent with the failure of the
control rods to shut down the reactor.

If any Reyuired Action and assoclated Completion Time is
not met, the plant must be brought to a NODE in which the
LCO doas not apply. To achieve this status, the plant
must be brought to MODE 3 within 12 hours. The &llowed
Completion Time of 12 hours is reascnable, based on
Cperating experience, to reach MODE 3 from full pover
conditions in an orderly manner and without challeng fhg
plant systems,

and

n

SURVEILLANCE SR 3:0.7. 10 BB 3.1.7.2, sadntririvi —>

REQUIRENENTS

and a
SR 3.1.7.1 shrewgh SR 3.1.7.4 are 24 hour Surveillances,
verifying certain characteristics of the SLC System
(®.9., the volume and temperature of the borated solution
in the storage tank), thereby snsuring the SLC System
OPERABILITY without disturbing normal plant oparetion.
These Surveil.ances ensure the proper borated solution
and tnporaturc«-hﬁ“w“n-d-ﬁ.-m
seettom-piping. 4re maintained. Maintalning & minimum
specified borated sclution temperature is important in
ensuring that the boron remains in solution and does not

pracipitate out in the storage tank, ow—4n-ohe pusp-
sustion—pipéag. The 24 hour Frequency of these SRe ls
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based on operating experience that has shown there are
relatively elow variations in the measured parameters of
velume and temperaturs.

SR 1.1.7.§f ————3

g

T 3.1;1;2['——-——’>

This Survelllance regquires an examination of the sodium
pentaborate solution by using chemical analysis to ensure
the proper concentration of boron exists in the storage
tank. SR 3.1.7.4 must be performed anytime boron or water
is added to the storage tank solution to establish that
the boron solution concentration is within the specified
limits. This Surveillance must be performed anytime the
temperature i{s restored to within the limits of

Figure 3.1.7-1, to ensure no significant boron
precipitation occurred. The 21 day Frequency of this
Survelllance is appropriate because of the relatively
slow varlation of boren concentraticn between
survelllances.

SR 3.1.7.§ verifies each valve in the system is in its
Correct position. Verifying the correct alignment for
manual, powsr operated, and automatic valves in the SLC
System flow path ensures that the proper flow paths will
exist for system cperation. This Surveillance does not
Apply to valves that are locked, sealed, or otherwise
Secured in position, since they were verified to be in
the correct position prior to locking, sealing, or
securing. This verification of valve alignment does not
apply to valves that cannot be inadvertently misaligned,
such as check valves. This SR does not require any
testing or va.ve manipulation; rather, it involves
verification that those valves capable of being
mispositioned are in the correct positions. The 31 day
Frequency is based on engineering judgment and is
consistent with the procedural controls governing valve
operation tﬁnt ensure correct valve positions.
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s 3.1.7.f ————p

Demonetrating each SLC System pump develops a flow rate 2 11.4 m

3
{h (S0 gpm) at a discharge pressure 2 86.0 Kg/em

¢ (1223 pesig) ensures that pump performance has not degraded during the fuel
cycle. This minimum pump flow rate requirement ensures that, when combined
with the sodium pentaborate sclution concentration requiremente, the rate of
negative reactivity {nsertion from the SLC System will adequately compensate
for the positive reactivity effects encountered during power reduction,
cooldown of the moderator, and xenon decay. This test confirms one peint on
the pump design curve, and is indicative of overall performance. Such
inservice inspections confirm component OPERAPILITY, trend performance, and
detect incipient failures by indicating abnormal performance. The Frequency of

this Surveillance e MWM

92 daye.

b 7
s 3.1.7.% end 2 3.1.7.f —>
These Survelllances ensure that there is a functioning

flow path from tha boron solutior storage tank to the
va.'J%o pump and injection valve tested should be
alternated such that both complete flow paths are tested

Ta SR 31.0.6—

every 36 months, at alternating 18 month intervals. The
Surveillance may be performed in separate steps to
prevent injecting boron inte the RPV. An acceptadble
method for verifying flow from the pump to the RPY is to

= T ST 7 pump demineralized water from a test tank through one SLC
Ta SR 3,1.7.7 ¢ subsystem and into the RPV." The 18 month rroquonc';"to- ary
L°+I, SLes ¥ based on the need to perform thgitiurvoillnncéiundcr the
pumps G re conditions that apply during a plant cutage and the
+es ftd .glc ™ potential for an unplanned transient {f the Surveillance/sS)

ware performed with the reactor at power. Operating
exparience has shown these components usually pass the
Survelllance test when performed at the 18 menth
Frequency; therefcre, the Fregquency was concluded to be
acceptable from a reliability standpoint.

Boaer et TECing thetwitT et —tresed piping betwoon e

Simultaaeous
Opcra+ion,




@ tank to the test tank. The 18 month F ency is

is especially true in
verification of this ired by SR 3.1.7.3.
However, Lf, in
that the te en below the
this Surveillance must be

minimum,

on
=5 e ¢
Rf FERENLES \:n;ogg_g within the limits of Figure 3.1.7-1.

B3.5.2-4. 10 crn s0.62.
i 2. ABWR SSAR, Section 9.3.5.3.
“ 3 AOWR SSAR, Sectien 1504,



