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LIMLTING CONDITION FOR QPERATION SURVEILLANCE REQUIREMENT s

£, Drywell Leak Detection £, Qrywell Leak Detection

The Vimiting conditions of
operation for the instrumentation functionally tested, calibrated
that monitors drywell leak and checked as indicated in
gogogtion are given in Section | Section 4.6.C.

F.  Surveillance Information Readouts F. Survelllance Information Readouts

The 1imiting conditions for the Instrumentation shall be
1nstrumontagion that provides calibrated and checked as
surveillance information readouts ifndicated in Table 4.2 .F,
are given in Tabl- 3.2.F.

Instrumentation shall be

Amendment No, 89, 44
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3.2

BASES (Cont'd)

The flow comparator and scram discharge volume high level components
have only one logic channel and are not required for safety.

The refueling interlocks also operate one logic channel, and are
rcqgl:od for safety only when the mode switch 1s in the refueling
position,

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapidly
enough to allow either core spray or LPCl to operate in time. The
automatic pressure relfef function Vs provided as a backup to the HPCI
in the event the HPCI does not operate. The arrangement of the tripoing
cortacts 1s such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing or calibration, and also minimizes the risk of inadvertent
operation; 1.e., only one instrument channel out of service.

Four radiation monitors are provided which inftiate the Reactor Bullding
Isolation and Control System and operation of the standby gas treatment
system. The instrument channels monitor the radiation from the
refueling area ventilation exhaust ducts.

Four instrument channels are arranged in 2 1 out of 2 twice trip logic.

Trip settings of < 100 mr/hr for the menitors in the refueling area
ventilation exhaust ducts are based upon initiating normal ventilation
fsolation and standby gas treatment system operation so that none of the
activity released during the refueling accident leaves the Reactor
Building via the normal ventilation path but rather all the activity is
processed by the standby gas treatment system,

Amendment No. 89, 122, 72



LIMLTING CONDITIONS FOR QPERATION

3.6.8
3.

3.6.C

1.

Coolant Chemistry (Cont'd)

For reactor startups and for
the first 24 hours after
placing the reactor in the
pover opor|t1n2 condition, the
following 1imits shall not be

exceeded:
Conductivity . . 10 umho/cm
Chloride fon . . 0.1 ppm

Except as specified in 3.6.8.3
above, the reactor coolant
water shall not exceed the
following 1imits when operating
with steaming rates greater
than or equal to 100,000 pounds

per hour:
Conductivity . . 10 umho/cm
Chloride ion . . 1.0 ppm

If Specification 3.6.B cannot
be met, an orderly shutdown
shall be inftiated and the
reactor shall be in Mot
Shutdown within 24 hrs. and
Cold Shutdown within the next 8
hours.

Coolant Lea"age

Any time irradiated fuel 1s in
the reactor vessel and coolant
temperature is above 212°F, the
following 1imits shall be
observed:

Operational Leakage

a. Reactor coolant S{stem
leakage shall be limited to:

1. No Pressure Boundary
Leakage

2. <5 gpm Unidentified
Leakage

3. <25 gpm Total Leakage
averaged over any 24
hour perfod.

Amendent No, 42,

4.6.8

3, A

4.6.C

SURVEILLANCE REQUIREMENTS

Coolant Chemistry (Cont'd)

With steaming rates of 100 J0O
pounds per hour or greater, a
reactor coolant sample shall
be taken at least every 96
hours and analyzed for
chloride fon content.

. When a1l continuous

conductivity monitors are
fnoperable, a reactor coolant
sample shall be taken at least
datly and analyzed for
conductivity and chloride ion
content.

Coolant Leakage

Any time irradiated fue! is in
the reactor vessel and coolant
temperature 1s above 212°F,
the following survelllances
shall be performed:

- Qperational Leakage

Demonstrate drywe!l leakage is
within the 1imits specified in
3.6.C.1 by monitoring the
coolant leakage detection
systems required to be
operable by 3.6.C.2 at least
once every 8 hours.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.C.2 6.C.2 L

(Cont'd) (Cont'd)

2. One channel of a drywell 2. An instrument channel
atmospheric particulate calibration at least once
radioactivity monitoring per 18 months,
system, or

For each required drywell

3. One channel of a drywell atmospheric radicactivity
atmospheric gaseous mrnitoring system perform:
radioactivity monitoring
system. 1. An instrument check at

least once per day,
b. 1. At least one drywell sump

ro

monitoring system shall 2. An instrument functional
be Operable; otherwise, test at least once per 3i
be 1n Hot Shutdown within days, and

the next 12 hours and in

Cold Shutdown within the 3. An instrument channel

following 24 hours.

At least one gaseous or
particulate radioactivity
monitoring channel must
be Operable; otherwise,
reactor operation may
continue for up to 31
days provided grab
samples are obtained and
analyzed every 24 hours,
or be in Hot Shutdown
within the next 12 hours
and in Cold Shutdown
within the following 24
hours.

c. With no required leakage
detection systems Operable,

be i

n Cold Shutdown within 24

hours.
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BASES:
3.6.C and 4.6.C
Coolant Leakage

Allowable leakage rates of coolant from the reactor coolant system have been
based on the predicted and experimentally observed behavior of cracks in pipes
and on the ability to makeup coolant system leakage in the event of loss of
offsite a-c power. The normally expected back?round leakage due to equipment
design and the detection capability for determining coolant system leakage
were also considered in establishing the limits. The behavior of cracks in
piping systems has been experimentally and analytically investigated as part
of the USAEC sponsored Reactor Primary Coolant System Rupture Study (the Pip2
Rupture Study). Work utilizing the data obtained in this study indicates that
leakage from a crack can be detected before the crack grows to a dangerous or
critical size by mechanically or thermally induced cyclic loading, or stress
corrosion cracking or some other mechanism characterized by gradual crack
growth, This evidence suggests that for leakage somewhat ?reater than the
limit specified for unidentified leakage, the probability is small that
imperfections or cracks associated with such leakage would grow rapidly.
However, the establishment of allowable unidentified leakage grea.er than that
given in 3.6.C on the basis of the data presently availabie would be premature
because of uncertainties associated with the data. For leakage of the order
of 5 gpm, as specified in 3.6.C, the experimental and analytical data suggest
a reasonable margin of safety that such leakage magnitude would not result
from a crack approaching the critical size for rapid propogation. Leakage
less than the ma?n1tude specified can be detected reasonabiy in a matter of a
few hours utilizing the available leakage detection schemes, and if the origin
cannot be determined in a reasonably short time the piant should be shut down
to allow further investigation and corrective action.

Verification of the integrity of the reactor coolant system (3.6.C.1.a.1.: No
Pressure Boundary Leakage) is provided during RFV Class I systei hydrostatic
and leak tests conducted to meet section 3/4.6.G: Structural Integrity (ASME
Code, Section XI, IWA 5000, and IWB "000.)

Two leakage collection sumps are provided inside primary containment.
Identified leakage is piped from pump seal leakoffs, reactcr vessel head
flange seal leakoff, selected valve stem leakoff including recirculation loop
and main steam isolation valves, and other equipment drains to the drywell
equipment drain sump. The second sump, the drywell floor drain collection
sump receives leakage from the drywell coolers, control rod drives, other
valve stems and langes, floor drains, and closed cooling water system
drains. Drainage into the drywell floor drain sump is generally considered
Unidentified Leakage. Both sumps are equipped with level and flow monitoring
equipment to alert operators if allowable leak rates are approached.

A drywell sump monitoring system, as required in 3.6.C.2, consists of one

equipment sump pump and one floor drain sump pump, plus associated
instrumentation. Flow integrators, one for the equipment drain sump and

Amendment No. 143



Coolant Leakage (Continued)

another for the floor sump, compris s1C instrument s
to record the flow of liquid from the ¢ 11 sumps. A mani
the tine interval between sump pump starts utiiized to ¢
the 1w ﬁr\tf'grdtcrs if the instru on 1s found to be
time '‘nterval determines the leakage flow because the capacit

KNOW

-

apa of each of the two drywell floor sump pumps

¢.pacity of each of the two drywell equipment sump pumps 1

Rwmoval of 25 gpm from either of these sumps can be accompi
cunsiderable margin.

d
he drywell atmosphere 1s monitored by the React
on System. This system cot ts of

to the sump monitoring oolant leakage, airbe

the primary cor
as a result

twO panels
inment a [ e for particu

ta
of

l:_l' t

The 2 gpm 1imit for coo’
limit specified by the niC in Generic Letter

BNR Austenitic Ctainless Stee! Piping This

RUN mode to accommodate the expected coolant leakage
pressurization.

The total leakage rate consists of all leakage,

equipment drain sump (Identified leakage) and fl
leakage).
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Inserts "A" through "D"
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j Instrucent Channel Instrument Functionel Test Calibration Frequency

///
‘\ 1} PBguipzent Drain Sump Flow Inlegrator (1) once/3 months
\
! 2) Floor Drain Sump Flow Integrator {1) Once/3 months
(
‘\3) Alr Sampling System (1) Once/ 3 wonths
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TASLE 3.2.F

DRYWELL LEAX DETECTION

INSTRUMENTATION THAT MONITORS DR

vimum # of

Opereble instrument

Instrment Action
Channels® iNSLI Wy S
. . D \

1 Equipment Drain Sump A
Fiow Integrator

1 Fioor Drain Sump A
Flow Integrator .

! Air Sampling System + A

b |

NOTES FOR TABLE 3.2.E
1 The twe (2) flow integrators, one for the equipmer® drain sump end the other for the
floor ¢ rein sump, cosprises the basic instrument system.

An alternate system to determine the len age flow is ® manual system whereby the t
betwr-n sump pump starts is mon{tored

the volume of the sump will be known.

ime
Th's time intarval will determine the leakage

filr .+ because

N

Action

A  Whensver the reactor coolant leakage systesm is required to be operatle, thers shall dbe

one operable system, or the reactor ghall be placed in a Cold Shutdown Condition wiih-

in 2k hours. Refer to Specification 3.6.C.

0
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3.2

BASES (Cont'd)

The flow comparator and scram discharge volume high level components
have only one logic ~hannel and are not required for safety.

The refueling interlocks also operate one logic channe!, and are
required for safety only when the mode switch is in the refueling
pesition.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapidly
enough to allow either core spray or LPCl to operate in time. The
avtomatic pressure relief function is provides as a backup to the HPCI
in the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation, The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing or calibration, and also minimizes the risk of inadvertent
operation; 1.e., only one instrument channel out of service.

Four radiation monitors are provided which initiate the Reactor Building
Isolation and Control System and operation of the standby gas treatment
system. The instrument channels monitor the radiation from the
refueling area ventilation exhaust ducts.

Four instrument channels are ~rranged in a 1 out of 2 twice trip logic.

Trip settings of < 100 mr/hr for the monitors in the refueling area
ventilation exhaust ducts are based upon initiating normal ventilation
isolation and standby gas treatment system operation so that none of the
activity reieased during the refueling accident leaves the Reactor
Building via the normal ventilation path but rather all the activity is

__processed by the,;ggndby gas“tzxntmentr§;§1gm;N‘ :///,_\\\.///,A\\ B

Flow integrators are used to record the integrated flow of liquid from
the drywell sumps. The alarm unit in each integrator is set to
annunciate before the values specified in Specification 3.6.C are
exceeded. A system whereby the time interval to fill a known volume
will be utilized to provide a back-up to the flow integrators. An air
sampling system is also provided to detect leakage inside the primary
containment.

Revision 14%-
Amendment No. 2%, 23 72
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safety and Relief Valves

At least one safety valve ant
relief/safety valves shall be
or replaced with bench
valves once per operatir
A valves w be tested
cycles

one of the reiief/safety
Ives shall be disassembled and

4]

spected each refueling outage.

enever the safety relief valve:
¢ required to be operable, the

scharge pipe temperature of eact
fety relief valve shall be logg

«
Yy el
i1

Y

istrumentation shall be calibrated

\d checked as indicated in Table

1G4

hstanding the above, as a
1, safety relief valves tnat
been in service shall be
in the as-found condition
both Cycle 6 and Cycle 7




ASES ¢

2.6.C ant 6.6.C

Coplant Leakape

Allowable lezkape rates of coolant from the reactor conle
ant system have heeon based on the predicted and experie
senctally observesd hehavier of cracks {n pipes and on the
ability to makeup coolant system Jeakape in the event ¢!
loss of offsite a~c pover, The normally expected Lucke
rround leakape due to cquirment desipn ond the detrction
capabiliyy for determining coolant system leakage were
also considered in cstablishing the limits, The Lehavior
of eracke in pipinp rystems hes been experimentally and
analytically investipated as part of the USAEC sponsercd
Reactor Primary Coolant System Rupture Study (the Pipe
Rupture Study). Work utilizing the dats obtained in this
stuc, indicates that leakage from a crack can be detected
hefore the crack grows to a dangerous or critical sizc by
mechardcally or thermally {nduced eyclic loa' uy, or
stress corrosion creel {ng or some other mach_. <~  haracter
fzed by produal crack grovt™  This evidenes & ¢ t# that
for leakage somewvha: preater than ith» Yimit sperified for
unidentified leakage, the probabiliiy {s small that fm-
perfections or cracks associated with such leaksge would
grow rapidly, MNHowever, the establishment of allowable
unidentified lcakape greater thon that given in 3.6.C en
the basis of the date prescntly availeble would Le pre-
mature because of uncertainctics associated wvith the

data, For leakape of the order of 5 prm, a5 speeified

in 3.6.C, the experimental and anslytical 2oty supggest

a veasonable mavgin of safety that such lcakape mape
nitude would not result from & crick approaching the
critical sf{zec for rapid propagation, Leakape less than
the magnitude specificd can be detected rcasonably in &
matter of a few hours utilizing the availlzble leakape
detection schemes, and {f the oripin cannot be detere
mined in a reasonably short time the plant shouid be

shut down to allow f[urther {nvestipation and corrective
sction,

,x’”rhe total lcakape rate consints of all leakipge, {dentiifed
and unidantified, which flows to the drywell J44eer dratnm -

e/

and equipment drein sumps, (Zpepn e

| #lewi )
‘l’ho‘wﬁ/zy of shvesdryvwell {loor sump pumps is @sp& and

¢
£ apacity of ﬁdryvell cquipment sump pumps L% also
?.ﬂ, 300 ppm. Kemoval of 20 rpm from cither of these sumps con

complished with considerable marpin,

e e

-
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Insert "C" (Cont'd)

b. For each required drywell atmospheric radicactivity
monitoring system perform:

1. An instrument check at least once per day,

¢. An instrument functional test at least once per 31 days,
and

3. An instrument channel calibration at least once per 18
months.

Insert "D"

Verification of the integrity of the reactor coolant system (3.6.C.1.a.1.: No
Pressure Boundary Leakage) is provided during RPV Class I system hydrostatic
and leak tests conducted to meet section 3/4.6.G: Structural Integrity (ASME
Code, Sectiun XI, IWA 3000, and IWB 5000.)

Two leakage collection sumps are provided inside primary containment.
Identified leakage is piped from pump seal leakoffs, reactor vessel head
flange seal leakoff, selected valve stem leakoff including recirculation loop
and main steam isolation valves, and other equipment drains to the drywell
equipment drain sump. The second sump, the drywell floor drain collection
sump receives leakage from the drywell coolers, control rod drives, other
valve stems and flanges, floor drains, and closed cooling water system
drains. DOrainage into the drywell floor drain sump is generally considered
Unidentified Leakage. Both sumps are equipped with level and flow monitoring
equipment to alert operators if allowable leak rates are approached.

A drywell sump monitoring system, as required in 3.6.C.2, consists of one
equipment sump pump and one floor drain sump pump, plus associated
instrumentation. Flow integrators, one for the equipment drain sump and
another for the floor sump, comprise the basic instrument system, and are used
to record the flow of liquid from the drywell sumps. A manual system whereby
the time interval between sump pump starts is utilized to provide a back-up to
the fiow integrators if the instrumentation is found to be inoperable. This
:1me interval determines the leakage flow because the capacity of the pump is
nown.

The capacity of each of the two drywell floor sump pumps 1s 50 gpm and the
capacity of each of the two drywell equipment sump pumps is also 50 gpm.
Removal of 25 gpm from either of these sumps can be accomplished with
considerable margin.

In addition to the sump monitoring of coolant leakage, airborne radioactivity
levels of the drywell atmosphere is monitored by the Reac.uv Pressure Boundary
Leak Detection System. This system consists of two panels capable of
monitoring the primary containment atmesphere for particulate and gaseous
radicactivity as a result of coolant leaks.



agr

‘l\




