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ECCS Instrumentation
. A 3.3.5.1
]
Table 3.3.5.1-1 (page 3 of §) |
Emergency Core Cooling System Instrumentation l
|
APPLICABLE COND1710MS ]
MODES OR REFERENCED |
OTHER REQUIRED FROM |
SPECIFIED CHANNELS PER REQUIRED SURVE | LLANCE ALLOWABLE .
FUNCT 1O COND 1 T1OKS FUNCTION  ACTION AD.1  REQUIREMENTS VALUE |
3. High Pressure Core ;
Flooder—Spray (HPCRF)
SUDE Y5 T BMS Syetam .
a. Reactor Vessel 1,23, 16y & Py sk 3321; 2 [~bd.8] B
water Level —dow SR 3.3.5.1. ke :
bouy Level 31.5 sie)—~le) 458 3.3.5.1.3;
SR 3.3.5.1.54 :
B 3.3.5.1.68
3 S S -
b. Drywell 1,2,3 ()8 bk SRO3.3.5.1.1 £ [d444) |
Pressure — High SR 3.3.5.1.2 Kg/om -peie :
45k 3.3.5.1.%) :
SR 3.3.5.1.54
SR 3.3.5.1.65
[N
¢. Reactor Vessel 1,2.3, [&-4] [ SR ‘;g.g 1.; < [55+7) em
Water SR 3.3.5.1. habeee
Level - High, zlal~xle) SR 3.3.5.1.3
' Level & Sk 3.3.5.1.54
L e T ey
d. Condensate i [ (5 SR 3.3.5.1.1 2 [«d) ol-anches
Storage Tank SR 3.3.5.1.2
Level - Low ziE)éer 4R 3.3.5.1.3%
SR 3.3.5.1.54 |
i
€. Suppression Pool 1,2,3 &) b SR 3.3.5.1.1 £ [58) ominches
water Level — Hign sk  3.3.5.1.2
44 3.3.5.1.%
Sk 3.3.5.1.%¢
h—Bedirinbh
£, INPCSF Pump 1,2,3, (1 £ Sh—3.3.5+14 2 [ J-peig Kpiew’
Discharge SR 3.3.5.1.2
Pressure — High :(_0_27-,422 48R 3.3.5.1.%
e SR 3.3.5.1.54
L
g. [HPCEF System L m E B3 de5eded 2 [ ] Liters/min
Flow Rate - Low SR 3.3.5.1.2  opwend s )-gpm
‘Bypased] gi8)-ia) §5R 3.3.5.1.3
SR 3.3.5.1.56
[ S 3
h. MECT Pump Suction 1,23 9 £ SR 3.3.5.1.2 & 1) ky/ew
Pressure ~ Low ' sk 3.3.5.1.3 *
R 3.3.5.1.4
ik, Manual 1nitistion 1,2.5, (13 (=3 SR 3.3.5.1.64 W2
plal-g(a)

(continued)

(a) When associated subsystem(s) are required to be OPERABLE.
(b) Also required to initiate the associated [1S required functions]

() When HPCS is reauired to be OPERABLE by (CD 3.5.2, “ECCS - Shutdown, ™ and condensate storage tank water
level is not within the limits of SR 3.5.2.%.
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ECCS Instrumentation
' 3.3'5.1

BASES ( APPLICABLL SAFETY ANALYSIS, LCO, and APPLICABILITY Continued )

Exceesively high suppression pool water could resilt in the
loads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessc¢l pressure through
the 5/RVs. Therefore, signale indicating “lioh suppression
pool water level are used to transfer the ciction socurce of
HPC&F from the CST to the suppression pool to eliminate the
possibility of HPCSF continuing to provide additional water
from a8 source cutside containment. To prevent losing
suction to the pump, the suction valves are interlocked so
that the suppreseion pool suction valve must be open before
the CST suction valve automatically closes. This Function
is implicitly assumed in the accident and transient analysee
{whil, take credit for HPCSF) since the analyses assume that
the Hr( 8F suction source is the suppressicn pool.

Suppression Pool Water Level - High signals are initiated

from ewe four level transmitters. —Fhe-iegie-i+8-arranged

sueh—thaet-either tranemitteroignale—end secociated trip
wart—ean-A high lufpt‘llum pool level signal from any two
of the four transmitters will cause the suppression pool
suction valve to open and the CST suction valve to close.
The Rllowsble Value for the Suppression Pool Water
Level -~ High Function is chosen to ensure that HPCSF will be
aligned for suction from the suppression pool before the
water level reaches the point at which suppression pool
design loads would be exceeded.

Two gignals (two-out-of-four) ehannele—ef from the
Suppression Pool Water Level —High Function are only
regquired to be OPERABLE in MODES 1, 2, and 3 when HPCE¥ is
required to be OPERABLE to ensure that no single instrument
failure can preclude HPCSF swap to suppression pool source.
In MODES 4 and 5, the Function is not reguired to be
OPERABLE eince the reactor is depressurized and vessel
blowdown, which could cause the design values of the
containment to be exceeded, cannot occur. Refer to

LCO 3.5.1 for HPC&F Applicability Bases.

The minimum flow instruments are provided tc protect the
HPC&F pump from overheating when the pump is operating and
the associated injection valve is not fully open. The
minimum flow line valve is opened when low flow and high
pump discharge pressure are gensed, and the valve is
automatically rlosed when the flow rate is adeguate to
protect the pump or the discharge pressure is low
(indicating the HPC&F pump is not operating). The HPCSPF
System Flow Rate — Low and HPCSF Pump Discharge
Pressure — High Functions are assumed to be OPERABLE and
capable of closing the minimum flow valve to ensure that the
ECCS flow assumed during the transients and accidents
analyzed in References 1, 2, and 3 are met. The core
coocling function of the ECCS, along with the scram action of

(continued)
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B 3.3.5.1

the RPS, ensures that the fuel peak cladding temperature
remaing below the limits of 10 CFR 50.46.

One flow transmitter and one pressure transmitter ie are
uded to detect the HPCF-HPGS System's flow rate and
“ischarge pressure. The logic is arranged such that low
.iow concurrent with high discharge pressure-—the
tranemetter causes the minimum flow valve to open,—previded

ehe—aﬂgs—,unpfd*ogh.ego—pfoo&geeT—ooqood—by—onoohor

eperatingy. The logic will close the minimum flow valve when
the setpointe are-enece the elosure setpoint—e exceeded.
{The valve will also close upon HPCF-HPGS pump discharge
pressure decreasing below the setpoint.)

The HPCF-HPE66& System Flow Rate ~Low and HPCF-HPGS Pump
Discharge Pressure—High Allowable Value is high enough to
ensure that pump flow rate is sufficient to protect the
pump,; yet low enough to ensure that the closure of the
minimum flow valve is initiated to allow full flow into the
core. The HPCP-HPEE Pump Discharge Pressure —~High Allowable
Value is set high enough to ensure that the valve will not
be open when the pump is not operating.

One channel for each HPCF system of each Fracticn is
reguired to be OPERABLE when the HPCF-RPGe 8 regvired to be
OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2 for RPCP-HPCE
Applicability Bases.

a.h HPCF Pump Suction Pressure —Low

The HPCF low suction pressure function ie provided to
protect the pump from damage due to cavitation. If the
suction pressure is less than the pump NPSH reguirement, the
pump start will be inhibited.

The suction pressure datas originates in & pressure
transmitter and is transmitted to the SLUs via the EMS. The
SLU logic is arranged sc that Low suction pressure must
exiet for a specified amount of time before pump start will
be inhibited to prevent spurious inhibits due to suction
pressure transients. The HPCF low suction pressure signal is
automatically reset (i.e. no manual reeet needed to remove
the pump start inhibit when suction pressure recovers). The
HPCF Suction Pressure — Low Function is assumed to be
OPERABLE and will not cause a spuricus pump start inhibit
cfuring the traneients and accidents analyzed in

References 1, 2, and 3 are met.

The HPCF Suction Pressure~Low Allowable Value are selected
to assure thatthere is sufficient NPSH for the pump and
prevent spurious start inhibits due to normal fluctuations
in suction pressure.

One channel for each HPCF system is reguired to be OPERABLE
when the HPCF is reguired to ke OPERABLE. Refer to
LCO 3.5.1 and LCO 3.5.2 for HPCF Applicability Bases.

(cont inued)
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, ECCS Instrumentation
. . B 3.5.5.1

BASES ( APPLICAELE SAFETY ANALYSIS, LCO, and APPLICABILITY Continued )

3 il 1 Initiat

The Manual Initiation push button channe) introduces a

signal into the HPCSF logic to provide manual initiation
capability and is redundant to the automatic protective
instrumentation. There is one push button for ehe .iyﬁ ﬁ
the M mm to

the HPC&F Systems msmmm
m:tbcrotzm w'g.et

| perform the manual unmm.

The Manual Initiatic. Function ie not assumed in any
accident or transient analyeis in the ABWR

However, the Function is retained for overall redund.ncy aad
diversity of the HPC6F function 48 required by .he NRC in
the plant licensing basis.

There is nc Allowable Value for this Function siace the
channel is mechanically actuated based solely on the
pesition of the push button. One channel of the Manual
Initiation Function is only required to be OPERABLE when the
HPCSF System is required to be OPERABLE. Refer to LCO 3.5.1
and (" 3.5.2 for HPCSF Applicability Bases.

Automat i epre izati

4.a;5va. Reactor Vesee

Low RPV water level indicates that the capability to cool
; the fuel may be threatened. Should RPV water level decrease
too far, fuel damageé could result. Therefore, ADS receives

{continuved)

BURIS-6T6 B 3.3-136 Reve —Or—05/28/63
ABWR ST8 B 3.3-135.1 04/02/93



BASES ( ACTIONS Continued )
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*ﬂ‘ﬂ eaée~eta%e»4knhiﬁe»ehaﬂne+~fn~o++—e~eﬂeov
F.l, F.2; 8.1 and C.2-Briy—dvdviy—ansd—Hriv?

These Raguired Actions areHeguired-hetionH+1 18 intended
to ensure that appropriate actions are taken if multiple,
inoperable, untripped instrument channels for-withis the
game Function results in a complete loss of automatic
transfer of the suction from the condensate storage tank to
suppression pool for the HPCF and RCIC.-eomponent initiation
capabiiity-dor the HPGCE Syetom« Automatic transfer
sompoRnent—+hrtiation capability ie considered to be lost if
tre Required Actions applicable to Punctions 2.d, 2.e, 3.4
or J.e are not met within the allowable Completion Time.
il 3 f B FuReb aan 3,8 Shathet s e bwis Fuhetion 2ee er
SRGARE LS - Gre T Repereble —and-uentrippedy— In this situation
(logs of automatic suction ewap)r—the J4-heur-aliowanee-of

(Lontxnued)
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ECCS Instrumentation
B 3.3.5.1

BAQES ( ACTIONS Continued )

BiCs-byatem the associated features must be declared
inoperable within 1 hour after discovery of loes of transfer
HPGS—tmitiation capability. As noted, the Required Action
is only applicable if the HPCF or RCIC-##C6 pump suction is
not aligned to the suppression pool, eince, if aligned, the
Required ActionFumetien is already performed.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. Thie
Completion Time aleo allows for an exception to the normal
"time zero"” for beginning the allowed outage time "clock."

| For Required Actions F.l and G.1-H+3, the Completion Time
enty-begine upon discovery that the automatic transfer
capability is deemed inoperable. HPG6 Syetemcannot—be

FROPEFabie, uhtripped-—ehannel s +h the same Funetienr— The
1 hour Completion Time from discovery of loss of initiation j
capability is acceptable because it minimizes risk while !
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation gignale and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable [(Ref. 4)] to permit restoration of any
inoperable channel to OPERABLE statue. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time,

1 brdos rFEeO—Hetion Brevi-0F Lhe
suction source must be aligned to the suppression pool which
per—RHegquired-Aetron bHyiv : 4
a—teip-performe the intended function of the channel
(shifting the suction source to the suppression pool).
Performance of either of these two Required Actions will
allow operation to continue. If Regquired Action P.2 or 6.2
D.2.1 or Required Action D.2.2 is performed, measuree should
be taken to ensure that the HPCF or RCIC-HPGS System piping

remains filled with water. —~h4&o¢«a§o4yv—*4—§e—*o

(cortinued)
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BASES ( ACTIONS Continued )

BWR/e—-ABWR STS

Reguired Action H.1-¥+3 is intended to ensure that
appropriate actione are taken if multiple, inoperable,
untripped channels

result in automatic initiation capability bein lout for the
ADS. Automatic initiation capability is | ’
lost if the wtm Actions applicable to mm 4.8 or
4.b are not met within the allowable Completicn Time.—lest

In this situation (loss of automatic initiation capability),

o B 13 Wi £ R e
hetronFri—to-not-appropriste,—and—eii the associated ADS
valves must be declared inoperable within 1 hour after
discovery of loss of ADS initiation capability in both trip
systems.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Compl.txon Time alec allows for an exception to the normal
"time zero" for beginning the allowed ocutage time "clock."
For-Reguired hetion—F+iy-The Completion Time only begins
upon discovery that the 2PS cannct be automatically
initiated due to inoperable, untripped channels-within
i rar-HbE ¥ : 3 :
paragraph-abeve. The 1 hour Completion Time from discovery
of loee of initiation capability ie acceptable because it
minimizes risk while allowing time for restoration-esr
treppiang of channels.

Because of the diversity of sensors available to provide
initiation signale and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable f{(Ref. 4)] to permit restoration of any
inoperable channel to OPERABLE status—f-beth -HPEt—and-REIE

R S v b 2 S Sasas ¥ x B -or #4 ced - o v 4 - - ' ',
e Raes from Se housre o b days; the ltime gerel-for
: ; I i F sel L .I' : e
P ROBOrAabL e SRt pped SRanels 1 L he S ROPperabie SRERPes
bt gl FEBTered 1o OHERABLE SLat s wrthif S REe B owadrt e
¢ : ) I 3 ) " I

(continued)
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BASES ( ACTIONS Continued )

BWR/S-ABWR STS

’ . - - -
9"”°dl:°"‘r‘*'"1’7' 'm"*'°‘i?""" 1-2-‘ ‘:"*"’ he
f9f—eho—&9opof.b&44e17—f.oeo9o—c’,.b&*iey—bf—.ooo-nod.e.—.

Gf*?~+Qv’vr—‘?—*ﬂ—GhG—0i..—“h?!.—’%’.fﬂ,—ﬁh.—ﬁﬁ."’.b*.

d-d angd 3.2
Condition I occurs when any one of the four SLUs within
Divieions I, 1I, or 111 becomes -able. This condition,

because of the 2-out-of-2 confirmat ©of one redundant pair
of SLUs before an output initiation 1l'£;rn&ttod¢ results in
the supporting featuree of the failed

unavailable. However, the associated operahle SLU channel
can be made available by placing the failed channel in "ECCS
channel out of service" bypase. The operable channel,
although more susceptible to spurious trip, will operate
normally in & l-cut-of-1 mode until the failed channel is
repaired. The ECCS bypaes feature ie normally automatic and
is implemented by self tests that monitor the inoperable
status of the SLU and also provides an alarm output to the
cperator.

A Completion Time of one hour for placing the inoperable SLU
channel in bypass assumes that the operatcor must use the
manual backup to the automatic bypase. The time reriod is
sufficient for the operator to perform the action.

The Completion Time for repair of the incperacle channel
provides sufficient time to diagnose and eifect repairs.
Since plant protection is maintained by redundant and
independent ECCS channeles, there is no significant
contribution to plant risk with an inoperable SLU for the
allowed completicn time.

dad

This condition represents the case where the two redundant
SLUs supporting the same actuated eguipment becomes
inoperable. Since only one may be placed in bypass the
supported features supported by the SLUs must be declared
inoperable.

The Completion time is sufficient for the operator to
perform the action and is. there is no significant
contritution to plant risk for this time period since plant
protection ie maintained by redundant and independent ECCS
channels.

K.l
With any Reguired Action and associated Completion Time not
met, the associated feature({s) may be incapable of

(cUntznued)
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