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3.7 PLANT SYSTEMS

3.7.2 Reactor Coohing Water (RCW) System a

System

leo 3.7.)

RCW/RSW System
3.1.2

Reactor Service Water (RSW)

Division A, B and C RCW And RSW subsystems shall be

o e

Lco 3.7.2
OPERABLAE.
APPLICABILITY: MODES 1, 2) and 3. /
ACTIONS f RE—
CONDITION EQUIRED ACTIOMN

/

RS-

COMPLETION TIME

A. One subsystem
inoperable.

A.l Restore

\

4

1. Enter applicable
Conditions and
Required Actions
of LCO 3.8.1,
"AC Sources-—
Operating," for
diesel generator

ired Actions
0 3.4.9,

[RHR shutdown
cooling]\made
inoperable by
[RCW or RSW].

subsystem to
OPERABLE status. \\

7 days
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RCW/RSW System

\ 3.7.2
\\
\‘.
B. Required Action and \ | B.1 Be in MODE 3. 12 hours
associated Completion’
Time of Condition A \\ AND
not met. !
{:2 Be in MODE 4. 36 hours
SURVEILLANCE REQUIREMENTS \\\\
SURVEILLAN FREQUENCY
SR 3.7.2.1 Verify the water leval [in gach RSW pump 24 hours
well of the intake styucture] is 2 [ ] m
( ft) [mean sea level).
SR 3.7.2.2  ~ecemememeeee- NOTE---=fmdmem e e e
Isolation of flow to igdividual components
does not render RCW or/ RSW System
inoperable.
Verify each RCW and/RSW subsystem manual, 31 days
power operated, and automatic valve in the
flow path servicigg safety related systems
or components, that is not locked, sealed,
or otherwise secdred in positign is in the
correct positiop.
SR 3.7.2.3 Verify each/RCW/RSW subsystem actuates on 18 months
an actual/or simulated initiation| signal.

ABWR TS
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3.7 PLANT SYSTEMS

RCW/RSW System and UHS - Shutdown

-
3.7.2

3.7.}-.4”"& Reactor Building Cooling Hater Reactor Service
Water (RSW) System and Ultimate Heat SiAK (UHS) - Shutdown
LCO 3.7.34%  Two RCW/RSW divisions and UHS shall be OPERABLE. .
Z
APPLTCABILITY: MODE 4
MODE 5 except with the reactor cavity to drfer/separator
storage pool gate removed and water level ($7.0m (23 ft)
over the top of the reactor pressure vessel flange
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
—{continved)—C
A. One or more required A.l Enter applicable Immediately
RCW/RSW divisions Conditions and
inoperable. Required Actions of
L0 3.5.8: K
OR IF”/ Sources - Shutdown"®
for diesel
UHS inoperable. generator(s) made
inoperable by RCW/RSW
(: A. 2./ Enter applicable Immediately
Conditions and
Required Actions of
LCO 3.4.8, “"Residual
Heat Removal (RHR) -
MODE 4," or LCO
3.9.8, "RHR-Low Water
Level®, for RHR
shutdown cooling made
inoperable by ble
RCW/RSH. o
// | \n&
.
~{eontinued) €

O T e
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RCW/RSW System and UHS - Shutdown
3.7:.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
7«
SR 3.7.1.V.1 Verify the water level of each UHS 24 hours
[spray pond] is 2 [] ft.
P
SR 3.7.1.1.2 Verify the water level in each RSW pump 24 hours
well of the intake structure is > [ ] ft.
>
SR 3.7.6::)3 Verify the average water temperature of 24 hours
UHS is < 35C (95°F).
}‘“ﬁ
SR 3.7.0.0.4 --mommmmmmmommemee BT s ibamnrin g

Isolation of flow to individual components
does not render RCW/RSW System inoperable.

Verify each RCW/RSW division manual, power 31 days
operated, and automatic valve in the flow
path servicing safety related systems or
components, that is not locked, sealed, or
otherwise secured in position, is in the
correct position.

SR 3.7.@.5 Verify each RCW/RSW division actuates on an tlaf;:nths
actual or simulated initiation signal.

N

ABWR TS 3.7-2 PSR (LPS), 07/30/93 2:24pm



RCW/RSW System and - Refueling
3.7.+2 3

3.7 PLANT SYSTEMS
3.7.}f!)’Reactor Building Cooling Water (RCW) System and Reactor Service Water

% (RSW)_and Ultimate Heat Sink (UHS) - Refueling
v P nd
LCO 3.7.3.2%  One RCW/RSW division and UHS shall be OPERABLE.

- K
1

5 /with the reactor cavity to dryer/separator storage
te removed and water level > 7.0m (23 ft) over the

t f the reactor pressure vessel flange.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. No RCW/RSW division Al Enter applicable Immediately
OPERABLE. Conditions and

Required Actions of

OR __’____j.;n_zia.z. "AC
5o Sourcé-Refueling” for

UHS inoperable. the diesel generator
made inoperable by
RCW/RSW.
AND
(7 A. 2 Enter applicable Immediately
N Conditions and

Required Actions of
LCO 3.9.7, "RHR-High
Water Level", for
RHR-Shutdown Cooling
made inoperable by o

RCW/RSH. / N

~4

ABWR TS 3.7-1 PAR(LPS), 07/30/93 10:1lam



RCW/RSW System and - Refueling

3.7.+7 3
—ACTIONS—(continved)—<
SURVE ILLANCE REQUIREMENTS
SURVE ILLANCE FREQUENCY

~
SR 3.7.Q;;ll Verify the water level of each UHS [spray 24 hours
pond] is 2 [] ft.

Verify the water level in each RSW pump 24 hours
well of the intake structure is > [] ft.

——fcontinged) <

Verify the average water temperature of UHS | 24 hours
is < 35°C (95°F).

-------------- NOTE---=memmmmm e m e 31 days
Isolation of flow to individual components
does not render RCW/RSW System inoperable.
Verify RCW/RSW division manual, power
operated, and automatic valve in the flow
path servicing safety related systems or
components, that is not locked, sealed, or i
otherwise secured in position is in the [ s af{pfis fon

correct position. A(””’_,__—
Verify each RCW/RSW wbw‘éctuam on lefﬁths

an actual or simulated initiation signal

3.7-2 PER(LPS), 07/30/93 12:54pm




CRHA BWC EF System

3.7.\*{
3.7 PLANT SYSTEM
3.7.‘4 Control Room Habitability Area (CRM)@Enmmcy

Filtration (EF) WS N
YSTEM

¥
Lco 3.7.% Two B(~:=1j§; of the CRMA BwaC System shall be OPERABLE.
4

ivisSions EF

APPLICABILITY: MODES 1, 2, and 3,
During movement of irradiated fuel assemblies in the primary

or secondary containment,

During CORE ALTERATIONS,

During operations with a potential for draining the reactor
vessel (OPDRVs).

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
division Aivisiva
A. One EF x:gill Al Restore EF tf;tn to 7 days
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 12 hours
Associated Completion
Time of Condition A AND
not met in MODE 1, 2,
or 3. B.2 Be in MODE 4. 36 hours
(continued)

ABWR TS 3.7-1 P&R, 7/30/93



cm)ut EF System

.73 4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. Required Action and | --====-===== NOTE---==~mmmmmmm
associated Completion | LCO 3.0.3 is not applicable. ot
Time of Condition A | —--meeceememcmmmcecrecnccnnan J(U'S'O"‘
not met during et
movement of irradiated | C.1 Place OPERABLE EF e,-( Immediately
fuel assemblies in the in udc-km mode.
primary or secondary S+aAA&,\/
containment, during OR
CORE ALTERATIONS, or
during OPDRVs. C.2.1 Suspend movement of Immediately
irradiated fuel
assemblies in the
primary and secondary
containment.
AND
€C.2.2 Suspend CORE Immediately
ALTERATIONS.
AND
€.2.3 Initiate action to Immediately
suspend OPDRVs.
divisions
D. Two EF friems 0.1  Enter LCO 3.0.3. Inmediately
inoperable in MODE 1,
2, or 3.
(continued)

ABWR TS 3.7-2 P&R, 7/30/93



ACTIONS (continued)

CRHA B EF System

3.7.34

movement of irradiated | ---------cccccmccsmmoccosanes
fuel assemblies in the

primary or secondary E.l Suspend movement of
containment, during frradiated fuel
CORE ALTERATIONS, or assemblies in the
during OPDRVs. primary and secondary
containment.
AND
£.2 Suspend CORE
ALTERATIONS.
AND

£.3 Initiate action to
suspend OPDRVs.

SURVEILLANCE REQUIREMENTS
SURVETLLANCE

CONDITION REQUIRED ACTION COMPLETION TIME
&,Visu:ms
AR L T T o PO—— W
inoperable during LCO 3.0.3 is not applicable.

Immediately

Immediately

Immediately

PP CTTNMMT 1) IO ST DR SO

FREQUENCY

4 divisien
SR 3.7.3.1  Operate each EF t:d‘; for > 10 continuous
hours with the heaters operating.

31 days

I.‘
SR 3.7.5.2  Perform required EF filter testiij in
accordance with the Ventilation Filter

Testing Program (VFTP).

In accordance
with the VFTP

a’ JYisren

\'
SR 3.7.3.3  Verify each EF{::‘i;'actuatos on an actual
or simulated Tnitiation signal.

18 months

3.7-3

PRR, 7/30/93



CRHA R EF Sys;o; :

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
y division
SR 3.7.3.4  Verify each EF trééa can maintain 18 months
a positive pressure of 2'13.17 to on a
12 68 k (.125 to .5 inches) water STAGGERED
gauge ve to adjacent buildings TEST BASIS
duri tho isolation aodo.gf operation
at a flowrate of < [, 1 w/h ([,] cfm).

360

3.7-4

31
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3.7 PLANT SYSTEM
3.7.% Control Room Habitability Area (CRHA)
(CRAL)

CRHA
Contrel Room AC System
1.INS

ﬁk" Conditioning ((AC)

System~
5 .
LCo 3.7.% Two (CRACwwbeystms )shall be OPERABLE.
divisions of +he CRHA AL System
APPLICABILITY: MODES 1, 2, and 3,
During movement of irradiated fuel assemblies in the primary
or secondary containment,
During CORE ALTERATIONS,
During operations with a potential for draining the reactor
vessel (OPORVs).
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
CRAA AC Aivisien CRAA AC
£ r Aivisisa
A. One [RAC=vobsysiam Al Restore CRAC 30 days
inoperable. subsystem-to OPERABLE
status.
B. Required Action and B.1 Be in MODE 3. 12 hours
Associated Completion
Time of Condition A AND
not met in MODE 1, 2,
or 3. B.2 Be in MODE 4. 36 hours
{continued)
ABWR TS 3.7-1 P&R, 7/30/93



ACTIONS (continued)

CRHA
Controt-—HReem AC System
.78

CONDITION REQUIRED ACTION COMPLETION TIME
C. Required Action and | ~=========== NOTE---=eemwmmenn
?SSOC1:tEd g?mgletxon LCO 3.0.3 is not applicable.
ime of Condition ————— e e o
not met during CAMWA AC divisien
movement of irradiated | C.1 Place OPERABLE CRAC Immediately
fuel assemblies in the subsystem in operation.
primary or secondary
containment, during OR
CORE ALTERATIONS, or
during OPORVs. €.2.1 Suspend movement of Immediately
irradiated fuel
assemblies in the
primary and secondary
containment.
AND
€.2.2 Suspend CORE Immediately
ALTERATIONS.
AND
€.2.3 Initiate action to Immediately
suspend OPDRVs.
CRAA AL
/ divisionl
D. Two ERAE—subsystens 0.1 Enter LCO 3.0.3. Immediately
inoperable in MODE 1,
2, or 3.
(continued)

ABWR TS
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CRHA
control-Reem AC System

ACTIONS (continued)

3.745

CONDITION REQUIRED ACTION COMPLETION TIME
CRHA AC
divisiend
E. Two CRAE-subsystems | ~--------"-< NOTE--=-===emeaee
inoperable during LCO 3.0.3 is not applicable.

movement of irradiated | ----===-=-ceccecmcmmmncnccoce
fuel assemblies in the

primary or secondary E.l Suspend movement of
containment, during irradiated fuel
CORE ALTERATIONS, or assemblies in the
during OPDRVs. primary and secondary
containment.
AND
£.2 Suspend CORE
ALTERATIONS.
AND

E.3 Initiate action to
suspend OPDRVs.

Immediately

Immediately

Immediately

M

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
< ,,CRHA AL Awision
SR 3.7.4.1 Verify each GRAG<subsystem has the 18 months
capability to remove the assumed heat
load.
S CRUA AC dwisien
SR 3.7.4.2  Verify each W actuates on an 18 months

actual or simulated initiation signal.

ABWR TS 3.7-3

P&R, 7/30/93




Main Condenser Offgas
3.

.7 PLANT SYSTEMS

§ Main Condenser Offgas ’b?\m
LcO

The gross gamma activity rate of the noble gasef measured at
[the offgas recombiner effluent] shall be < [360] mCi/second
[after decay of 30 minutes].

aPPLICABILITY:

MODE 1,
ES 2 and 3 with any [main steam 1
steam jet air ejector (SJAE)

e not isolated and]
operation.

ACTIONS

T

CONDITION REQUIRED ACTION COMPLETION TIME

A. Gross gamma activity
rate of the noble
gases not within
limit.

Resfore gross gamma 72 hours
ivity rate of the
oble gases to within

B. Required Action and A
associated Completion
Time not met.

olate all main 12 hours
stdam lines.

B.2 Isolate QJAE. 12 hours

B.3.1 Be in MODE 3. 12 hours

B.3.2 Be in MODE 4. 36 hours

ABWR TS 3.7-1 P&R, 7/30/93



Main Condensey’ Offgas
3.7.5

FREQUENCY

URVEILLANCE REQUIREMENTS
SURVETLLANCE
................... ..o/
Not required to be performed until 31 gays

after any [main steam line not isola
d] SJAE in operation.

N - —— -~ ——————

SR 3.7.

the gross gamma activity/rate of the | 31 days
ond [after
AND

Once within

4 hours after a
> 50% increase
in the nominal
steady state
fission gas
release after
factoring out
increases due
to changes in
THERMAL POWER
level

Veri
noble giges is < [380] mCi/s
decay of S0 minutes].

ABWR TS 3.7-2 P&R, 7/30/93




Main Turbine Bypass System
3.7.6
3.7 PLANT SYSTEMS
3.7.6 Main Turbine Bypass System

LCO 3.7.6 The Main Turbine Bypass System shall be OPERABLE.

OR

LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," limits for
an inoperable Main Turbine Bypass System, as specified in
the Core Operating Limits Report (COLR), are made
prp1icable.

L]

APPLICABILITY:  THERMAL POWER > 40% RTP.

ACTIONS _ .
CONDITION REQUIRED ACTION COMPLETION TIME
A. Requirements of the A.l Satisfy the 2 hours
LCO not met or Main requirements of the
Turbine Bypass System LCO or restore Main
inoperable. Turbine Bypass System

to OPERABLE status.

B. Required Action and B.1 Reduce THERMAL POWER | 4 hours
associated Completion to < 40% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY

SR 3.7.6.1 Verify one ch main 31 days
turbine by alve. .
y/4

—

y e . s
/crﬁn- ‘, sy Ua lve U’Onu‘} J'Jt'ﬁ (continued)

A /o"® (_\_—__/—
aun 15 5P roNimINly ol 3.7-1 PR, 7/30/93
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Main Turbine Bypass System
3.7.6

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

3.7:9.3 Perform a system functional test. 18 months

SR 3.7.6.3 Verify the TURBIWE BYPASS SYSTEM RESPONSE 18 months
TIME is within limits.

T ﬂ

ABWR TS 3.7-2 P&R, 7/30/93




Fuel Pool Water Level

3.7.7
3.7 PLANT SYSTEMS
3.7.7 Fuel Pool Water Level
Lco 3.7.7 The fuel pool water level shall be 2 7.01 m (23 ft) over the

top of irradiated fuel assemblies seated in the spent fuel
storage pool.

APPLICABILITY: During movement of irradiated fuel assemblies in the
associated fuel storage pooi.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel pool water level T NOTE---~-ememm
not within Timit. LCO 3.0.3 is not
applicable.

- ——————— -

Suspend movement of Immediately
‘rradiated fuel
assemblies in the
associated fuel
storage pool(s).

— e 4

SURVEILLANCE REQUIREMENTS

=ESESSS
SURVEILLANCE FREQUENCY
SR 3.7.7.1 Verify the fuel pool water level is 2 7 days

17.01 m (23 ft) over the top of irradiated
! fuel assemblies seated in the storage

‘racks.
\

|

ABWR TS 3.7-1 P&R, 7/30/93



8 3.7.1
——

.//’ J
B 3.7 PLANT SYSTEMS \—\De( Lc 4 \ . )
] e LT BN
B 3.7.1 Ultimate Heat Sink (UHS) L ‘

mm——

< . v/',/'
Qc?igc(d b-) 83.7. 1 b\Y
BASES Fie 43 lettev

BACKGROUND The UHS is designed to provide sufficient cooling water to
the ‘Reactor Service Water (RSW) System £o permit safe
shutdewn and cooldown of the unit and Ao maintain the unit
in a safe shutdown condition and, in Ahe event of an
accident, to provide sufficient coolAing water to the RSW
System to\safely dissipate the heat/ for that accident. The
RSW System\is described in the Basés for LCO 3.7.2, "Reactor
Cooling Watkr (RCW) System and Reactor Service Water (R3W)
System." [This section will destribe the UHS design which
is site speciKic.]

APPLICABLE The volume of each\water soyrce incorporated in a UHS

SAFETY ANALYSES complex is sized so\that syfficient water inventory is
available for all [RSW] SyStem post LOCA cooling
requirements for a 30\day/ period with no additional makeup
water source available\(Ref. 1).

The UHS, satisfies Crifekion 3 of the NRC Policy Statement.

LCO OPERABILITY of the UHS is based on a maximum water
temperature of 35°L (95°F). ther operability requirements
for the UHS are sjite specific.

AP _ICABILITY In MODES 1, 2/ and 3, the UHS is reQuired to be OPERABLE to
support OPERABILITY of the equipment ‘serviced by the UHS,
and is required to be OPERABLE in these MODES.

In MODES 4/and 5, the OPERABILITY requirements of the UHS is
determined by the systems they support.

(continued)

ABWR TS B 3.7-1 P&R, 08/02/93 1:26pm



BASES

B 3.7.1

ACTIONS

A.l

If one or more [UHS active components] are inoperable,
action must be taken to restore the inoperable [components)
to OPERABLE status within 12 hours.

The 12 hour Completion Time is reasonable, based on the low
probability of an accident occurring during the 12 hours
that a [UHS active component] is inoperable, the number of
available systems, and the time required to complete the
Required Action.

B.1 and B.2

If the [UHS active component(s)] cannot be restored to
OPERABLE status within the associated Completion Time, or
the UHS is determined inoperable for reasons other than
Condition A, the unit must be placed in a MODE in which the
LCO does not apply. To achieve this status, the unit must
be placed in at least MODE 3 within 12 hours and in MODE 4
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging un.. systems.

SURVEILLANCE
REQUIREMENTS

sR._3.7.1.1

This SR ensures adequate long term (30 days) cooling can be
maintained., With the [UHS dedicated water supply] below the
minimum level, the affected [RSW] subsystem must be declared
inoperable. The 24 hour Frequency is based on operating
experience related to irending of the parameter variations
during the applicable MODES.

SR_3.7.1.2

Verification of the UHS temperature ensures that the heat
removal capability of the [RSW] System is within the
assumptions of the DBA analysis. The 24 hour Frequency is
based on operating experience related to trending of the
parameter variations during the applicabie MODES.

(continued)

ABWR TS
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BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.7.1.3

Operating each [UHS active component not normally operating]
for > 15 minutes ensures that all [the active components]
are OPERABLE and that all assoc ‘ted controls are
functioning properly. The 31 4y Frequency is based on
operating experience, the known reliability of the [active
components], the redundancy available, and the Tow
probability of significant degradation of the [active
components] occurring between Surveillances.

S8 _3.7.1.4

This SR verifies that [each UHS active component not
normally operating) will automatically switch to the safety
or emergency position to provide cooling water exclusively
to the safety related equipment during an accident event.
This is demonstrated by use of an actual or simulated
initiation signal. The LOGIC SYSTEM FUNCTIONAL TEST in SR
3.3.5.1.6 overlaps this SR to provide complete testing of
the safety function.

Operating experience has shown that these compone: ts usually
pass the SR when performed on the 18 month Frequency.
Therefore, this Frequency is concluded to be acceptable from
a reliability standpoint.

REFERENCES

1. Regulatory Guide 1.27, Revision 2, January 1976.

(continued)
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RCW/RSW

~elere ,(L\:_ B 3.7.2

R e\
B 3.7 PLANT SYSTEMS o / 93 ‘e-H'&V 4or 837/

o) l‘b

B 3.7.2 [Reactor Buildipg Cooling Water (RCW)] System and [Reactor Service

Water (RSW) System]

BASES

\

==

BACKGROUND

The [RCW ang RSW] Systems together are designed to provide
cooling watéy for the removal of heat from equipment, such
as the diesel generators (DGs), resiglal heat removal (RHR)
heat exchangers, and room coolers for Emergency Core Cooling
System equi t, required for a sgfe reactor shutdown
following a Desjgn Basis Accident (DBA) or transient. The
combined RCW/RSW, System also proyioss cooling to unit
components, as reguired, during /normal operation, shutdown,
and reactor isolation modes. Ypon receipt of a loss of
offsite power or 16ss of coolgnt accident (LOCA) si?nal,
most but not all nohessentia) loads are automatically
isolated, sclected ngnessenfial equipment such as control
rod drive (CRD) pump Ril cgolers, instrument and service air
compressor coolers, reactgr water cleanup (RWCU) pump
coolers and reactor in al pump (RIP) MG set coolers and
the essential loads are jautomatically divided between
[RCW/RSW] Divisions A, B, and C. ATl nonessential equipment
can be manually isoiatéd \f required. Curing all plant
operating modes, all RCW/RSW divisions have at Teast one
pump operating and, therefoxe, if a LOCA occurs, the RCW/RSW
Systems will already be in ogeration.

The combined RCW/RSW System ingludes three separate
subsystems (A, B,/and C). Each\subsystem consists of the
ultimate heat sifk (UHS), and independent cooling water
header, an indegendent service water loop, and the
associated pumps, heat exchangers, piping, valves and
instrumentatioh. Each subsystem includes two RCW pumps, two
RSW pumps, and three RCW to RSW head exchangers. Each
subsystem is/sized to provide sufficlent cooling capacity to
support the/required safety related skstems in its
respective/division during safe shutdown of the unit
following /a 1oss-of-coolant accident (LQCA).

Cooling water is pumped from the UHS by the RSW pump(s) in
each suPsystem to the supply header serving the respective
RCW/RSW heat exchangers. After removing heal from the

ive RCW subsystem the water is pumped ‘back to the

In a separate closed loop, cooling water\is circulated

(sentinued)
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BASES

RCW/RSW
B 3.7.2

BACKGROUND
(continued)

by the pump(s) in each RCW subsystem through the essential
components to be cooled and back through the RCW/RSW heat
exchangers. Thus, the heat removed from the components by
the RCW is transferred to the RSW, and then ultimately
rejected to the UHS.

Subsystems A, B, and C supply cooling water to redundant
equipment required for a safe reactor shutdown. Additional
information on the design and operation of the RCW and RSW
systems along with the specific equipment for which the
combined RCW/RSW System supplies cooling water is provided
in SSAR, Chapter 9, Ref. 1). The combined three division
RCW/RSW System is designed to withstand a single active or
passive failure coincident with a loss-of-offsite power
without Tosing the capability to supply adequate cooling
water to equipment required for safe reactor shutdown.

Following a OBA or transient, the RCW/RSW System will
operate automatically with operator action. Manual
initiation of supported systems is, however, performed for
some cooling operations (e.g., shutdown cooling).

APPLICABLE
SAFETY ANALYSES

Sufficient water inventory is available for all [RCW/RSW]
System post LOCA cooling requirements for a 30 day period
with no additional makeup water source available. The
ability of the [RCW/RSW] System to support Tong term cooling
of the reactor containment is assumed in evaluations of the
equipment required for safe reactor shutdown presented in
the SSAR, Chapters [9] and [15] (Refs. 1 and 2,
respectively). These analyses include the evaluation of the

fong term primary containment response after a design basis
LOCA.

The ability of the [RCW/RSW] System to provide adequate
cooling to the identified safety equipment is an implicit
assumption for the safety analyses evaluated in References 1
and 2. The ability to provide onsite emergency AC power is
dependent on the ability of the [RCW/RSW] System to cool the
DGs. The Tong term cooling capability of the RHR, core
spray, and RHR service water pumps is also dependent on the
cooling provided by the [RCW/RSW] System. ‘

The [combined RCW/RSW] System, together with the UHS,
satisfy Criterion 3 of the NRC Policy Statement.

(continued)
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BASES

RCW/RSW
B 3.7.2

LCO

The [RCW/RSW] subsystems are independent of each other to
the degree that each has separate controls, power supplies,
and the operation of one does not depend on the other. In
the event of a DBA, one subsystem of [RCW/RSW] is required
to provide the minimum heat removal capability assumed in
the safety analysis for the system to which it supplies
cooling water. To ensure this requirement is met, three
subsystems of {RCH/RSH] must be OPERABLE. At least two
subsystems will operate, if the worst single active failure
occurs coincident with the loss of offsite power.

A subsystem is considered OPERABLE when both associated RCW
and associated RSW pumps are OPERABLE, all three RCW/RSW
heat exchangers are OPERABLE, the UHS is OPERABLE and the
associate piping, valves, instrumentation and controls
required to perform the safety-related functions are
OPERABLE.

The isolation of the [RCW/RSW] System to components or
systems may render these components or systems inoperable,
but does not affect the OPERABILITY of the [RCW/RSW] System.

APPLICABILITY

In MODES 1, 2, and 3, the RCW and RSW Systems are required
to be OPERABLE to support OPERABILITY of the equipment
serviced by the combined Systems. Therefore, the [RCW/RSW]
System are required to be OPERABLE in these MODES.

In MODES 4 and 5, the OPERABILITY requirements of the
[RCW/RSW] System are determined by the systems it supports.

ACTIONS

A.l

If one RCW pump and/or one RSW pump and/or one RCW/RSW heat
exchanger iu the same subsystem is inoperable (i.e., if less
than a minimum complement of one RCW pump, one RSW pump and
two RCW/RSW heat exchanger are OPERABLE in one subsystem,
action must be taken to restore inoperable component(s), and
thus the subsystem affected, to OPERABLE status within 30
days. In this condition sufficient redundant equipment is
still available to provide cooling water to the required
safety related components and sufficient heat r-moval

(continued)
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BASES

RCW/RSW
83.7.2

ACTIONS

A.l (continued)

capacity is still available to adequately cool safety
related Toads, even assuming the worst case single failure.
However, in the degraded mode of this condition, overall
reliability is reduced and a subsystem may not be capable of
removing heat from the respective RHR heat exchanger at a
rate consistent with design basis assumptions and modeling
in the analysis for long term containment cooling (depending
on other factors such actual UHS temperature).

With a minimum complement of one RCW pump, one RSW pump, and
two RCW/RSW heat exchangers, a subsystem is capable of
performing its safety related cooling function, consistent
with design basis assumptions, for all required modes with
the exception of containment cooling. However, beyond
design basis calculations performed to support PRA success
criteria (Ref. 3) demonstrate that successful operation of
only one of three RHR subsystems (in the suppression pool
cooling mode) is needed to prevent conditions inside the
containment from exceeding its ultimate capacity (see B
3.6.2.3). Thus, should a DBA occur while in this slightly
degraded Condition, even considering a coincident worst case
single failure, the combined RCW/RSW and RHR system would
retain the capability to ultimately protect containment
integrity.

The 30-day Completion Time is reasonable, based on the low
probability of an accident occurring during the 30 days that
a component is inoperable in one or more subsystems, the
number of available redundant subsystems, the substantial
cooling capability still remaining in a subsystem(s) in this
Condition, and the expected high subsystem availability
afforded by a system where most of the equipment, including
the minimum required for most functions, is normally
operating.

The Required Action is modified by a Note indicating that
the provisions of LCO 3.0.4 are not applicable. This is
acceptabie given the substantial degree of redundancy
provided by the RCW/RSW and supported systems and the
significant operational capability that still exists, in
this marginally degraded condition.

(continued)
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BASES

RCW/RSW
B 3.7.2

ACTIONS
(continued)

With one [RCW/RSW) subsystem inoperable for reasons other
than Condition A, the _RCW/RSW] subsystem must be restored
to OPERABLE status within 7 days. With the unit in this
condition, the remaining OPERABLE [RCW/RSW] subsystems are
adequate to perform the heat removal function. However, the
overall reliability is reduced because a sin?le failure in
one of the OPERABLE [RCW/RSW] subsystems could result in a
potentially significant reduction in the overall heat
removal capability.

The 7 day Completion Time is based on the redundant
[RCW/RSW] System capabilities afforded by the OPERABLE
subsystems, and the low probability of an accident occurring
during this time period.

Required Action B.1 is modified by two Notes indicating chat
the applicable Conditions of LCO 3.8.1, "AC Sources—
Operating,” LCO 3.4.7, "Residual Heat Removal (RHR) Shutdown
Cooling System—Hot Shutdown," be entered and Required
Actions taken if the inoperable [RCW/RSW] subsystem results
in an inoperable DG or RHR shutdown cooling, respectively.
This is in accordance with LCO 3.0.6 and ensures the proper
actions are taken for these components.

c.1

If one RCW pump and/or one RSW pump and/or one RCW/RSW heat
exchanger in the same subsystem is inoperable in each of two
separate subsystem, one RCW/RSW subsystem must be restored
to OPFRABLE status within 7 days. In this condition,
sufficient redundant equipment is still available to provide
cooling water to the required safety related components and
sufficient heat removal capacity is still available to
adequately cool safety related loads. However, a subsystem
may not be capable of removing heat from the respective RHR
heat exchanger at a rate consistent with design basis
assumptions and modeling in the analysis for long term
containment cooling. Nonetheless, with a minimum complement
of one RCW pump, one RSW pump, and two RCW/RSW heat
exchangers, a subsystem is still capable to performing its
safety related cooling function, consistent with design
basis assumptions, for all other modes. Furthermore, beyond
design basis calculations performed to support PRA success

(cont inued)
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BASES

RCW/RSW
B 3.7.2

ACTIONS

€.l

criteria (Ref. 3) demonstrate that only one of three RHR
subsystems (in the suppression pool cooling mode) is needed
to ultimately protect containment integrity (see B 3.6.2.3).
Therefore, continued operations for a limited time is
Justified. However, in the degraded mode of this Condition,
overall reliability and heat removal capability is reduced
from that of Condition A, and thus a more restrictive
Completion Time is imposed.

The 7 day Completion Time is reasonable, based on the low
probability of an accident occurring during the 7 days that
one or more redundant components are inoperable in each of
two subsystems, the number of available redundant
subsystems, the substantial cooling capability still
remaining in subsystems in this Condition, and the expected
high subsystem availability afforded by a system where most
of the equipment, including the minimum required for most
functions, is normally operating.

The Required Action is modified by a Note indicating that
the applicable Conditions of LCO 3.4.7, "Residual Heat
Removal (RHR) Shutdown Cooling - Hot Shutdown" be entered
and Required Actions taken if the inoperable RCW/RSW
subsystem results in an inoperable required RHR-Shutdown
Cooling subsystem. This is in accordance with LCO 3.0.6 and
ensures the proper actions are taken for these components.

D.1 and D.2

If the [RCW/RSW] subsystems cannot be restored to OPERABLE
status within the associated Completion Times of Conditions
A, B, or C, or two [RCW/RSW] subsystems are inoperable for
reasons other than Condition C, or all three RCW/RSW
subsystems are inoperable, the unit must be placed in a MODE
in which the LCO does not apply. To achieve this status,
the unit must be placed in at Teast MODE 3 within 12 hours
and in MODE 4 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

(continued)
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RCW/RSW
B 3.7.2

SURVETLLANCE
REQUIREMENTS

SR_3.7.2.1

This SR verifies the water level [in each RSW pump well of
the intake structure] to be sufficient for the proper
operation of the [RSW] pumps (net positive suction head and
pump vortexing are considered in determining this 1imit).
The 24 hour Frequency is based on operating experience
related to trending of the parameter variations during the
applicable MODES.

SR_3.7.2.2

Verifying the correct alignment for each manual, power
operated, and automatic valve in each [RCW/RSW] subsystem
flow path provides assurance that the proper flow paths will
exist for [RCW/RSW] operation. This SR does not apply to
valves that are locked, sealed, or otherwise secured in
position, since these valves were verified to be in the
correct position prior to locking, sealing, or securing. A
valve is also allowed to be in the nonaccident position, and
yet considered in the correct position, providea it can be
automatically realigned to its accident position within the
required time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of being mispositioned are in the
correct position. This SR does not apply to valves that
cannot be inadvertently misaligned, such as check valves.

This SR is modified by a Note indicating that isolation of
the [RCW/RSW] System to components or systems may render
those components or systems inoperable, but does not affect
the OPERABILITY of the [RCW/RSW] System. As such, when all
[RCW/RSW] pumps, valves, and piping are OPERABLE, but a
branch connection off the main header is isolated, the
[RCW/RSW] System is still OPERABLE.

The 31 day Frequency is based on engineering judgment, is

consistent with the procedural controls governing valve
operation, and ensures correct valve.positions.

SR_3.7.2.3

This SR verifies that the automatic isolation valves of the
[RSCW/RSW] System will automatically switch to the safety or

(continued)
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B 3.7

RCW/RSW
.2

SURVEILLANCE
REQUIREMENTS
(continued)

emergency position to provide cooling water exclusively to
the safety related equipment, and Timited nonsafety related
equipment, during an accident event. This is demonstrated
by the use of an actual or simulated initiation signal.
This SR also verifies the automatic start capability of the
RCW and RSW pumps that are in standby and automatic valuing
in each of the standby RCW/RSW heat exchangers [and
automatic start capability of required UHS active
components] in each subsystem.

Operating experience has shown that these components usually
pass the SR when performed at the 18 month Freguency.
Therefore, this Frequency is concluded to be acceptable from
a reliability standpoint.

REFERENCES

1. ABWR SSAR, Chapter [9].
2. ABWR SSAR, Chapter [15].
3. [later]
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RCW/RSW System and UNS-Shutdown
B 3.7.2

B 3.7 PLANT SYSTEMS

B 3.7.2 Reactor Building Cooling Water (RCW) System, Reactor Service Water
(RSW) System and Ultimate Heat Sink (UHS) - Shutdown

SAFETY ANALYSES

BASES

BACKGROUND A description of the RCW and RSW Systems and the UHS are
provided in the Bases for LCO 3.7.1, “"Reactor Building
Cooling Water (RCW) System, Reactor Service Water (RSW)
System and Ultimate Heat Sink (UHS) - Operating.”

APPLICABLE The volume of water incorporated im the UHS is sized so that

sufficient water inventory is available for all RCW/RSW
System post LOCA cooling requirements for a 30 day period
with no additional makeup water source available (Ref. 1).
The 1bility of the RCW/RSW System to support long term
cooling of the reactor or containment is assumed in
evaluations of the equipment required for safe reactor
shutdown presented in the SSAR, Sections 9.2.11,
6.2.1.1.3.3.1.4, and Chapter 15, (Refs 2, 3, and 4,
respectively). The long term cooling analyses following a
design basis LOCA demonstrates that only one division of the
RCW/RSW System is required, post LOCA, to support long term
cooling of the reactor or containment. To provide
redundancy, a minimum of two RCW/RSW divisions are required
to be OPERABLE in MODES 4 and 5 except with the reactor
cavity to dryer/separator storage pool gate removed and
water level 2 7.0 m (23 ft) over the top of the reactor
pressure vessel flange.

The combined RCW/RSW System, together with the UHS, satisfy
Criterion 3 of the NRC Policy Statement.

LCO

Two divisions of the RCW/RSW System and the UHS are required
to be OPERABLE to ensure the effective operation of the RHR
System in removing heat from the reactor, and the effective
operation of other safety related equipment during a DBA or
transient. chuir!n? two division to be OPERABLE ensures
that one division will be available to provide adequate
capability to meet cooling requirements of the equipment
required for safe shutdown in the event of a single failure.
Operability of the UHS and the RCW/RSW System is defined in
the Basis for LCO 3.7.1.

(cont inued)
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RCW/RSW System and UHS-Shutdown
B 31.7.2

APPLICABILITY

In MODES 4 and 5, except with the reactor cavity to
dryer/separator storage pool gate removed and water level

> 7.0 m (23 ft) over the top of the reactor pressure vessel
flange, two divisions of the RCW/RSW System and the UHS are
recuired to be OPERABLF to support OPERARILITY of the
equipment serviced by the RCW/RSW System and UHS, and are
required to be OPERABLE in these MODES.

In MODES 1, 2, and 3, the OPERABILITY requirements of the
RCW/RSW System and UHS are specified inm LCO 3.7.1.

In MODE 5 with the reactor cavity to dryer/separator storage
pool gate removed and water level > 7.0 m (23 ft) over the
top of the reactor pressure vessel flange, the OPERABILITY
requirements of the RCW/RSW System and UHS are specified in
LCO 3.7.3, "RCM/RSW System and UHS - Refueling.®

ACTIONS

A.l

If one or more required RCW/RSW division(s) or the UHS is
inoperable, then immediately, those required feature(s)
supported by the inoperable RCW/RSW division(s) or the UHS
must be declared inoperable (i.e., Emergency Diesel
Generator, RHR heat exchanger) and the applicable Conditions
and Required Actions of the appropriate LCOs for the
inoperable required feature(s) must be entered. For the
applicable shutdown MODES, an inoperable RCW/RSW divisien or
UHS requires entering the Conditions of LCO 3.8.2, AC
Sources-Shutdown,® for a diesel generator made inoperable
and either LCO 3.4.8, "Residual Heat Removal (RHR) Shutdown
Cooling System-Cold Shutdown,® or LCO 3.9.8, *Residual Heat
Removal (RHR) Low Water Level® for RHR shutdown cooling made
inoperable. This is in accordance with LCO 3.0.6 and
ensures the proper actions are taken for these components.

SURVEILLANCE
REQUIREMENTS

SR_3.7.2.1

This SR ensures adequate long term (30 days) cooling can be
maintained. With the UHS water source below the minimum
level, the affected RCW/RSW division must be declared
inoperable. The 24 hour Frequency is based on operating

(continued)
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RCW/RSW System and UHS-Shutdown
B 3.7.2

BASES

SURVEILLANCE SR 3.7.2.2
REQUIREMENTS
(continued) experience relate to trending of the parameter variations

during the applicable MODES. This SR verifies the water
level in 2ach RSW pump well of the intake structure to be
sufficient for the proper operation of the RSW pumps (net
positive suction head and pump vortexing are considered in
determining this 1imit). The 24 hour Frequency is based on
operating experience related to trending of the parameter
variations during the applicable MODES.

SR _3.7.2.3

Verification of the UHS temperature ensures that the heat
removal capability of the RCW/RSW System is within the
assumptions of the DBA analysis. The 24 hour Frequency is
based on operating experience related to trending of the
parameter variations during the applicable MODES.

SR3.7.2.4

Verifying the correct alignment for each manual, power
operated, and automatic valve in each RCW/RSW division flow
path provides assurance that the proper flow paths will
exist for RCW/RSW operation. This SR does not apply to
valves that are locked, sealed, or otherwise secured in
position, since these valves were verified to be in the
correct position prior to locking, sealing, or securing. A
valve is alsc allowed to be in the nonaccident position and
yet considered in the correct position, provided it can be
automatically realigned to its accident position. This SR
does not require any testing or valve manipulation; rather,
it involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves.

This SR s modified by a Note indicating that isolation of
the RCW/RSW System to components or systems may render those
components or systems inoperable, but does not affect the
OPERABILITY of the RCW/RSW System. As such, when all
RCW/RSW pumps, valves, and piping are OPERABLE, but a branch
connection off the main header is isolated, the RCM/RSW
System is sti11 OPERABLE.

(continued)
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RCW/RSW System and UHS-Shutdown
B 3.7.2

SURVE ILLANCE
REQUIREMENTS

SR 3.7.2.4 (continued)

The 31 day Frequency is based on engineering judgement, is
consistent with the procedural controls governing valve
operation, and ensure correct valve positions.

SR 3.7.2.%

This SR verifies that the automatic isolation valves of the
RCW/RSW System will automatically switch to the safety or
emergency position to provide cooling water exclusively to
the safety related equipment, and Timited non-safety related
equipment, during an accident event. This is demonstrated
by use of an actual or simulated initiation signal. This SR
also verifies the automatic start capability of the RCW/RSW
pumps that are in standby and automatic valving in each of
the standby RCW/RSW heat exchangers in each division. The
LOGIC SYSTEM FUNCTIONAL TEST im SR 3.3.5.1.4 overlaps this
SR to provide complete testing of the safety fuaction.

Operating experience has shown that these components usually
pass the SR when performed on the 18 month Frequency.
Therefore, this Frequency is concluded to be acceptable from
a reliability standpoint.

REFERENCES

ABWR TS

1. Regulatory Guide 1.27, Revision 2, January 1976.
ABWR SSAR, Sections 9.2.11 and 9.2.15.

ABWR SSAR, Section 6.2.1.1.3.3.1.4.

ABWR SSAR, Chapter 15.
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RCW/RSW System and UHS-Refueling
B 3.7.3

B 3.7 PLANT SYSTEMS

B 3.7.3 Reactor Building Cooling Water (RCW) System, Reactor Service Water
(RSW) Sysiem and Ultimate Heat Sink (UHS) - Refueling

BASES

— e e e e e

BACKGROUND

A description of the RCW and RSW Systems and the UKHS are
provided in the Bases for LCO 3.7.1, "Reactor Building
Cooling Water (RCW) System, Reactor Service Water (RSW)
System and Ultimate Heat Sink (UHS) - Operating.® In MODE §
with the reactor vessel water level 2 7.0 m (23 ft) over the
vessel flange the unit components to which the RCW/RSW
System is required to supply cooling water is greatiy
reduced from normal operation. For example, LCO 3.8.2, "AC
Sources-Shutdown® and LCO 3.9.7, "RHR-High Wa'er Level*
require one DG and one RHR subsystem to be OPLRABLE,
respectively, and LCO 3.5.2, "ECCS-Shutdown® does not
require any ECCS components to be OPERABLE for this
condition.

APPLICABLE
SAFETY ANALYSES

The volume of water incorporated in the UHS is sized so that
sufficient water inventory is available for all RCW/RSW
System post LOCA cooling requirements for a 30 day period
with no additional makeup water source available (Ref. 1).
The ability of the RCW/RSW System to support long term
cooling of the reactor or containment is assumed in
evaluations of the equipment required for safe reactor
shutdown presented in the SSAR, Sections 2.2.11,
6.2.1.1.3.3.1.4, and Chapter 15, (Refs. 2, 3, and 4,
respectively). With the unit in MODE 5 and with the reactor
cavity to dryer/separator storage gate removed and water
level 2 7.0 m (23 ft) over the top of the reactor pressure
vessel flange, the volume of water in the reactor vessel
provides a heat sink for decay heat removal. However, to
provide redundancy, a minimum of one RCW/RSW division is
required to be OPERABLE.

The combined RCW/RSW System, together with the UHS,
satisfies Criterion 3 of the NRC Policy Statement.

(continued)
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RCW/RSW System and UHS-Refueling
B3.7.3

LCo

One division of the RCW/RSW System and the UHS are required
to be OPERABLE to ensure the effective operation of the RHR
System in removing heat from the reactor. LCO 3.9.7, "RHR-
High Water Level® requires that one RHR subsystem be
OPERABLL in operation in MODE 5 with the water level 2 7.0 m
(23 ft) above the RPV flange. Only one subsystem is
required because the volume of water above the RPY flange
provides backup decay heat removal capability. Operability
of the UHS and the RCW/RSW System is def ...d in the Basis
for LCO 3.7.1.

APPLICABILITY

In MODE § with the reactor cavity to dryer/separator storage
pool gate removed and water level > 7.0 m (23 ft) over the
top of the reactor pressure vessel flinge, one division of
the RCW/RSW System and the UHS are required to be OPERABLE
to support OPERABILITY of the equipment serviced by the
Rg?/R5302’5t.. and UHS, and are required to be OPERABLE in
this .

In MODES 1, 2, and 3, the OPERABILITY requirements of the
RCW/RSW System and UHS are specified in LCO 3.7.1.

In MODES 4 and 5, except with the reactor cavity to
dryer/separator storage pool gate removed and water level

> 7.0 m (23 ft) over the top of the reactor pressure vessel
flange, the OPERABILITY requirements of the RCW/RSW System
ang UH: are specified in LCO 3.7.2, "RCW/RSW System and UHS
- Shutdown.*

ACTIONS

Al

If no RCW/RSW division is operable or the UHS is inoperable,
then, immediately, those required feature(s) supported by
the inoperable required RCW/RSW division or UHS must be
declared inoperable (i.e., Emergency Diesel Generator, RHR
heat exchanger) and the applicable Conditions and Required
Actions of the appropriate LCOs for the inoperable required
feature(s) must be entered. An inoperable RCW/RSW division
or UHS requires entering the Conditions of LCO 3.8.2, "AC
Sources-Shutdown,® for a diesel generator made inoperable
and LCO 3.9.7, "Residual Heat Removal (RHR)-High Water

(continued)
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BASES

RCW/RSW System and UHS-Refueling
B3.7.3

ACTIONS

A.l (continued)

Level® for RHR shutdown cooling made inoperable. This is in
accordance with LCO 3.0.6 and ensures the proper actions are
taken for these components.

SURVE ILLANCE
REQUIREMENTS

SR_3.7.3.1

This SR ensures adequate long term (30 days) cooling can be
maintained. With the UHS water source below the minimum
level, the affected RCW/RSW division must be declared
inoperable. The 24 hour Frequency fis based on operating
experience related to trending of the parameter varfations
during the applicable MODES.

SR _3.7.3.2

This SR verifies the water level in each RSW pump well of
the intake structure to be sufficient for the proper
operation of the RSW pumps (net positive suction head and
pump vortexing are considered in determining this limit).
The 24 hour Frequency is based on operating experience
related to trending of the parameter variations during the
applicable MODES.

SR _3.7.3.3

Yerification of the UHS temperature ensure that the heat
removal capability of the RCW/RSW System is within the
assumptions of the DBA amalysis. The 24 hour Frequency is
based on operating experience related to trending of the
parameter variations during the applicable MODES.

SR_3.7.3.4

Verifying the correct alignment for each manual, power
operated, and automatic valve in each RCW/RSW division flow
path provides assurance that the proper flow paths will
exist for RCW/RSW operation. This SR does not apply to
valves that are locked, sealed, or ctherwise secured in
position, since these valves were verified to be in the

{continued)
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RCW/RSW System and UHS-Refueling
B 3.7.3

correct position prior to locking, sealing, or securing. A
valve is also allowed to be in the nonaccident position and
yet considered in the correct position, provided it can be
automatically realigned to its accident position. This SR
does not require any testing or valve manipulation; rather,
it involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
{nadvertently misaligned, such as check valves.

This SR 1s modified by a Note indicating thil isclation of
the RCW/RSW System to components or systems may render those
components or systems inoperable, but does not affect the
OPERABILITY of the RCW/RSW System. As such, when all
RCW/RSW pumps, valves, and piping are OPERABLE, but a branch
connection off the main header is isolated, the RCW/RSW
System 1s sti1] OPERABLE.

The 31 day Frequency is based on engineering judgement, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.3.%

This SR verifies that the automatic isolation valves of the
RCW/RSW System will automatically switch to the safety or
emergency position to provide cooling water exclusively to
the safety related equipment, and limited non-safety related
equipment, during an accident event. This is demonstrated
by use of an actual or simulated initiation si nal. This SR
also verifies the automatic start capability of the RCW/RSW
pumps that are in standby and automatic valving in each of
the standby RCW/RSW heat exchangers in each division. The
LOGIC SYSTEM FUNCTIOMAL TEST in SR 3.3.5.1.4 overlaps this
SR to provide complete testing of the safety function.

Operating experience has shown that these components usually
pass the SR when performed on the 18 month Frequency.
Therefore, this Frequency is concluded to be acceptable from
a reliability standpoint.

(continued)
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RCW/RSW System and UHS-Refueling
B3.7.3

BASES

e
.

REFERENCES Regulatory Guide 1.27, Revision 2, January 1976.
ABWR SSAR, Sections 9.2.11 and 9.2.15.

ABWR SSAR, Section 6.2.1.1.3.3.1.4.

L L

ABWR SSAR, Chapter 15.
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CRHA BWME EF System

B3.7.4¢
B 3.7 PLANT SYSTEMS
4
B 3.7.% Control Room Habitability Area (CW)@mrgency

Filtration (EF) Sobo-ytt:n
Sys+em

BASES

W=

BACKGROUND The Emergency Filtration ;lﬁiysten of the CRHA HVAC System,
provides a radiologically controiled environment from which
the unit can be safely operated followin Design Basis
Accident (DBA).

n of the Emergency/ Filtration
yubsystem used to controd radiation exposurg consists of two
_ P independent and redundagt high efficiency gir filtration
d.v'5'°"-—-'~g,i-n for treatment of 'recirculated air ¢ outside suppix
j e ~ a1, consists of aedemistar, an electric
]Visi

The safety related funct

ac

eater, a prefilter, a high efficiency particulate air
(HEPA) filter, an activated charcoal adsorber section, a
:econd HEPA filter, a fan, and the associated ductwork and
ampers. Demisters—remsve-water—droptets—fromthe

Suepliel siestream.. Prefilters and HEPA filters remove particulate
for pressur- matter that may be radioactive. The charcoal adsorbers
- S tion o provide a holdup period for gaseous jodine, allowing time
' ‘ for decay.
+he man

Co[\‘(’(‘b\- R ad
ares eavelope

jon to the safety related standby ency
functiom;. parts of the Emergency ation
operat maintain\the control ro

(MmcAe) environ 1 operatio pon Teceipt of the . ¢
nitiation signal(s) (indicative of conditions that coulq/"‘
result in radiation exposure to ersonnel), the
Emergency Filtration stem automatically switches to the
M CAE

_txohetéen mode of operatfon to prevent infiltration of
contaminated air into the s

e

i The Emergency Filtration s«fisystem is designed to maintain
MCAEG —¥Fé tpntset=roum environment” for a 30 day continuous
occupancy after a DBA, without exceeding a § rem whole body
dose. Emergency Filtration m.%ystu operation in
maintaining the control room h itability is discussed in
the SSAR, Sections 6.4.1 and 9.4.1 (Refs. ) and (.(
respectively). B3.7.4-2

B3.2.49-1

(continued)
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CRHA WWE EF System
B 3.7.%4

W i, WA i
BASES / /W A S

APPLICABLE The ability of the Emergengy
SAFETY ANALYSES maintain the habitability pf the/control room is an explicit
assumption for the safety fanalyses presented in the SSAR,
{_»4 tradion Chapters 6 and 15 (Refs. ¥ and &, respectively). The
AATRN 0N o tation mode of the Emergency Filtration sefgystem is
assumed to operate following a loss of coolant accident,
main steam 1ine break, and fuel handling accident. The
MCAE  —yaaToTogical doses 1o toptmedermuy personnel as a result of
the various DBAs are summarized in Referencet No single

active or passive failure will cause the loss{of outside or

recirculated air from the cn.%ol-m -
MCAE S A S Yot

The Emergency Filtration susystem satisfies Criterion 3 of
the NRC Policy Statement. -

(Visions
LCO Two redundant ed of the Emergency Filtration $ubsystem
are required to be OPERABLE to ensure that at least One is
S available, assuming a single failure disables the other
JMS'M _treén. Total system failure could result in exceeding a
dose of 5 rem to the control room operators in the event of
a DBA.

The Emergency Filtration gebsystem is considered OPERABLE
when the individual componenTts necessary to control operator
exposure are OPERABLE in both enrc 5 is considered
OPERABLE when its associated: d:

a. Fan is OPERABLE;

ivisions ‘.‘uis:uA

b. HEPA filter and charcoal adsorber are not excessively
restricting flow and are capable of performing their
filtration functions; and

g: Heater,uctwork. valves, and dampers are
OPERABLE, and air circulation can be maintained.

MCLCAE
In addition, the M boundary must be maintained,
including the integrity of the walls, floors, ceilings,

ductwork, and doori.
Wi+h vestbuLe

doubu.
CAtry betfueen

(continued)
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BASES

CRHA W4T EF Syst
B 3.7?:‘1'

APPLICABILITY

In MODES 1, 2, and 3, the Emergency Filtration s&Psystem
must be OPERABLE to control operator exposure durifig and
following a DBA, since the DBA could lead to a fission
product release.

In MODES 4 and 5, the probability and consequences of a DBA
are reduced due to the pressure and temperature limitations
in these MODES. Therefore, maintaining the Emergency
Filtration shlsystem OPERABLE is not required in MODE 4

or 5, except for the following situations under which
significant radioactive releases can be postulated:

a. During operations with a potential for draining the
reactor vessel (OPDRVs);

b. During CORE ALTERATIONS; and

c. During movement of irradiated fuel assemblies in the
primary or secondary containment.

ACTIONS

A.l divisioa

With one Emergency Filtration t:‘:; inoperable, the
inoperable Emergency Filtration must be restored to _ |
OPERABLE status within 7 days. With the unit in this Si.vuhtn

MCAE condit maining OPERABLE Emergency Filtration
s adequate to perfo radiation protection.

divisiea

However, the overall reliability is reduced because a single
failure in the OPERABLE could result in loss of
Emergency Filtration qyaéy tem function. The 7 day
Completion Time is base the low probability of a DBA
occurring during this timg period, and that the remaining

tf:t?”‘em can provide the{ required capabilities.
Aivision

B.1 and B.2
In MODE 1, 2, or 3, if the inoperable Emergency Filtration

—3$red cannot be restored to OPERABLE status within the

associated Completion Time, the unit must be placed n a
MODE that minimizes risk. To achieve this status, the unit
must be placed in at least MODE 3 within 12 hours and in
MODE 4 within 36 hours. The allowed Completion Times are

(continued)
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BASES

CRHA B’*‘ EF System
8 3.7.34

ACTIONS

division

B.l and B.2 (continued)

reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without chailenging unit systems.

€1, ¢c2.1.¢€22 andC.2.3

The Required Actions of Condition C are modified by a Note
indicating that LCO 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not sufficient reason to require a reactor

Shutdom- ?;L*r‘."';ol‘ JI'L,,'.SIOI\
During movement of irr

jated fuel assemblies in Lfhe primary
or secondary contai t, during CORE ALTERATIONS, or during
OPDRVs, if the inopergble Emergency Filtration cannot
be restored to OPERABLE status within the required  —dwis®"
Completion Time, the PPERABLE Emergency Filtration trsin may

be placed in the mode. This action ensures that

the remaining tre¢h is OPERABLE, that no failures that would
prevent automatic actuation will occur, and that any active
failure will be readily detected. initiation

An alternative to Required Action C.1 fs to immediately
suspend activities that present a pot tial for releasin
radioactivity that might require of the
xoom. This places the unit in a condition that Minimizes

risk. ~ ne

ﬂt:i:ﬁot\ S
If applicable, CORE ALTERATIONS and movement 3f Trradiated
fuel assemblies in the primary and secondary containment
must be suspended immediately. Suspension of these
activities shall not preclude completion of movement of a
component to a safe position. Also, if applicable, actions
must be initiated immediately to suspend OPDRVs to minimize
the probability of a vessel draindown and subsequent

potential for fission product release. Actions must
continue until the OPDRVs are suspended.

g Tea

(continued)
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BASES

CRHA gyut EF System
B ’3'.7.:4

ACTIONS

jnTfietion

l md':visf o

If both Emergency Filtration are inoperable in

MODE 1, 2, or 3, the Emergency Filtration shdbsystem may not
be capable of performing the intended functioff and the unit
is in a condition outside of the accident analyses.
Therefore, LCO 3.0.3 must be entered immediately.

E.1.E.2, and £.3

The Required Actions of Condition E are modified by a Note
indicating that LCO 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not sufficient reason to require a reactor

shutdown. o
divisieas

During movement of irradiated fuel assemblj€s in the primary
or secondary containment, during CORE ALTERATIUNS, or during
OPDRVs, with two Emergency Filtration inoperzble,
action must be taken immediately to suspend activities that

present a potential for releasing radioactivity that might

—Jregquire Txobetdan of the . This places the unit
in a condition that minimizes risk. T margenty p.‘u:.-&-‘on
Svavte~

If applicable, CORE ALTERATIONS and movement of irradiated
fuel assemblies in the primary anrd secondary containment
must be suspended immediately. Suspension of these
activities shall not preclude completion of movement of a
component to a safe position. If applicable, actions must
be initiated immediately to suspend OPDRVs to minimize the
probability of a vessel draindown and subsequent potential
for fission product release. Actions must continue until
the OPDRVs are suspended.

SURVEILLANCE
REODUIREMENTS

q
sR_3.7.8.1 >

This SR verifies that a in @ standby mode starts on
demand and continues to operate. Standby systems should be
checked periodically to ensure that they start and function
properly. As the environmental and normal operating
conditions of this ;l‘kystem are not severe, testing each

(continued)
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BASES

CRHA EF Syst
Pc £F Sy,

SURVETLLANCE
REQUIREMENTS

SR 1,2,5{1 (continued)

Avision
t’ifﬁ'once every month provides an adequate check on this
Suffsystem. Monthly heater operation dries out any moisture
accumulated in the charcoal from humidity in the ambient
air. Systems with heaters must be operated for 2> 10
continuous hours with the heaters energized. Furthermore,
the 31 day Frequency is based on the known reliability of
the equipment and the two redundancy available.

" division

sR_3.7.%.2 1er4lén—¥‘"5; SHet”

This SR verif that the required Emergency Filtration
testing is performed in accordance with the Ventilation
Filter Tegfing Program (VFTP). The Emergency Filtration
filter y€sts are in accordance with Regulatory Guide 1.52
(Ref. X). The VFTP includes testing HEPA filter
performance, charcoal adsorber efficiency, minimum system
flow rate, and the physical properties of the activated
charcoal (general use and following specific operations).
Specific test frequencies and additional information are
discussed in detail in the VFTP.

Y
SR_3.7.%.3 - &L i

This SR verifigg that each Emergency Filtration Teedn
subeyetTM stayts and operates on an actual or simulated
initiation gAgnal. The LOGIC SYSTEM FUNCTIONAL TEST in

SR 3.3.7.1.3 overlaps this SR to provide complete testing of
the safety function. The 18 month Frequency is specified in
Reference

Hk W 5+¢f’
SR_3.7.0.4 A CAE

This SR verifies the integrity of the
and the assumed inleakage rates of potentially contaminated
air. The control room positive pressure, with respect to
potentially contaminated adjacent areas, is periodically
tested to verify proper function of the Emergency Filtration
gsystem. During the emergency mode of operation, the
mefgency Filtration sdsvstem is designed to slightly
pressurize the control rfom to 3.17 to 12.68 Kg/m"g(.125 to
.5 inches) water gauge)positive pressure with respect to

{continued)
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CRHA BwC EF Systen

7.4
BASES
- 360 L
SURVEILLANCE SR 3.7.3.4 (continued) 213
REQUIREMENTS
W to prevent unfﬂte d 1n akage. The
the atmos - Emergency Filtration aﬁ stem 1s ed to maintain this
Phece positive pressure at a w rate of ] cfu to the combend

e ~—rpesd in the
miA STAGGERED TEST
and other fil

mode The Fre uency 0 18 months on a
SIS is consistent with industry practice
ation system SRs.

€mergency Lileraticn

REFERENCES B3-%M-1.  ABWR SSAR, Section 6.4.1.
o/ -2. ABWR SSAK, Section 9.4.1.
£ < 3. ABWR SSAR, Chapter 6.

P
« 4. ABWR SSAR, Chapter 15.

L

~

«{ 5. Regulatory Guide 1.52, Revision 2, March 1978.

e
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CRHA bolt
S o e ystem
B3.7.45

B 3.7 PLANT SYSTEMS (cm“pa
B 3.7. \ Control Room Habitability Area ﬂzf System -Aﬂontrol Rogl\ir

Conditioning (B€) sksystem

STET
BASES
CR ﬂﬂ ;
BACKGROUND The AC ﬁ stem provides temperature control
for the
CoatrolL aresn eavelLopes (MmLAE) &
@ BLL timel +he nc:: :%
CRHA /M AC shtisystem consists of two independent,

“’W that provide cooling and heating of &ivisiea
Aivisi Fecirculated control room air. Each grronsists of

heating coils, coeling coils, fans,
ductwork, dampers, and instrumentation ang

provide for Memerature control. .
A MmCAE +he reswr..j
CRW "~ The ComtselBogm AC subsystem is designed

yisi control nt under both normal

Jivision conditions. A singie Tpadd provides the requived o~ MmChE
temperature control to maintain CM

21% ( 76°F environment for a sustained occupancy of iZ persons. The

7 1h design conditions for the control room environment are CRHEA

g Zm
2i%¢ (7,-,) an relative humidity. The M

eration in maintaining the tunteed—weg —~ MLAE
ature is discussed in the SSAR, Sections 6.4 and 9.4.]
and Wvﬂy).

=033 Shed”
CRHA
APPLICABLE The design basis of the cnm‘k-&m AC yebsystem is to

SAFETY ANAIYSFS maintain the WtemperatureLor 3 30 day
continuous occupancy. M CAE range

CRHA Visicas
The mu&—nm AC sdiystem coﬁ!ﬁménis are arranged in

redundant safety relate During emergency

CRHA —OPETITION, the [hntwed=Rumm AC Sbsystem maintains a

AE habitable environment and ensures the OPERABILITY of

M CAE —rDONERTs Tn the comtwed=zgpm. A single active failure of
CRN" ~3 component of Uhe Cumtwed=Rumh AC subsystem, assuming a
loss of offsite power, does not impair the ability of the

system to perform its design function. Redundant

and cortrols are provided for temperature

control. The AC sdbsystem is designed in

accordance with Sejsmic Category J requirements. The

le of removing sensible

yempergture

nd accident

30 s to 0% (Refs.

(continued)
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CRHA
Contret-—Room AL System

B 3.7.45
BASES
MCAE
APPLICABLE and latent heat loads from the w‘m, including
SAFETY ANALYSES consideration of equipment heat loads and personnel
(continued) occupancy reqzireﬁments to ensure equipment OPERABILITY.
s CRY
The Cowtrotesh AC sdsystem satisfies Criterion 3 of the
NRC Policy Statement. =
divisieas CRHA
LCO Two independent and redundant czxiis of the AC

f:‘ stem are required to be OPERABLE to ensure that at
east one is available, assuming a single failure disables
§isien _the other Preta. Total system failure could result in the
A equipment operating temperature exceedingdmits. e
CAR HA c‘“.'pa.ca.-f 'uaL.‘cu-hu
The Comtro-Resm AC swbsystem is considered OPERABLE when
MCAE the individual componenfs necessary to maintain the eentred

“~~poom temperature are OPERABLE in both s ese
components include the cooling coils, fans,(chillerX
ductwork, dampers, and asso Bte

instrumentation and controls. CUCSIoAS

/CQHA
APPLICABILITY In MODE 1, 2, or 3, the Tlmtret—feum AC Mbgystem must be
OPERABLE to ensure that the cnujzui-fuul tefMperature will
not exceed equipment OPERABILITY/1imits following control
room isolation. CRHA MNCAe

In MODES 4 and 5, fhe probability and consequences of a
Design Basis Accident are reduced due to the pressure and
temperature limitatiions in these MODES. Therefore,
maintaining the AC Swbsystem OPERABLE is not
required in MODE 4 or 5, except for the following situations
under which significant radioactive releases can be
postulated:

a. During operations with a potential for draining the
reactor vessel (OPDRVs);

b. During CORE ALTERATIONS; and

¢. During movement of irradiated fuel assemblies in the
primary or secondary containment.

(continued)
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CRHA
Controt—heem AL System

B 3.7.4°

BASES (cuntinued)

ACTIONS Al Aovisioa
CRUA /7
R HA With one AC n inoperable, the inoperable
- ~control roem Al must be restored to OPERABLE status
\_  within 30 %afg, gith the unit in thig condition, the
remiTﬁin% RABL AC is adequate te

MmCAE orm air conditioning function.

However, the overall reliability is reduced because a single
. failure in the OPERABLE could result in loss of the
air conditionipg function. The 30 day

Completion Time is based of the low probability of an event
Yring requirin isolation, the
consideration that the regaining can provide the
required protection, and the availgbility of alternate
cooling methods. Livision

B.1 and B.2 Aivision
CRHA /
In MODE 1, 2, or 3, if the inoperable contwrel—veem AL trein
cannot be restored to OPERABLE status within the associated
Completion Time, the unit must be placed in a MODE that
minimizes risk. To achieve this status the unit must be
placed in at least MODE 3 within 12 hours and in MODE 4
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

. L b bR and C.2.3

The Required Actions of Condition C are modified by a Note
indicating that LCO 3.0.3 does not apply.

If moving irradiated fuel assemblies while in mODE 1, 2,
or 3, the fuel movement is independent of reactor
operations. Therefore, inability to suspend movement of
irradiated fuel assemblies is not sufficient reason to
require a reactor shutdown.

During movement of irradiated fuel assemblies in the primary
or secondary containment, during CORE ALTERATIONS, or during
OPDRVs, if Required Action A.l cannot be completed within

the required Completion Time, the OPERABLE AC
u-l«\ may be placed immediately in operation. RHA

Wisiea
(continued)
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BASES

eu&m.- AC Syste
stem
" 5

3.7.%

ACTIONS

MCAE

—

c.],. €.2.1.C.2.2, and C.2.3 (continued) 5"V‘$f°‘“

This action ensures that the remaining tr‘:; is OPERABLE,
that no failures that would prevent actuation will occur,
and that any active failure will be readily detected.

An alternative to Required Action C.1 is to immediately
suspend activities that present a potential for releasing
radioactivity that might require isolation of the eentred
voom. This places the unit in a condition that minimizes
risk.

1f applicable, CORE ALTERATIONS and movement of irradiated
fuel assemblies in the primary and secondary containment
must be suspended immediately. Suspension of these
activitizs shall not preclude completion of movement of a
component to a safe position. Also, if applicable, actions
must be initiated immediately to suspend OPDRVs to minimize
the probability of a vessel draindown and subsequent
potential for fission product release. Actions must
continue until the OPDRVs are suspended.

D_‘.l CR“A /d“v“SfQAJ
If both AC tredns are inoperable in MODE 1, 2,
or 3, the AC Sbsystem may not be capable of

performing the intended function. Therefore, LCO 3.0.3 must
be entered immediately.

E.1. E.2, and £.3

The Required Actions of Condition E.1 are modified by a Note
indicating that LCO 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is no* ufficient reason to require a reactor
shutdown.

During movement of irradiated fuel assemblies in the primary
or secondary containment, during CORE ALTERATIONS, or during

OPDRVs with two AC inoperable, action
must be taken to /immediately suspend Activities that present
CRHA JI‘V{SNAJ

(continued)
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CRHA
Eontrel-Reom AL System -

B 3.7.4°

BASES

ACTIONS £.1, £.2, and E.3 (continued)

a potential for releasing radioactivity that might require
isolation of the contrel room. This places the unit in a
condition that minimizes risk.

If applicable, CORE ALTERATIONS and handling of irradiated
fuel in the primary or secondary containment must be
suspended immediately. Suspension of these activities shall
not preclude completion of movement of a component to a safe
position. Also, if applicable, actions must be initiated
immediately to suspend OPDRVs %o minimize the probability of
a vessel draindown and subsequent potential for fission
product reiease. Actions must continue until the OPDRVs are
suspended.

5

SURVETLLANCE SR_3.7.4.1
REQUIREMENTS

This SR verifies that the heat removal capability of the
MCAE system is sufficient to remove the assumed heat load in the
—eontuol-room. The SR consists of a combination of testing
and calculation. The 18 month Frequency is appropriate

since significant degradation of the MAC
subsystem is not expected over this time period. CRHA

REFERENCES bjtl. ABWR SSAR, Section 6.4.
Liet 7 “w2. ABWR SSAR, Section 9.4.1.
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Main Turbine Bypass System
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Main Turbine Bypass System

BASES

W

BACKGROUND

The Main Turbine Bypass System is designed to control steam
pressure when reactor steam generation exceeds turbine
requirements during unit startup, sudden load reduction, and
cooldown. It allows excess steam flow from the reactor to
the condenser without going through the turbine. The bypass
capacity of the system is 33% of the Nuclear Steam Supply
System rated steam flow. Sudden load reductions within the
capacity of the steam bypass can be accommodated without
reactor scram. The Main Turbine Bypass System consists of a
three valve chest connected to the main steam lines between
the main steam isolation valves and the turbire stop valves.
Each of these valves is sequentially operated by hydraulic
cylinders. The bypass valves are controlled by the pressure
regulation function of the Steam Bypass and Pressure Control
System, as discussed in the SSAR, Section 7.7.1.8 (Ref.

).
The bypass valves are normally closed, and the pressure t % e

regulator controls the turbine control valves, directing all
steam flow to the turbine. If the speed governor or the
load limiter restricts steam flow to the turbine, th
pressure regulator controls the system pressur opening
the bypass valves. Additionally, for rbine trip and
load rejection events only (Ref. ere is a Fast Opening
Mode of turbine bypass operation. In the Fast Opening Mode,
the turbine bypass will open rapidly in response to a signal
generated by the turbine trip or load rejection, independent
of steam pressure. When the bypass valves open, the steam
flows from the bypass chest, through connecting piping, to
the pressure breakdown assemblies, where a series of
orifices are used to further reduce the steam pressure
before the steam enters the condenser.

APPLICABLE
SAFETY ANALYSES

the desfgn basis feedwater controller failure, maximum
demand /event, described in the SSAR, Section 15.1.2

(Ref. ‘) Opening the bypass valves during the
pressurization event mitigates the increase in reactor
vesse] pressure, which affects the MCPR during the event.
An inoperable Main Turbine Bypass System may result in an
MCPR penalty.

3= et
The Maz;/fﬁ;bine Bypass System is assumed to function during

ABWR TS
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BASES

Main Turbine Bypass System
B 3.7.6

APPLICABLE
SAFETY ANALYSES
(continued)

The Main Turbine Bypass System satisfies Criterion 3 of the
NRC Policy Statement.

LCO

The Main Turbine Bypass System is required to be OPERABLE to
1imit peak pressure in the main steam 1ines and maintain
reactor pressure within acceptable limits during events that
cause rapid pressurization, such that the Safety Limit MCPR
is not exceeded. With the Main Turbine Bypass System
inoperable, modifications to the MCPR limits (LCO 3.2.2,
"MINIMUM CRITICAL POWER RATIO (MCPR)") may be applied to

allow continued operation. 83 Pbade >fet

An OPERABLE Main Turbi ypass System requires the bypass
valves to open in resfonse to increasing main steam line
pressure or in thg“Fast Opening Mode, as applicable. This
response is withAn the assumptions of the applicable
analysis (Ref. X). The MCPR limit for the inoperable Main
Turbine Bypass System is specified in the COLR.

APPLICABILITY

The Main Turbine Bypass System is required to be OPERABLE at
> 40% RTP to ensure that the fuel cladding integrity Safety
Limit and the cladding 1% plastic strain limit are not
violated during the feedwater controller failure, maximum
demand event. As discussed in the Bases for LCO 3.2.1,
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)," and
LCO 3.2.2, sufficient margin to these 1imits exists

< 40% RTP. Therefore, these requirements are only necessary
when operating at or above this power level.

ACTIONS

Al

If the Main Turbine Bypass System is inoperable (one or more
bypass valves inoperable), or the MCPR limits for an
inoperable Main Turbine Bypass System, as specified in the
COLR, are not applied, the assumptions of the design basis
transient analysis may not be met. Under such
circumstances, prompt action should be taken to restore the
Main Turbine Bypass System to OPERABLE status or adjust the
MCPR 1imits accordingly. The 2 hour Compietion Time is

ABWR TS
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Main Turbine Bypass System
B 3.7.6

BASES

ACTIONS A.1 (continued)

reasonable, based on the time to complete the Required
Action and the low probability of an event occurring during
this period requiring the Main Turbine Bypass System.

B.1

If the Main Turbine Bypass System cannot be restored to
OPERABLE status or the MCPR limits for an inoperable Main
Turbine Bypass System are not applied, THERMAL POWER must be
reduced to < 40% RTP. As discussed in the Applicability
seciion, operation at < 40% RTP results in sufficient margin
to the required 1imits, and the Main Turbine Bypass System
is not required to protect fuel integrity during the
feedwater controller failure, maximum demand event. The

4 hour Completion Time is reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

b g e AN

- o / ) PR
SURVF 111 ANCE SR P Ao 15 1%/ o '",'«.' /
REQUIREMENTS <—-’.\ (“RI” - ‘h"),

#ng- each main turbine bypass valvell

eycle—of—futl-traved demonstrates that the valves are
d>fb‘:‘3 mechanically OPERABLE and will function when required. The
31 day Frequency is based on erginecring—judanent—is

-

(8 “a Vf/"abi/:’ij an3/7u'¢.
SR Q,Z,l,z

The Main Turbine Bypass System is reguired to actuate
automatically to perform its design function. This SR
demonstrates that, with the required system initiation
signals, the valves will actuate to their required position.
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and because of the potential for an unplanned
transient if the Surveillance were performed with the

(continued)
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BASES

Main Turbine Bypass System
B 3.7.6

SURVEILLANCE
REQUIREMENTS

b
SR 3.7.8.2 (continued)

reactor at power. Operating experience has shown the
18 month Frequency, which is based on the refueling cycle,is
acceptable from a reliability standpoint.

6
SR_3.7.8.3

This SR ensures that the TURBINE BYPASS SYSTEM RESPONSE TIME
is in compliance with the assumptions of the appropriate
safety analysis. The response time 1imi re specified in
[unit specific documentation]. T:%'Ila onth Frequency is
based on the need to perform this Surveillance under the
conditions that apply during a unit outage and because of
the potential for an unplanned transient if the Surveillance
were performed with the_reactor at power. Operating
experience has shown tNE’[lS month Frequency, which is
based on the refueling cycle, is acceptable from a
reliability standpoint.

oarb—

REFERENCES

~1. ABWR SSAR, Section 7.7.1.8.

Sie+ 1Q~-2. ABWR SSAR, Chapter 15.

o —

ABWR TS

— = g

B3.7-4 PSR, 08/06/93 4:58pm



Fuel Pool Water Level
B 3.7.7

B 3.7 PLANT SYSTEMS

B 3.7.7 Fuel Pool Water Level

BASES

w

BACKGROUND

The minimum water leval in the spent fuel storage pool
meets the assumptions of iodine decontamination factors
following a fuel handling accident.

A general description of the spent fuel storage pool design
is found in the SSAR, Section 9.1.2 (Ref. 1). The
assumptions of the fuel handling accident are found in the
SSAR, Section 15.7.4 (Ref. 2).

APPLICABLE
SAFETY ANALYSES

The water level above the irradiated fuel assemblies is an
explicit assumption of the fuel handling accident. A fuel
handling accident is evaluated to ensure that the
radiolegical consequences (calculated whole body and thyroid
doses at the exclusion area and low population zone
boundaries) are < 25% (NUREG-0800, Section 15.7.4, Ref. 3)
of the 10 CFR 100 (Ref. 4) exposure guidelines. A fuel
handling accident could release a fraction of the fission
product inventory by breaching the fuel rod cladding as
discussed in the Regulatory Guide 1.25 (Ref. 5).

The fuel handling accident is evaluated for the dropping of
an irradiated fuel assembly onto the reactor core which
bounds the consequences of dropping an irradiated fuel
assembly onto stored fuel bundles. The consequences of a
fuel handling accident inside the reactor building are
documented in Reference 2. The water level in the spent
fuel storage pool provides for absorption of water soluble
fission product gases and transport delays of soluble and
insoluble gases that must pass through the water before
being released to the reactor building atmosphere. This
absorption and transport delay reduces the potential
radiocactivity of the release during a fuel handling
accident. .

The fuel pool water level satisfies Criterion 2 of the NRC
Policy Statement.

ABWR TS
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Fuel Pool Water Level
B 3.7.7

BASES (continued)

o A séde T
LCO The specified water level preserves th assumption of the
fuel handling accident analysis (Ref. 3). As such, it is

the minimum required for fuel movement within the spent fuel
storage pool.

APPLICABILITY This LCO applies whenever movement of irradiated fuel
assemblies occurs in the associated fuel storage racks since
the potential for a release of fission products exists.

ACTIONS Al

Required Action A.1 is modified by a Note indicating that
LCO 3.0.3 does not apply. If moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is
independent of reactor operations. Therefore, inability to
suspend movement of irradiated fuel assemblies is not a
sufficient reason to require a reactor shutdown.

When the initial conditions for an accident cannot be met,
steps should be taken to preclude the accident from
occurring. With either fuel pool level less than required,
the movement of irradiated fuel assemblies in the associated
storage pool is suspended immediately. Suspension of this
activity shall not preclude completion of movement of an
irradiated fuel assembly to a safe position. This
effectively precludes a spent fuel handling accident from
occurring.

7

SURVETLLANCE SR_3.7.%.1
REQUIREMENTS

This SR verifies that sufficient water is available in the
event of a fuel handling accident. The water level in the
spent fuel storage pool must be checked periodically. The

7 day Frequency is acceptable, based on operating
experience, considering that the water volume in the pool is
normall, stable and water level changes are controlled by
unit procedures. '

(continued)

P&R, 08/06/93 5:03pm




Fuel Pool Water Level
B 3.7.7

BASES (continued)

REFERENCES 1. ABWR SSAR, Section 9.1.Z.
2. ABWR SSAR, Section 15.7.4.
3.  NUREG-0800, Section 15.7.4, Revision 1, July 1981.
4. 10 CFR 100.
§. Regulatory Guide 1.25, March 1972.
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GE Muclear Energy

May 19, 1993 . Docket No. STN 52-001

Chet Posiusny, Senior Project Manager

Standardization Project Directorate

Associate Directorate for Advances Reactors
and License Renewal

Office of the Nuclear Reactor Regulation

Subject: Submittal Supporting Accelerated ABWR Review Schedule - Revised LCO
375

Dear Chet:

Enclosed is a SSAR markup of the re.'sed LCO 3.7.5, Main Turbine Bypass System.
Please pruvide a copy of this transmittal to George Thomas.

Sincerely,

Aok

Jack Fox
Advanced Reactor Programs

cc: Norman Fletcher (DOE)
Cal Tang (GE)
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Main Turbine Bypass System
’ -
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3.7.%_
1.7 PLANT SYSTEMS
I
1.7.% Main Turbine Bypass System
< >
LC0 3.7.% The Main Turbine Bypass System shall be OPERABLE
: ]
LCO 3.2.2, *MINIMUM CRITICAL POWER RATIO (MCPR),* limits for | =
> an inoperable Main Turpine Bypass System, as specifieg in l
thﬁ‘ICDLR££_cre made applicable. i
40
APPLICABILITY:  THERMAL POWER = 28% RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A.ﬁltﬂequirenents of the Al -DISCtiSfy the 2 hours
LCO not met or Main requirements of the
Turbine Bypass System LCO or restore Main
incperable. Turbine Bypass System
to OPERABLE status.}}_
8. Required Action and 8.1 Reduce THERMAL POWER | 4 hours v
associated Completion to < 8% RTP. ~
Time not met. Ho A
)
M \’
%
N
v
SURVEILLAMCE REQUIREMENTS N
SURVEILLANCE FREQUENCY g
SR 3.7.%.1 verify o7 each main 31 days l
turdi ‘
(continued)
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Main Turtine Bypass System

3.7.4
S
SURVETLLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
s P -
SR 3.7.8.2 Perform a system functional test. YI&I‘;;ntns] }
v s
SR 7.9.3 Verify the TURBINE BYPASS SYSTEM RESPONSE 18] months
TIME is within limits. )
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Main Turbine Bypass System
B 3.7.%
5

BASES

ACTIONS O

(continued)

ystem cannot be restored to
OPERABLE status ©r the MCPR limits for an incperable Main
Turbine Bypass/Sy tem/are not applied, THERMAI POWER must be
reduced to < 28% RATP. \ As discussed in the At2' .ability
section, operatisn at < RTP results in surticient margin
to the required limits, and the Main Turbine Bypass System
is not requirer to protect fuel integrity during the
feedwater cont oller failure, maximum demand event. The

4 hour Complet on Time is reasonable, based on cperating
experience, 't reach the required unit conditions from full
power conditicis in an orderly manner and without
challenging urit systems.

/
[f the Main Turbine/éypa

s
SURVE ILLANCE SR_3.7.8.1 o
REQUIREMENTS do its r0)8 oS '/.13'}.'.-:#»/7

| —Lycling each mi in turbine bypass valve
‘ ravel demonstrates that the valves are

Cf%yenfvll mechanically OF fRABLE and will function when required. The
31 day Frequency is based on eaginssring—judement —is-

‘! Lonsistent it _the procedurei-controts-governing-valis

!' operation . Aé- MSUTTI-COTTRCE—viive-positions—Therefore

“ —the Erequency— sacceptatty fromrretiebtitty—standpoiat. A
a rélia é./.‘#7 Gual "’(”’fl 3.

-

R_3.7.8.2

The Main Turbire Bypass System is required to actuate
automatically 1o perform its design function. This SR
demonstrates tiat, with the required system initiation

signals, the vilves will actuat:dto th:ir required p:sition.
Lok 1 ‘requency is based on the need to perform
REFuUES! this Surveillan e under the conditions that apply during a

INTERVAL unit outage and because of the potential for an unplanned
” transient if the Surveillance were performed with the
reactor at power Operating experience has shown the
Frequ ncy, which is based on the refueling cycle,
is acceptable frcw a reliability standpoint.

e—

(continued)
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Main Turbine Bypass System

8 3.0
BASES

CRVEILLCE SR a.0.83 ﬁipféij;ta
REQUIREMENTS

H (continued) This SR ensures that the TURBINE BYPASS/SYSTEM RESPONSE TIME
! is in compliance with the assumptions ¢f the appropriate
safety analysis. The response time limits are specified in
{unit specific documentation]. The Frequency is
based on the need to perform this Surveillance under the
conditions that apply during a unit outage and because of
| the potential for an unplanned transient if the Surveillance
! were performed with the reactor at power. Operating
i experience has shown the Frequency, which is
i based o? the refueling cycl:.lis acceptable from a
n reliability standpeint, a-
i ‘3 alse bZO'J “pfo'” 9"1 k—‘__\ 25;&(5(—/&36
ze[,',h:'l.'tf Q-q/'r 2.3 " “F. 9. NTELVRA —
RILL s g
REFERENCES T FsAR, Section7.7.1.877

5
o 2 FSAR, seetion ISoHTT

v Chapter 5

5. 1 ]

V" '."
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ABWR Main Turbine Bypass Valve Failure Rate

The ABWR has three main turbine bypass valves (BPVe) with the
capacity to dump 33% of reactor steam directly to the main condenser. In
event of a turbine trip at modest power, less than 338, the BPVs will open
quickly to dump steam before a reactor scram can occur because of high
reactor pressure.

I1f a turbine trip occurs at high power, even fast action of the
bypass valves will not avoid reactor scram. However, the proper BPV
function will limit the pressure rise in the reactor. The hydraulic fluid
loop showing the fast acting solenoid valve (FASV) and its connection to
the BPV is shown in Figure 1. The FASV is the key to fast opening of
BPVs.

The number of safety related demands on the bypass valves and the
FASV will depend on the number of turbine trips for which operability of
the BPVs is assumed. That analysis included only one transient in which
it was assumed that the BPVs would function properly. The transient is
described in SSAR Section 15.1.2, Feedwater Controller Failure -- Maximum
Demand: and the estimated frequency is less than once in 10,000 years.
However, the event is analyzed as a moderate frequency event (once in 20
years), which overestimates its importance by a factor of 500.

Bypass valves of current BWRs in the U.S. are tested monthly in a
test that includes slow stroking for 90% of valve travel followed by rapid
stroke for the final 108 of travel. This monthly test frequency has no
technical basis and was established on the basis of other turbine valve
testing. Because of the 1l1l% power capability of a single bypass valve in
the ABWR plant, it is desirable to test the full stroke and fast travel of
bypass valves only during plant shutdownm, approximately every two years,
to minimize disturbance to the electrical grid and to minimize potential
challenges to the plant safety systems. At shutdown the total valve
stroke time can be measured. The valves can be stroked slowly during
plant operation over partial travel (such as 108) to assure that they are
not bound and will open on demand. Such a test will have little impact on
operation.

The circuit to cause fast opening of the BPV is attached as Figure 2.
The fault tolerant, solid state digital controller components are checked
frequently by the self-check circuits. They are also combined in
2-out-of-3 logic so there will be a very low probability of failures of
the controller that lead to inadvertent opening of the fast acting
solenoid valves (FASVs). Because of the high reliability of this cirecuit,
the main contributor to failure of the FASV to perform its desired
function will be the FASV itself.

The referenced IEEE Standard gives failure rates for much nuclear
plant equipment, including solenoid valves. The "all modes" failure rate
for solenoid valves is 1.32E-6/h, but this is primarily for “catastrophic”
(spuricus open or spurious close) failures, 0.95E-6/h. The failure rate
for "degraded” performance is 0.37E-6/h. A demand failure rate of
1.08E-6/4 is also given in IEEE 500-1984.



The demand failure rate for solenoid valves is very low, and demand
failure rates are generally not time dependent. Therefore, it will be
assumed to be independent of test frequency. It is pessimistic to assume
that the time dependent failure rate is dominant, in which case the
failure rate will be proportional to the test interval. For such a
pessimistic approach, the average failure probability during a time
interval T is given as

N\ = AT/2 = 0.37E-6 x T/2 =

0.185E-6 x T (hours) = 1.35E-«¢ x T (months)

Test Interval T (months) = r 3 6 12 24
Failure Probability = 1.35E-4 4E-4 8.1E-4 1.6E-3 3.2E-3
Valve failures/year - 2.0E-5 6.1E-5 1.2E-4 2.4E-4 &4 9E-4

During FWC Maximum
Demand Failure

The valve failures per year are based on three valves in the plant
and on the assumed 0.05 safety related turbine trips per year. To
summarize the table, at a current test frequency of monthly for the FASV,
less than one bypass valve failure in 50,000 years would be expected
during failure of the feedwater contreller resulting in maximum FW demand.
(This failure could result in reactor overpressure, if bypass capability
with the other valves were lower than power level.) If the test frequency
were once per six months, one failure per 16,000 years could be expected.
A 24-month interval between tests would resul® in the expectation of one
failure per 2,000 years.

The determination of test frequency for turbine bypass valve testing
should be based on the acceptable frequency of valve failure during the
transient caused by FWC failure and leading to maximum flow demand. If
one turbine trip causing reactor overpressure in 2,000 years is
acceptable, a 24-month test interval can be justified.

Consideration was given to the probability that accumulator failure
would preclude rapid BPV action when needed. The accumulators are
precharged with nitrogen to 900 psig with the hydraulic system pump off.
When the pump operates, system pressure climbs to 1600 psig. This
pressure is maintained by the operating pump, and a standby pump will
automatically start if system pressure drops to a preset value, i{ndicating
failure of the operating pump. If the accumulator leaks nitrogen, without
being detected, and subsequently the operating pump fails and the standby
pump fails to start, or starts and fails to run, the plant would be
vulnerable to the FWC maximum demand event, with its assumed 0.05/year
probabilicy.



The probabilities of the above sequence are as follows:
. Accumulator leaks in 2 years: 1.7E-3/h x 8760 x 2 h = 0.30

- Operating pump fails to run 3 months (assume that pump switches
to standby after 3 months):

7. 4E-6/h x 8760 h/4 = 1.63E-2

. Standby pump fails to start or starts & fails to run for one
month (failed pump could be repaired in one month) :

1.3E-3 + 7.4E-6 x 8760 7/ 12 = (1.3 + 5.4) E-3 = 6.7E-3
. Demand for BPV operation, FWC maximum demand: 0.05/year
- Total event probability:
0.30 x 1.63E-2 x 6.7E-3 x 0.05 = 1.6E-6/year
The probability of this sequence of events is so low, even when the

event frequency is overestimated by a factor of 500, it need not be
considered. It will have no impact on the froquency of BFV testing.

Reference: 1EEE Std. 500-1984, "I1EEE Guide to the Collection and
Presentation of Electrical, Electronic, and Sensing Component
Reliability Data for Nuclear Power Generating Stations", Dec

13, 1983
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General Electnc Company
198 1 gy Avenue San Jose (A 85125

September 16, 1993 Docket No. STN 52-001

Chet Posiusny, Senior Project Manager

Standardization Project Directorate

Associate Directorate for Advanced Reactors
and License Renewal

Office of the Nuclear Reactor Regulation

Subject: Submittal Supporting Accelerated ABWR Schedule - P&R Version of
Technical Specification LCOs 3.5.1 and 3.7.1 and Bases

Dear Chet:

Enclosed are revised LCOs 3.5.1and 3.7.1 and associated bases. These are intended to
replace LCOs 3.5.1 and 3.7.1 issued for P&R dated 7/22/93 and 7/30/93, respectively. in
their entirety.

Please provide a copy of this transmittal to Mark Reinhart.

Sincerely,
Toxd
Jack'Fox
Advanced Reactor Programs
cc:  Alan Beard (GE)
Norman Fletcher (DOE)
Cal Tang (GE)
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3.7 PLANT SYSTEMS

RCW/RSW System and UHS-Operating

378

311 Reactor Building Cooling (RCW) System, Reactor Service Water
(RSW) System and Ultimate Heat Sink (UHS)-Operating

Lco 3.7.1 Divisions A, B and C of the RCW/RSW System and the UHS shall
be OPERABLE.

APPLICABILITY:  MODES 1, 2, and 3.

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One RCW pump and/or
one RSW pump and/or
one RCW/RSW heat
exchanger inoperable
in a single division.

A.l

Restore pump(s)
and/or heat exchanger
to OPERABLE status.

30 days

B. One RCW/RSW division
inoperable for reasons
other than
Condition A.

B.1

Declare associated
supported required
feature(s) inoperable
and enter applicable
Conditions and
Required Actions of
the LCOs for the
inoperable required
feature(s).

Initiate action to
restore RCW/RSW
division to OPERABLE
status.

Immediately

Immediately

ABWR TS

3.7-1

(continued)

09/14/93



RCW/RSW System and UHS-Operating

3.7.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. Condition A exists in | C.1l Restore one 7 days
two or more RCW/RSW inoperable RCW/RSW
divisions. division to OPERABLE
status.
AND
C.2 Restore two 14 days

inoperable RCW/RSW
divisions to OPERABLE

status.
D. Required Action and D.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A, B | AND
or C not met.
D.2 Be in MODE 4. 36 hours

oR

Two or more RCW/RSW
divisions inoperable
for reasons other than
Condition C.

R

UHS inoperabie.

ABWR TS 3.7-2 09/14/93



RCW/RSW System and UHS-Gperating

SURVEILLANCE REQUIREMENTS

3.7.4

SURVEILLANCE

FREQUENCY

SR 3.7.1.1

Verify the water level of each UKS
[spray pond] is 2 [ ] ft.

24 hours

SR 3.7.1.2

Verify the water level in each RSW pump
well of the intake structure is 2 [ ] ft.

24 hours

SR 3.7.1.3

Verify the average water temperature of
UHS is < 35°C (95°F).

24 hours

SR 3.7.1.4

Isolation of flow to individual components
does not render RCW/RSW System inoperable.

...........................................

Verify each RCW/RSW division manual, power
operated, and automatic valve in the flow
path servicing safety related systems or
components, that is not locked, sealed, or
otherwise secured in position, is in the
correct position.

31 days

SR 3.7.1.5

Verify each RCW/RSW division actuates cn an
actual or simulated initiation signal.

18 months

e ————————————————————

ABWR TS

3.7-3
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RCW/RSW System and UHS-Operating
B 3.7.1

B 3.7 PLANT SYSTEMS

B 3.7.1 Reactor Building Cooling Water (RCW) System, Reactor Service Water

BASES

(RSW) System, and Ultimate Heat Sink (UHS)-Operating

BACKGROUND

The RCW and RSW Systems are designed to provide cooling
water for the removal of heat from unit auxiliacies, such as
Residual Heat Removal (RHR) System heat exchangers, standby
diesel generators (DGs), and room coolers for Emergency Core
Cooling System eguipment required for a safe reactor
shutdown following a Design Basis Accident (DBA) or
transient. The RCW/RSW System also provides cooling to unit
components, as required, during normal shutdown and reactor
isolation modes. DOuring a DBA, most, but not all, equipment
required for normal operation only is isolated from the
RCW/RSW System, and cooling is directed to selected non-
essential equipment such as control rod drive (CRD) pump oil
coolers, instrument and service air compressor coolers,
reactor water cleanup (RWCU) pump coolers, drywell coolers
and reactor internal pump (RIP) MG set coolers and to

safety related equipment. A1l non-essential equipment can
be manually isolated if required. During all plant
operating modes, all RCW/RSW divisions have at least one
pump operating and, therefore, if a LOCA occurs the RCW/RSW
systems will already be in operation.

The combined SCW/RSW system includes three separate
divisions (A, B and C). Each division consists of the
ultimate heat sink (UHS), an independent cooling water
header, an independent service water loop, and the
associated pumps, heat exchangers, piping, valves and
instrumentation. Each division includes two RCW pumps, two
RSW pumps and three RCW to RSW heat exchangers. Each
division is sized to provide sufficient cooling capacity to
support the required safety-related systems in its
respective division during safe shutdown of the unit
following a loss-of-coolant accident (LOCA).

The UHS is [a spray pond with four spray networks, and their
supply piping, suspended above the pond surface on
reinforced concrete columns]. Theépray pond [is sized such
that sufficient water inventory is available Tor all RCW/RSW
System post LOCA cooling requirements for a 30 day period

(continued)

ABWR TS
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BASES

RCW/RSW System and UHS-Operating
B 3.7.1

BACKGROUND
(continued)

with no external makeup water source available (Regulatory
Guide 1.27, Ref. 1). Normal makeup for the [spray pond] is
provided automatically by the [power cycle heat sink makeup
line].

Cooling water is pumped from the [spray pond] by the RSW
pump(s) to the RCW/RSW heat exchangers through the three
main redundant supply headers (divisions A, B and C). In a
separate closed loop cooling water is circulated by the
pump(s) in each RCW division through the essential
components to be cooled and back through the RCW/RSW heat
exchangers. Thus, the heat removed from the components by
the RCW is transferred to the RSW, and then ultimately
rejected to the UKS.

Divisions A, B and C supply cooling water to redundant
equipment required for a safe reactor shutdown. Additional
information on the design and operation of the RCW/RSW
System and UMS along with the specific equipment for which
the RCW/RSW System supplies cooling water is proviced in the
ABWR SSAR, Sections 9.2.11 and 9.2.15 and the SSAR,

Table 9.2-4C (Refs. 2 and 3, respectively). The combined
three division RCW/RSW System is designed to withstand a
single active or passive failure coincident with a loss of
offsite power, without losing the capability to supply
adequate cooling water to equipment required for safe
reactor shutdown.

Following a DBA or transient, the RCW/RSW System will
operate automatically without operator action. Manual
initiation of supported systems is, however, performed for
some cooling operations (e.g., shutdown cooling).

APPLICABLE
SAFETY ANALYSES

The volume of water incorporated in the UHS is sized

so that sufficient water inventory is available for all
RCW/RSW System post LOCA cooling requirements for a 30 day
period with no additional makeup water source available
(Ref. 1). The ability of the RCW/RSW System to support

long term cooling of the reactor or containment is assumed
in evaluations of the equipment required for safe reactor
shutdown presented in the SSAR, Sections 9.2.11, 9.2.1%
6.2.1.1.3.3.1.4, and Chapter 15, (Refs. 2, 4, and &
respectively). These analyses include the evaluctivn i ?

(continued)

ABWR TS
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BASES

RCW/RSW System and UHS-Operating
B 3.7.1

APPLICABLE
SAFETY ANALYSES
(continued)

long term primary containment response after a design basis
LOCA. The RCW/RSW System provides cooling water for the RHR
suppression pool cooling mode to limit suppression pool
temperature and primary containent pressure following a
LOCA. This ensures that the pr'mary containment can perform
its intended function of limiting the release of radioactive
materials to the environment follow.ng a LOCA. The RCw/RSW
System also provides cooling to other components assumed to
function during a LOCA (e.g., RHR). \lso, the ability to
provide onrite emergency AC power is uependent on the
ability of the RCW/RSW System to cool the DGs.

The safety analyses for long term containment cooling were
performed, as discussed in the SSAR, Sections
6.2.1.1.3.3.1.4 and 6.2.2.3 (Refs. & and 6, respectively),
for a LOCA, concurrent with a loss of offsite power, and
minimum available DG power. The worst case single fatlure
affecting the performance of the RCW/RSW System is the
failure of one of the three standby DGs, which would in turn
affect one of the three RCW/RSW divisions and cause failure
of a RHR heat exchanger as assumed in the SSAR analysis.
Reference 2 discusses RCW/RSW System performance during
these conditions.

The combined RCW/RSW System, together with the UHS, satisfy
Criterion 3 of the NRC Policy Statement.

LCO

The OPERABILITY of Divisions A, B and C of the RCW/RSW
System is required to ensure the effective operation of the
RHR System in removing heat from the reactor, and the
effective operation of other safety related equipment during
a DBA or transient. Requiring all three divisions to be
OPERABLE ensures that two divisions will be available to
provide adequate capability to meet cooling requirements of
the equipment required for safe shutdown in the event of a
single failure.

A division is considered OPERABLE when:
a. A1l four associated RCM/RSW pumps are OPERABLE;
b. A1l three RCW/RSW heat exchangers are OPERABLE;

(continued)

ABWR TS
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BASES

RCW/RSW System and UHS-Operating
B3.7.1

LCO
(continued)

c. The associated UHS is OPERABLE; and

d. The associated piping, vaives, instrumentation, and
controls required to perform the safety related
function are OPFRABLE.

OPERABILITY of the UHS is based on a maximum water
temperature of 35°C (95°F) with OPERABILITY of each division
requiring a minimum water level at or above elevation [mean
sea level (equivalent to an indicated level of 2 | ]) and
four OPERABLE spray networks].

The isolation of the RCW/RSW System to components or systems
may render those components or systems inoperable, but does
not affect the OPERABILITY of the RCW/RSW System.

APPLICABILITY

In MODES 1, 2, and 3, the RCW/RSW System and UHS are
required to be OPERABLE to support OPERABILITY of the
equipment serviced by the RCW/RSW System and UHS, and are
required to be OPERABLE in these MODES.

In MODES 4 and S, the OPERABILITY requirements of the
RCW/RSW System and UHS are specified in LCOs 3.7.2, "RCW/RSW
and UHS-Shutdown" and 3.7.3, "RCW/RSW and UHS-Refueling”.

ACTIONS

Al

If cne RCW pump and/or one RSW pump and/or one RCW/RSW heat
exchanger in the same division is inoperable (i.e., if only
the minimum complement of one RCW pump, one RSW pump and two
RCW/RSW heat exchangers are OPERABLE) in one division,
action must be taken to restore the inoperable component(s),
and thus the division affected, to OPERABLE status within 30
days. In this conditinn sufficient redundant equipment 15
sti11 available to provide cooling water to the required
safety related components and sufficient heat removal
capacity is still available to adequately cool safety
related loads, even assuming the worst case single failure.
However, in the degraded mode of this Condition, overall
reliability is reduced and a division may not be capable of

(continued)
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BASES

RCW/RSW System and UHS-Operating
B 3.7.1

ACTIONS

A.l (continued)

removing heat from the respective RHR heat exchanger at a
rate consistent with design basis assumptions and modeling
in the analysis for long term containment cooling (depending
on other factors such as actual UHS temperature).

With a minimum complement of one RCW pump, one RSW pump and
two RCW/RSW heat exchangers, a division is capable of
performing its safety related cooling function, consistent
with design basis assumptions, for all required modes with
the exception of containment cooling. However, beyond
design basis calculations performed to support PRA success
criteria (Ref. 7) demonstrate that successful operation of
only one of ‘hree RHR divisions (in the suppression pool
cooling mode) is needed to prevent conditions inside the
containment from exceeding its ultimate capacity (see

B 3.6.2.3). Thus, should a DBA occur while in this slightly
degraded Condition, even considering a coincident worst case
single failure, the combined RCW/RSW and RHR system would
retain the capability to ultimately protect containment
integrity.

The 30-day Completion Time is reasonable, based on the low
probability of an accident occurring during the 30 days that
a component is inoperable in one or more divisions, the
number of available redundant divisions, the substantial
cooling capability still remaining in a division(s) in this
Condition, and the expected high division availability
afforded by a system where most of the equipment, including
the minimum required for most functions, is normally
operating.

B.l and B.2

If one RCW/RSW division is inoperable for reasons other than
Condition A, then, immediately, those required feature(s)
supported by the inoperable RCW/RSW division must be
declared inoperable (e.g., Emergency Diesel Generator, RHR
heat exchanger, drywell coolers, R coolers, etc.) and the
applicable Conditions and Required Actions of the
appropriate LCOs for the inoperable required feature(s) must
ve entered. For example, applicable Conditions of LCO
3.8.1, "AC Sources-Operating,” LCO 3.4.7, "Residual Heat
Removal (RHR) Shutdown Cooling System-Hot Shutdown, " LCO

(continued)
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BASES

RCW/RSW System and UHS-Operating
B 3.7.1

ACTIONS

B.l and B.2 (continued)

3.4.1, "Reactor Internal Pumps (RIP) Operating," and LCO
3.6.1.5, “Drywell Air Temperature" be entered and the
Required Actions taken if the inoperable RCW/RSW division
results in an inoperable DG, RHR shutdown cooling, RIPS or
drywell coolers, respectively. This is in accordance with
LCO 3.0.6 and ensures the proper actions are taken for these
components.

Additionally, immediate action must be taken to restore the
inoperable RCW/RSW division to OPERABLE status. This is
consistent with the Required Actions of the applicable LCOs
for those support feature(s) declared inoperable as a result
of the inoperable RCW/RSW division.

C.land C.2

If one RCW pump and/or one RSW pump and/or one RCW/RSW heat
exchanger in the same division is inoperable in two or more
separate divisions, one RCW/RSW division must be restored to
OPERABLE status within 7 days and two RCW/RSW divsions must
be restored to OPERABLE status in 14 days. In this
condition sufficient redundant equipment is still available
to provide cooling water to the required safety related
components and sufficient heat removal capacity is stil)
available to adequately cool safety related lToads. However,
a division may not be capable of removing heat from the
respective RHR heat exchanger at a rate consistent with
design basis assumptions and modeling in the analysis for
long term containment cooling. Nonetheless, with a minimum
complement of one RCW pump, one RSW pump and two RCW/RSW
heat exchangers, a division is still capable of performing
its safety related cooling function, consistent with design
basis assumptions, for ali ‘ther modes. Furthermore, beyond
design basis calculations performed to support PRA success
criteria (Ref. 7) demonstrate that only one of three RHR
divisions (in the suppression pool cooling mode) is needed
to ultimately protect containment integrity (see B 31.6.2.3).
Therefore, continued operation for a limited time is
justified. However, in the degraded mode of this Condition,
overall reliability and heat removal capability is reduced
from that of Condition A, and thus a more restrictive
Completion Time is imposed.

(continued)
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BASES

RCW/RSW System and UHS-Operating
B 3.7.1

ACTIONS

C.1 and C.2 (continued)

The 7 and 14 day Completion Times are reasonable, based on
the low probability o an iccident occurring during the
period that one or more redundant components are inoperable
in one or more divisions, the number of available redundant
divisions, the substantial cooling capability still
remaining in divisions in this Congition, and the expected
high division availability afforded by a system where most
of the equipment, including the minimum required for most
functions, is normally operating.

R1. 0.2, D3 andD.4

1f the RCM/RSW division cannot be restored to OPERABLE
status within the associated Completion Time, or two or more
RCW/RSW divisions are inoperable for reasons other than
Condition C, or the UHS is determined inoperable, the unit
must be placed in a MODE in which the LCO does not apply.
To achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR3.7.1.1

This SR ensures adequate long term (30 days) cooling can be
maintained. With the UHS water source below the minimum
level, the affected RCW/RSW division must be declared
inoperable. The 24 hour Frequency is based on operating
experience related to trending of the parameter variations
during the applicable MODES.

(continued)
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RCW/RSW System and UHS-Operating
B 3.7.1

SURVETLLANCE
REQUIREMENTS

SR3.7.1.2

This SR verifies the water level in each RSW pump well of
the intake structure to be sufficient for the proper
operation of the RSW pumps (net positive suction head and
pump vortexing are considered in determining this limit).
The 24 hour Frequency is based on operating experience
related to trending of the parameter variations during the
applicable MODES.

SR3.7.1.3

Verification of the UKS temperature ensures that the heat
removal capability of the RCW/RSW System is within the
assumptions of the DBA analysis. The 24 hour Frequency is
based on operating experience related to trending of the
parameter variations during the applicable MODES.

SR3.7.1.4

Verifying the correct alignment for each manual,

power operated, and automatic valve in each RCW/RSW division
flow path provides assurance that the proper flow paths will
exist for RCW/RSW operation. This SR does not apply to
valves that are locked, sealed, or othcrwise secured in
position, since these valves were verified to be in the
correct position prior to locking, sealing, or securing. A
valve is also allowed to be in the nonaccident position and
yet considered in the correct position, provided it can be
automatically realigned to its accident position. This SR
does not require any testing or valve manipulation; rather,
it involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves.

This SR is modified by a Note indicating that isoy, on of
the RCW/RSW System to components or systems may re r those
components or systems inoperable, but does not af. . the
OPERABILITY of the RCW/RSW System. As such, when ail
RCW/RSW pumps, valves, and piping are OPERABLE but a branch
connection off of the main header is isolated, the RCW/RIW
System is still OPERABLE.

(continued)
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RCW/RSW System and UHS-Operating
B 3.7.1

SURVEILLANCE
REQUIREMENTS
(continued)

3R 3.7.1.4 (continued)

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
cperation, and ensures correct valve positions.

SR3.7.1.3

This SR verifies the automatic isolation valves of the
RCW/RSW System will automatically switch to the safety or
emergency position to provide cooling water exclusively to
the safety related equipment, and limited non-safety related
equipment, during an accident event. This is demonstrated
by use of an actual or cimulated initiation signal. This SR
also verifies the automatic start capability of the RCW/RSW
pumps that are in standby and automatic valving in each of
the standby RCW/RSW heat exchangers in each division. The
LOGIC SYSTEM FUNCTIONAL TEST in SR 3.3.5.1.4 overlaps this
SR to provide complete testing of the safety function.

Operating experience has shown that these components usually
pass the SR when performed on the 18 month Frequency.
Therefore, this Frequency is concluded to be acceptable from
a reliability standpoint.

REFERENCES

1. Regulatory Guide 1.27, Revision 2, January 1976.
ABWR SSAR, Sections 9.2.11 and 9.2.15.

ABWR SSAR, Table 9.2-4C.

ABWR SSAR, Chapter 6.2.1.1.3.3.1.4.

ABWR SSAR, Chapter 15.

ABWR SSAR, Section 6.2.2.3.

- O tn & W N

(later].
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GE Nuclear Energy

May 19, 1993 Docket No. STN 52-001

Chet Poslusny, Senior Project Manager

Standardization Project Directorate

Associate Directorate for Advanced Reactors
and License Renewal

Office of the Nuclear Reactor Regulation

Subject: Submittal Supporting Accelerated ABWR Review Schedule - Revised LCO
375

Dear Chet:

Enclosed is a SSAR markup of the revised LCO 3.7.5, Main Turbine Bypass System.
Please provide a copy of this transmittal to George Thomas.

Sincerely,

3ok

Jack Fox
Advanced Reactor Programs

cc: Norman Fletcher (DOE)
Cal Tang (GE)
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Main Turbine Bypass System

3.7.%
-
PLANT SYSTEMS
S
1.7.% Main Turbine Bypass System
P "
LCe 3.7.% The Main Turbine Bypass System shall be OPERABLE.
LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),* limits for =
¥ an inoperable Main Turbine Bypass System, as specifieg in
thf{[COLRL. are made applicable. i
- o~ -

40
APPLICABILITY:  THERMAL POWER 2z 2§% RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A.~>IRequ1renents of the ALl ~>ISat*sfy the 2 hours
LCO not met or Main reguirements of the
Turdbine Bypass System LCO or restore Main
inoperable.} Turbinc Bypass System
to OPERABLE stltus.h*_
8. Required Action and B.1 Reduce THERMAL POWER | 4 hours v
associated Completion to < 5% RTP, >
Time not met. 40 "
)
v
"
N
y
SURVEILLANCE REQUIREMENTS N
SURVEILLANCE FREQUENCY i
£
SR 3.7.%.1 verify of each main 31 days ”
|

turdi

(continued)

/ P er form bypass Valve opening ™
o Lest fo 4’/mx/~ak/J /a% fo;,‘//o..

fo’ e“‘) -fa bime
AeRISSTS | by s A g 7416 ROy 00426752




Main Turbine Bypass System

3.7.4
S
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE I FREQUENCY
; N\ -
SR 3.7.8.2 Perform a system functional test. TIBT‘;;nths}
3 ki
SR 3.7.8.3 verify the TURBINE BYPASS SYSTEM RESPONSE 18f‘;;nth§§
TIME is within limits. )

.

LEeFukts NG
//g/‘f(‘\)ﬁl.—

A BWRM STS 3.7-17 Rev— 00928




Main Turbine Bypass System
B 3.7.%
'y

BASES

ACTIONS 8.1 4o 0
(continued)

ystem cannot be restored to

PR limits for an inoperable Main
are not applied, THERMAL POWER must be
As discussed in the Applicability
section, operation at < RTP results in sufficient margin
to the required limits, and the Main Turbine Bypass System
is not required to protect fuel integrity during the
feedwater controller failure, maximum demand event. The

4 hour Completion Time is reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

5
SURVEILLANCE SR_3.7.8.1

1 -—Lycling each main turbine bypass valve
| 7 oycte-offull-teaval demonstrates that the valves are
; Cf%ren'~:7 mechanically OPERABLE and will function when required. The

3] day Frequency is based on enginesring—judement —is
sonsistent with the preocedursi—controtsgiverningvalue

eperation —and-ensures—correct—valve-posttions—Iherefore

——

K A
) G reliabilidy Gualys:s (fef 2. )
S s e
SR 3.7.8.2

The Main Turbine Bypass System is required to actuate
automatically to perform its design function. This SR
demonstrates that, with the required system initiation

;1 nals, the va}vcs will actuate to their required position.
E L1 G requency is based on the need to perform
‘ '55):;{“(_ this Surveillance under the conditions that apply during a

unit outage and because of the potential for an unplanned
| 4 transient if the Surveillance were performed with the
reactor at power. Operating experience has shown the
Frequency, which is based on the refueling cycle,
is acceptable from a reliability standpoint.

(continued)

ABWRX STS B 3.7-29 Rev—009/26/ 92—
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Main Turbine Bypass System

B 3.7.%
BASES
5 | QEFUE LING
o et
(continued) This SR ensures that the TURBINE BYPASS/SYSTEM RESPONSE TIME

is in compliance with the assumptions ¢f the appropriate
safety analysis. The response time limits are specified in
{unit specific documentation]. The Frequency is
based on the need to perform this Surveillance under the
conditions that apply during a unit outage and because of
the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating

experience has shown th"‘{-ﬂfﬁmﬁh Frequency, which is
based on the refueling cycle, is acceptable frum a
reliability standpointy q-4

ysal o based “pen +Le hef 3 PE Fuel/nNG

[eb'skl'/:'t" Q-Q/')o'l" ‘f N TELUA

g

ABUA i <
REFERENCES 1> FsAR, SectionT7.7.1.817

7> PR, seetion TSI

(4]
Pl ok Chapter IS
——
3 ( ] |
()f ’L
‘1{“"{4
pBWR}§ STS B 3.7-30 RO/ 28790



ABWR Main Turbine Bypass Valve Failure Rate

The ABWR has three main turbine bypass valves (BPVs) with the
capacity to dump 33% of reactor steam directly to the main condenser. In
event of a turbine trip at modest power, less than 338, the BPVs will open
quickly to dump steam before a reactor scram can occur because of high
reactor pressure.

1f a turbine trip occurs at high power, even fast action of the
bypass valves will not avoid reactor scram. However, the pruper BPV
function will limit the pressure rise in the reactor. The hydraulic fluid
loop showing the fast acting solenoid valve (FASV) and its connectiocn to
the BPV is shown in Figure 1. The FASV is the key to fast opening of
BPVs.

The number of safety related demands on the bypass valves and the
FASV will depend on the number of rurbine trips for which operability of
the BPVs is assumed. That analysis included only one transient in which
it was assumed that the BPVs would function properly. The transient is
described in SSAR Section 15.1.2, Feedwater Controller Failure -- Maximum
Demand: and the estimated frequency is less than once in 10,000 years.
However, the event is analyzed as a moderate frequency event (once in 20
years), which overestimates its impertance by a facter of 500.

Bypass valves of current FWs in the U.S. are tested monthly in a
rest that includes slow stroking for 908 of valve travel followed by rapid
stroke for the final 108 of travel. This monthly test frequency has no
technical basis and was established on the basis of other turbine valve
testing. Because of the 11% power capability of a single bypass valve in
the ABWR plant, it is desirable to test the full stroke and fast travel of
bypass valves only during plant shutdown, approximately every two years,
to minimize disturbance to the electrical grid and to minimize potential
challenges to the plant safety systems. At shutdown the total valve
stroke time can be measured. The valves can be stroked slowly during
plant operation over partial travel (such as 108) to assure that they are
not bound and will open on demand. Such a test will have little impact on
operation.

The circuit to cause fast opening of the BPV is attached as Figure 2.
The fault tolerant, solid state digital controller components are checked
frequently by the self-check circuits. They are also combined in
2-out-of-3 logic so there will be a very low probability of failures of
the controller that lead to inadvertent opening of the fast acting
solenoid valves (FASVs). Because of the high reliability of this circuit,
the main contributor to failure of the FASV to perform its desired
function will be the FASV itself.

The referenced IEEE Standard gives failure rates for much nuclear
plant equipment, including solenoid valves. The "all modes" failure rate
for solenoid valves is 1.32E-6/h, but this is primarily for "catastrophic”
(spurious open or spurious close) failures, 0.95E-6/h. The failure rate
for "degraded” performance is 0.37E-6/h. A demand failure rate of
1.08E-6/d is also given in IEEE 500-1984.



The demand failure rate for solenocid valves is very low, and demand
failure rates are generally not time dependent. Therefore, it will be
assumed to be independent of test frequency. It is pessimistic to assume
that the time dependent failure rate is dominant, in which case the
failure rate will be proportional to the test interval. For such a
pessimistic approach, the average failure probability during a time
interval T is given as

N = AT/2 = 0.37E-6 x T/2 =

0.185E-6 x T (hours) = 1.35E-4 x T (months)

Test Interval T (months) = O 3 6 12 24
Failure Probability - 1,35E-4 4E-4 8.1E-4 1.6E-3 3.2E-3
Valve failures/year - 2.0E-5 6.1E-5 1.2E-4 2.4E-4 4.9E-4

During FWC Maximum
Demand Failure

The valve failures per year are based on three valves in the plant
and on the assumed 0.05 safety related turbine trips per year. To
summarize the table, at & current test frequency of monthly for the FASV,
less than one bypass valve failure in 50,000 years would be expected
during failure of the feedwater controller resulting in maximum FW demand.
(This failure could result in reactor overpressure, if bypass capability
with the other valves were lower than power level.) 1f the test frequency
were once per six months, one failure per 16,000 years could be expected.
A 24-month interval between tests would result in the expectation of one
failure per 2,000 years.

The determination of test frequency for turbine bypass valve testing
should be based on the acceptable frequency of valve failure during the
transient caused by FWC failure and leading to maximum flow demand. If
one turbine trip causing reactor overpressure in 2,000 years is
acceptable, a 24-month test interval can be justified.

Cnsideration was given to the probability that accumulator failure
would preclude rapid BPV action when needed. The accumulators are
prechargrd with nitrogen to 900 psig with the hydraulic system pump of f.
When the p.mp operates, system pressure climbs to 1600 psig. This
pressure is mrintained by the operating pump, and a standby pump will
automatically stait if system pressure drops to a preset value, indicating
failure of the operating pump. If the accumulator leaks nitrogen, without
being detected, and subsequently the operating pump fails and the standby
pump fails ro start, or starts and fails to run, the plant would be
vulnerable to the FWC maximum demand event, with its assumed 0.05/year
probability.



The probabilities of the above sequence are as follows:
. Accumulator leaks in 2 years: 1.7E-5/h x 8760 x 2h = 0.30

- Operating pump fails to run 3 months (assume that pump switches
to standby after 3 months):

7.4E-6/h x 8760 h/4 = 1.63E-2

- Standby pump fails to start or starts & fails to run for one
month (failed pump could be repaired in one month) :

1.3E-3 + 7.4E-6 x 8760 7/ 12 = (1.3 + 5.4) E-3 = 6.7E-3

. Demand for BPV operation, FWC maximum demand: 0.05/year

- Total event probability:

0.30 x 1.63E-2 x 6.7E-3 x 0.05 = 1.6E-6/year

The probability of this sequence of events is so low, even when the
event frequency is overestimated by a factor of 500, it need not be
considered. It will have no impact on the frequency of BPV testing.

Reference: I1EEE Std. 500-1984, "IEEE Guide to the Collection and
Presentation of Electrical, Electronic, and Sensing Component
Reliability Data for Nuclear Power Generating Stations”, Dec

13, 1983
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TRIP SIGNAL FOR FASV FIRING

X LOGIC IF X + 25%
—— COMPARATOR
BYPASS VALVE
STEAM FLOW 1
DEMAND FROM + DEMAND . R
i ALVE >
PRESSURE POSITION CONTROLLER ;
REGULATOR N fOCOH »)
n L OF SERVOVAL VE
VALVE POSITION | g BYPASS VAL VE
R SENSOR (1 VDT #1) POSITION
DEMAND FROM
TURBINE CONTROL
SYSTEM (SET TO ZERO
ON TURBINE TRIP)
b 1O OTHER BYPASS VAL VES

FAUL T TOLERANT DIGTTAL CONTROLLER FOR BYPASS VALVES (TYICAL OF IIREE CHANNELS)

CHANNEL |
WO -
ouT
FIRES FASY
i TR CHANNEL 2
LOGIC
d CHANNEIL 3

FIGURE 2. TURBINE BYPASS VALVE FAST ACTING SOLENOID VALVE CONTROL CIRCUTI
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GE Nuclear Energy

Seneral Electric Company
175 Curmner Averue. San Jose CA 85125

September 16, 1993 Docket No. STN 52-001

Chet Poslusny, Senior Project Manager

Standardization Pioject Directorate

Associate Directorate for Advanced Reactors
and License Renewal

Office of the Nuclear Reactor Regulation

Subject: Submittal Supporting Accelerated ABWR Schedule - P&R Version of
Technical Specification LCOs 3.5.1 and 3.7.1 and Bases

Dear Chet:

Enclosed are revised LCOs 3.5.1 and 3.7.1 and associated bases. These are intended to
replace LCOs 3.5.1 and 3.7.1 issued for P&R dated 7/22/93 and 7/30/93, respectively, in
their entirety.

Please provide a copy of this transmittal to Mark Reinhart.

Sincerely,

oxd

Jack'Fox
Advanced Reactor Programs

cc:  Alan Beard (GE)

Norman Fletcher (DOE)
Cal Tang (GE)
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RCW/RSW System and UHS-Operating

3.7.1

3.7 PLANT SYSTEMS
3.7.1 Reactor Building Cooling (RCW) System, Reactor Service Water
(RSW) System and Ultimate Heat Sink (UHS)-Operating
1o 3.7.3 Divisions A, B and C of the RCW/RSW System and the UHS shall
be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One RCW pump and/or
one RSW pump and/or A.l Restore pump(s) 30 days
one RCW/RSW heat and/or heat exchanger
exchanger inoperable to OPERABLE status.
in a single division.
B. One RCW/RSW division B.1 Declare associated Immediately
inoperable for reasons supported required
other than feature(s) inoperable
Condition A. and enter applicable
Conditions and
Required Actions of
the LCOs for the
inoperable required
feature(s).
AND
8.2 Initiate action to Immediately
restore RCW/RSW
division to OPERABLE
status.
(continued)
ABWR TS 3.7-1 09/14/93



» RCW/RSW System and UHS-Operating

| 3.7.1
} ACTIONS (continued)
‘ CONDITION “AUIRED ACTION COMPLETION TIME
; C. Condition A exists in | C.1 Restore one 7 days
two or more RCW/RSW inoperable RCW/RSW
| divisions. fivision to OPERABLE
i status.
AND
% Restore twe 14 days

inoperable RCW/RSW
divisions to OPERABLE

status.
D. Required Action and D.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A, B | AND
or C not met.
D.2 Be in MODE 4. 36 hours

OR

Two or more RCW/RSW
divisions inoperable
for reasons other than
Condition C.

OR
UHS inoperable.

e

ABWR TS 3.7-2 09/14/93



RCW/RSW System and UHS-Operating

SURVEILLANCE REQUIREMENTS

3.7.1

SURVETLLANCE

FREQUENCY

SR 3.7.1.1

Verify the water level of each UHS
[spray pond] is 2 [ ] ft.

24 hours

SR 3.7.1.2

Verify the water level in each RSW pump
well of the intake structure is 2 [ ] ft.

24 hours

SR 3.7.1.3

Verify the average water temperature of
UHS is < 35°C (95°F).

24 hours

SR 3.7.1.4

Isolation of flow to individual components
does not render RCW/RSW System inoperable.

-------------------------------------------

Verify each RCW/RSW division manual, power
operated, and automatic valve in the flow
path servicing safety related systems or
components, that is not locked, sealed, or
otherwise secured in position, is in the
correct position.

31 days

SR 3.7.1.%

Verify each RCW/RSW division actuates on an
actual or simulated initiation signal.

18 months

N

ABWR TS

3.7-3
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RCW/RSW System and UHS-Operating
B 3.7.1

B 3.7 PLANT SYSTEMS

B8 3.7.1 Reactor Building Cooling Water (RCW) System, Reactor Service Water

BASES

(RSW) System, and Ultimate Heat Sink (UHS)-Operating

BACKGROUND

The RCW and RSW Systems are designed to provide cooling
water for the removal of heat from unit auxiliaries, such as
Residual Heat Removal (RHR) System heat exchangers, standby
diesel generators (DGs), and room coolers for Emergency Core
Cooling System equipment required for a safe reactor
shutdown following a Design Basis Accident (DBA) or
transient. The RCW/RSW System also provides cooling to unit
components, as required, during normal shutdown and reactor
isolation modes. During a DBA, most, but not all, equipment
required for normal operation only is isolated from the
RCW/RSW System, and cooling is directed to selected non-
essential equipment such as control rod drive (CRD) pump oil
coolers, instrument and service air compressor coolers,
reactor water cleanup (RWCU) pump coolers, drywell coolers
and reactor internal pump (RIP) MG set coolers and to

safety related equipment. All non-essential equipment can
be manually isolated if required. During all plant
operating modes, 211 RCW/RSW divisions have at least one
pump operating and, therefore, if a LOCA occurs the RCW/RSW
systems will alreadly be in operation.

The combined RCW/RSW system includes three separate
divisions (A, B and C:. Each division consists of the
ultimate heat sink (UHS), an independent cooling water
header, an independent service water loop, and the
associated pumps, heat exchangers, piping, valves and
instrumentation. Each division includes two RCW pumps, two
RSW pumps and three RCW to RSW heat exchangers. Each
division is sized to provide sufficient cooling capacity to
support the required safety-related systems in its
respective division during safe shutdown of the unit
following a loss-of-coolant accident (LOCA).

The UHS is [a spray pond with four spray networks, and their
supply piping, suspended above the pond surface on
reinforced concrete columns]. The[spray pond [is sized such
that sufficient water inventory is available Tor all RCW/RSW
System post LOCA cooling requirements for a 30 day period

(continued)
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with no external makeup water source available (Regulatory
Guide 1.27, Ref. 1). Normal makeup for the [spray pond] is
provided automatically by the [power cycle heat sink makeup
line].

Cooling water is pumped from the [spray pond] by the RSW
pump(s) to the RCW/RSW heat exchangers through the three
main redundant supply headers (divisions A, B and C). In a
separate closed lcop cooling water is circulated by the
pump(s) in each RCW division through the essential
components to be cooled and back through the RCW/RSW heat
exchangers. Thus, the heat removed from the components by
the RCW is transferred to the RSW, and then ultimately
rejected to the UHS.

Divisions A, B and C supply cooling water to redundant
equipment required for a safe reactor shutdown. Additional
information on the design and operation of the RCW/RSW
System and UHS along with the specific equipment for which
the RCW/RSW System supplies cooling water is provided in the
ABWR SSAR, Sections 9.2.1]1 and 9.2.15 and the SSAR,

Table 9.2-4C (Refs. 2 and 3, respectively). The combined
three division RCW/RSW System is designed to withstand a
single active or passive failure coincident with a loss of
offsite power, without losing the capability to supply
adequate cooling water to equipment required for safe
reactor shutdown.

Following a DBA or transient, the RCW/RSW System will
operate automatically without operator action. Manual
initiation of supported systems is, however, performed for
some cooling operations (e.g., shutdown cooling).

APPLICABLE
SAFETY ANALYSES

The volume of water incorporated in the UHS is sized

so that sufficient water inventory is available for all
RCW/RSW System post LOCA cooling requirements for a 30 day
period with no additional makeup water source available
(Ref. 1). The ability of the RCW/RSW System to support

Tong term cooling of the reactor or containment is assumed
in evaluations of the equipment required for safe reactor
shutdown presented in the SSAR, Sections 9.2.11, 9.2.15,
6.2.1.1.3.3.1.4, and Chapter 15, (Refs. 2, 4, and 5,
respectively). These analyses include the evaluation of the

(continued)
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long term primary containment response after a design basis
LOCA. The RCW/RSW System provides cooling water for the RHR
suppression pool cooling mode to 1imit suppression pool
temperature and primary containment pressure following a
LOCA. This ensures that the primary containment can perform
its intended function of limiting the release of radioactive
materials to the environment following a LOCA. The RCW/RSW
System also provides cooling to other components assumed to
function during a LOCA (e.g., RHR). Also, the ability to
provide onsite emergency AC power is dependent on the
ability of the RCW/RSW System to cool the DGs.

The safety analyses for long term containment cooling were
performed, as discussed in the SSAR, Sections
6§.2.1.1.3.3.1.4 and 6.2.2.3 (Refs. 4 and 6, respectively),
for a LOCA, concurrent with a loss of offsite power, and
minimum available DG power. The worst case single failure
affecting the performance of the RCW/RSW System is the
failure of one of the three standby DGs, which would in turn
affect one of the three RCW/RSW divisions <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>