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2.2

arn

BASES

REACTOR COOLANT SYSTEM_ INTEGRITY

o
.

To meet the safety basis, thirteen relief valves have been
ifistalled on the unit with a total capacity of 84.17% of
nucléar boiler rated steam flow at a reference pressure of
(1105 + 1%) psig. The analysis of the worst overpressure
transient (3-second closure of all main steam line isolation
valves), neglecting the direct scram (valve position scram), .
results in a maximum vessel pressure which, if a neutron ™
flux scram is assumed considering 12 valves operable, restlts
ih 'adequate margin to .the code allowable overpressure limit

Z ]
of 1375 psig. )
i
To meet operational design, the analysis of the plant =~.
risqlation transient (generator load reject with bypass
valve failure to open) shows that 12 of the 13 relief ~
valves limit peak system pressure to a value which is well
below the allowable vessel overpressure of 1375 psig.

’
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3.5 BASES

0.

Maintcnance of Filled Digsoharge Pipe
L}

I{f the discharge piping of the core spray, LIPCI, HPCIS, and
RCICS are not filled, 2 watexr hammer can develop in this
piping when the pump and/or pumps are started. To minimize
damage to the discharge piping and to onsure added margin in
the operation of these systems, this Technical Specification
requires the discharge lines to be filled whenever the system
is in an operable condition. Xf a discharge pipe is not
filled, the pumps that supply that line must bec assumed to be
inoperable for Technical Spoecifiontion purposes.

The core spray and RHR system discharge piping high polint
vont is visually chockod for water flow once a month prior to
tecsting to onsure that the lines are f£illed. The visual
chocking will avoid starting the coroc spray or RHR system
with a dischargec line not filled. In anddition to tho visual
observation and to cnsure a filled discharge line other than
prior to testing, a pressurec suppression chamber head tank is
located approximately 20 feet above the discharge line
highpoint to supply makcup water for thesc systems, The
condensate head tank located approximatcly 100 fcet above the
discharge high point sexrves as a backup charging system when
the pressure supprossion chamber hecad tank is not in
service, System discharge pressurec indicators are used to
determine the water level above tho discharge lino high
.point. Tho indicators will refloct epproximately 30 psig for
& water level at the high point and 45 psig for a water level
in the pressure suppression chamboer hoad taunk aund are
monitored daily to ensurc that tho discharge linecs are
filled.

When in their normal standby condition, the suction for the
BPCI and RCIC pumps aro alignoed to tho condonsate storageo
tank, which is physically at a higher olevation than the
HPC1S and RCICS piping. This assures that the HPCI and RCIC
dischargoe piping remains filled. Further uassurance is

provided by observing water flow from these¢ systems high points
monthly. .

Maximum Average Planar Lingar Heat Genceration Rate (MAPLHGR)

This specification assurcs that the peak cladding temperaturc
following the postulated design basis loss-of-coolsant

accident will not excced the limit specified in the 10 CFR
50, Appendix XK.
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The posnk cladding temporature following a2 postulatod loss—of-
coolant accidont 1s primarily a function of the average heat
genoration rato of all tho rods of a fuol assombly at any
1xjel locatlion and is only depoendent socondarily onm the rod
to rod powoer distribution within an assenbly. Since bxpoctod
tocal vnrint!ong in power distribution within a fuecl assembly
affoct tho calculantcd pcak olad tomporaturs by less than %
20°F relatlve to tho poakx tomperature for a typloal fucl
design, tho limit on the asverago linoar heat generation rato
is sufflciont to assure that calculrtod tcmperuturcs are
within tho 10 CFR 50 Appendix K limit. The Jimiting valuo
for MAPLHGR is shown in Tables 3.5.Fk1, -2, -3, =4, -5, and ~6. The

enalyscs supporting theso limitlng values is presonted in
Reference 4,

»*







3.5.d

3.5.K

3.5.L

3.50M

- - et T — A S
s g n

1%

Linear Heat Generation Rate (LHGR) 3"53 b ;&"a ]

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet
densification is postulated.

The LHGR - . shall be checked daily during
reactor operation at >25% power to determine if fuel burnup, or control
rod movement has caused changes in power distribution. For LHGR to be a
limiting value below 25% rated thermal power, the, MIPF would have to be
greater than 10 which is precluded by a considerable margin when
employing any permissible control.rod pattern.

Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25%, the reactor will'
be operating at minimum recirculation pump speed and the moderator void
content will be very small. For all designated control rod patterns
which may be employed at this polint, operating plant experience and
thermal hydraulic analysis indicated that the resulting MCPR value is in
excess of requirments by a considerable margin. With this low void
content, any inadvertent core flow increase would- only place operation in
a more conservative mode relative to MCPR. The daily requirement for
calculating MCPR above 25% rated: thermal power is sufficient since power
distribution shifts are very slow when there have not been significant
power or control rod changes. The requirement for calculating MCPR when
a limiting control rod pattern is approached ensures that MCPR will be
known following a change in power or power shape (regardless of
magnitude) that could place operation at a thermal limit.

-

APRM Setpoints

The fuel cladding integrity safety limits of section 2.1 were based on a
total peaking factor within design limits (FRP/CMFLPD 21.0). The APRM
instruments must be adjusted to ensure that the core thermal limits are
not exceeded in a degraded situation when entry conditions are less
conservative than design assumptions.

Reporting Requirements

The LCO's associated ‘with monitoring the.fuel rod operating conditions
are required to be met at all times, i.e., there is no allowable time in
which the plant can knowingly exceed the limiting values for MAPLHGR,
LHGR, and MCPR. It is a requirement, as stated in Specification 3.5:.1I,
J, and K, that if at any time during steady state power operation it is
determined that the limiting values for MAPLHGR, LHGR, or MCPR are
exceeded, action is then initiated to restore operation to within the
prescribed limits. This action- is initiated as soon as normal
surveillance indicates that an operating limit has been reached. Each
event involving steady state operation beyond a specified limit shall be
reported within 30 days. It must be recognized that there is always an
action which would return any of the parameters (MAPLHGR, LHGR, or MCPR)
to within prescribed limits, namely power reduction. Under most
circumstances, this will not be the only alternative.
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Table 3 05 OI"'3

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: ADRA2651l and

Avarage Planar P8DRB265H
Exposure MAPLHGR
- (MWd/t) (kW/£e)

200 11.8
1,000 11.6
5,000 11.9

10,000 12.1
15,000 12,1
20,000 11.9
25,000 11.3
30,000 o107
35,000 10.2
40,000 9.6

Table 3.5.1I-4

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DRR265I. and PANRR265L

Avarage Planar ./
Exposure . MAPLHGR

(Mwd/t) (kW/£t)
200 11.6
1,000 116
5,000 12.1
10,000 12.1
15,000 12.1
20,000 11.9
25,000 11.3
30,000 10.7
35,000 10.2
40,000 9.6
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Table 3.5.I-5

MAPLUHGR VERSUS A&ERAGE PLANAR EXPOSURE
Fuel Type: P8DRB284L,

Exposure MAPLHGR

(MWd/t) (kW/£E)
200 . ' 11.2 ‘
1000 11.3
5000 11.8
10,000 . 12.0
15,000 12.0
20,000 . 11.8
25,000 . 11.2
30,000 . 10.8
35,000 10.2

40,000 . . 9.5

.MAPLHGR:VERSUS'AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB284Z

Average Planar

. Exposure . MAPLHGR

: (Mwd/t) (kW/ft)
200 T 1.2
1,000 11.2
5,000 11.7
10,000 12.0
15,000 12.0
20,000 11.8
25,000 S 11.1
30,000 10.4
35,000 9.8
40,000 9.1
45,000 8.5
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Figure 3.5.K-~1

]

lead test assemblies are categorized as P8 x 8R bundles.

*Note:




3.6/4.6

BASES

'

) detected reasonably in a matter of few hours utilizing the
available leakage detection schemes, and if the origin
cannot be determined in a reasgsonably short time, the unit
should be shut down to allow further investigation and
corrective action.

The
and
and

The
the

gpm.

total leakage rate consists of all leakage, identified
unidentified, which flows to the drywell floor drain
equipment drain sumps.

capacity of the drywellifloor sump pump is 50 gpm and
capacity of the drywell equipment sump pump is also 50
Removal of 25 gpm from either of these sumps can be

accomplished with considerable margin.

REFERENCES

1.

Nuclear System Leakage Rate Limits (BFNP FSAR
Subsection 4.10)

3.6.D/4.6.D Relief Valves

To meet the safety basis, thirtcen relief valves have been

nuclear boiler rated steam flow at a reference pressure of

| installed on the unit with a total capacity of 84.1% of

(1105 + 1Z) psig. ‘The analysis of the worst overpressure
transient (3-sccond closure of all main steam linc isolation
valves), neglecting the direct sceram (valve position scram),
results in a maximum vessel pressure which, if a ncutron

flux scram is assumed considering 12 valves operable, results
in adequate margin to the code allowable overpressure limit
aof 1375 psiy.

«

To meet operational design, the analysis of, the plant
isolation transient (generator load reject with bypass
valve failure to open) shows that 12 of the 13 relief
valves limit peak system pressure to a value which is well
below the allowed vessel overpressure of 1375 psig.
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SAFETY LIMIT .-

¥

"

j LIMITING SAFETY SYSTEM SETTING

1.1 FUEL CLADDING INTEGRITY .

-

Applicabi lity

Applies to the interrclated
variables associated with fuel
thermal behavior. .

objective

To establish limits which
ensurce the integrity of the
fucl cladding.

«

Speecifications

A. Thermal Power Limits .

1. Reactor Pressure > 800
psia and Core Flow 2> 10%
of Rated.

when the reactor pressure
is grcater than 800 psia,
the existence of a minimum
critical power ratio

(MCI’R) less than 1.07
shall constitute violation
of the fuel cladding
inteqgrity safety limit.

H]

2.1 FUEL CLADDING INTEGRITY

Applicability

Applies to trip scttings of the
instruments and devices which
are provided to prevent the
reactox system safety limits
from beinqg excecded.

Obqjective

To define the level of the
process variables at which
automatic protective action is
initiated to-prevent the fuel
cladding integrity safety limit
from being exceeded.

Specification

The limiting safety systen
settings shall be as specified
below: )

A. Neutron Flux Trip Secttings :

‘1. APRM Flux Scram Trip
setting (Run Mode) -
(Flow Biased)

a. When the Mode Switch
is in the RUN
position, thce ADPRM
£lux scram trip
setting shall be:

S$(0.66W + 5U%)
whara:

S = Setting in per~
cent. of rated

thermial power
{3293 uwt)

Loop recircu-
lation flow
rate in per-
cent of rated
(rated loop
recirculation
flow rate equals

31:2%x10¢ 1b/hx)




SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

1.1 FUEL CLACDING INTEGRITY \

Cr) . wee sl
[}

.
. o Cme

or Core Flow #10% of rated.

When the reactor pressure
is £800 PSIA or core flow
is €10% of rated, the core -
thermal power shall not

_ exceed 823 MWt ("257% of
rated thermal power).

Reactor Preéssure <800 PSIA t

2.1 FUEL CLADDING INTEGRITY

_d. Fixed High Neutron Flux Scram Trip
Setting -~ When the mode switch is in
the RUN position, the APRM fixed high
flux scram trip setting shall be:

S$£120 % power .

s mwae

APRM and IRM Trip Settings
(Startup and Hot Standby Modes).

Y

a. ‘APRM==Whon th2 -
reactor mode switch
is _in the STARTUP
position, the APRM
scram shall ke set at
less than or equal to
15% of rated power.

IRM--The IRM scram
ghall be set at less
than or equal to
1207125 of full
gscale. T

b.







2.1

BASES

In summary

The licensed maximum power level is 3,293 MWt.

Analyses of transients employ adequately conservative values of
the controlling reactor parameters.

The abnormal operational transient§ were analyzed to a powver level
of 3440 MWt.

The analytical procedures now used result in a more®loglical answer
than the alternative method of assuming a higher starting power in
conjunction with the expected values for the parameters.

bases for individual set points are discussed below:

Neutron Flux Scram

1'

APRM Flow-Biased High Flux Scram Trip Setting (Run Mode)

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3293 MWt).
Because fission chambers provide the basic input signals, the
APRM systen responds directly to core average neutron flux.

During transients, the instantaneous fuel surface heat flux is
less than the instantaneous neutron flux by an amount
depending upon the duration of the transient and the fuel time
constant. For this reason, the flow-bliased scram APRM flux
signal is passed through a filtering network with a time
constant which is representative of the fuel time constant.

As a result of this filtering, APRM flow-biased scram will
occur only if the neutron flux signal is in excess of the
setpoint and of sufficient time duration to overcome the fuel
time constant and result in an average fuel surface heat flux
which is equivalent to the neutron flux trip setpoint. This
setpoint is variable up to 120% of rated power based on
recirculation drive flow according to the equations given in
section 2.1.A.1 and the graph in figure 2.1.2. For the
purpose of licensing transient analysis, neutron flux scram is
assuned to occur at 120% of rated power. Therefore, the flow
biased provides additional margin to the thermal limits for
slow transients such as loss of feedwater heating. No safety
‘credit is taken for flow-biased scrams.

20
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2.1 BASES

‘ IRM Flux Scram Trip Setting (Continued)

example, if the instrument were on range 1, the scram setting,
would be at 120 divisions for that range; likewise if the
instrument was on range 5, the scram setting would be 120
divisions on that range. Thus, as the IRM is ranged up to
accommodate the increase in power level, the scram setting is also
ranged up. A scram at 120 divisions on the IRM instruments
remains in effect as long as the reactor is in the startup mode.
In addition, the APRM 15% scram prevents higher power operation
without being in the RUN mode. The IRM scram provides protection
for changes which occur both locally and over the entire core.

The most significant sources of reactivity change- during the power
increase are due to control rod withdrawal. For insequence
control rod withdrawal, the rate of change of power is slow enough
due to the physical limitation of withdrawing control rods that
heat flux is in equilidrium with the neutron flux, and an IRM
scram would result in a reactor shutdown well before any safety
limit is exceeded. For the case of a single control rod
withdrawal error, a range of rod withdrawal accidents was
analyzed. This analysis included starting the accident at various
power levels. The most severe case involves an initial condition
in which the reactor is just subcritical and the IRM system is not
yet on scale. This condition exists at quarter rod density.
Quarter rod density is illustrated in paragraph 7.5.5 of the

FSAR. Additional conservatism was taken in this analysis by
assuming that the IRM channel closest to the withdrawn rod is
bypassed. The results of this analysis show that the reactor is
scrammed and peak power limited to one percent of rated power,
thus maintaining MCPR above 1.07. Based on the above analysis,
the IRM provides protection against local control rod withdrawal
errors and continuous withdrawal of control rods in sequence.

4, Fixed High Neutron Flux Scram Trip

The average power range monitoring (APRM) system, which is |
calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power (3293 MWt). The
APRM system responds directly to neutron flux. Licensing
analyses have demonstrated that with a neutron flux scram of
120% of rated power, none of the abnormal operational
transients analyzed violate the fuel safety limit and there is
a substantial margin from fuel damage.

B. APRM Control Rod Block

Reactor power level may be varied by moving control -

varying the recirculation flow rate. The iPRM systegog:ogidzg a
control rod block to prevent rod withdrawal beyond a given point
at constant recirculation flow rate and thus to protect against
the condition of a MCPR less than 1.07. This rod block trip
setting, which is automatically varied with recirculation loop
flow rate, prevents an increase in the reactor power level to

7 excess values due to control rod withdrawal The flow va
. riadb
‘ . trip setting provides substantial margin able
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LIMITING CONDITIONS FOR OPERATION

[P, . . -

0

SURVELLLANCE REQUIREMENTS

®

REACTOR PROTECTION SYSTEM

Applicability

Applies to the instrumentation
and assoclated devices which
» initiate a reactor scram.

a

Objective

To assure the operabllity of the
reactor protection systen.

.

Specification

When there is fuel in the vessel,
the setpoints, minimum number of
trip systems, and minimum number
of instrument channels that must
‘be operable for each position of
the reactor mode switch shall be
as given in Table 3.1l.A.

Two RPS power monitoring.
channels for each inservice
RPS MG sets or alternate
source shall be operable.

1. With one RPS electric.
power monitoring channel
for inservice RPS MG set
or alternate power supply
inoperable, restore the
inoperable channel to
operable status within

" 72 hours or remove the
associated RPS MG set or
alternate power supply
from service.

4.1

REACTOR PROTECTTION SYSTEM

Applicability

Applies to the surveillance of
the instrumentation and asso~-
clated devices which {nitiate
reactor scram.

Oéjective

To specify the type and frequency
of surveillance to be applied to
the protection instrumentation.

«

Spacification

A. Instrumentation systems shall
be functionally tested and
calibrated as indicated in
Tables 4.1.A and 4.1.B respec-
tively. :

C. When it 1s determined that a
channel s failed in the umsafe
condition, the other RPS channel
that monitor the same variable

. shall be functionally tested
immediately before the trip sys-
tem containing the failure is
tripped. The trip system con-
taining the unsafe failure nay
untripped for short periods of
time to allow functional testin
of the other trip system. The
trip system may be in the
untripped position for no morc
than eight houra per functional
test pexiod for this testing.

31
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.1 REACTOR PROTECTION SYSTEM

B.2

With both RPS electric power
monitoring channels for an
inservice RPS MG set or alter-
nate powor supply inoperable,
restore at least one to
operable status within 30
minutes or remove the
associated RPS MG set or
alternate power supply from
service.,

32
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4.1 REACTOR PRbIECTION SYSTEM

B. The RPS power monitoring
systom instrumentation
shall be determined operxable:

1. At least once per 6 months
by performance of channel
functional tests, and

2. At least once per operating
cycle by demonstrating the
operability of over-voltage,
under-voltage, and under—
frequency protective instru-
mentation including simulat-
ed automatic actuation
logic, and output contac-
tors, and verifying the
following setpoints.

a. Over-voltage > 132 VAC
b. Under-voltage £ 108 VAC
c. Under-frequency £ 57 Hz
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Min. No.
of
Operable

Inst.
Channels
Per Trip

REACTOR PROTECTION SYSTEM

Systen(1) (23) Trip Function

1
1

w

NN NN

Mode Switch in Shutdown
Manual Scram

IRM (16)
High Flux

Inoperable

APRM (16) (24) (25)
High Flux (Flow Biased)
High Flux (Fixed Trip)
High Flux
Inoperative
Downscale

High Reactor Pressure

High Drywell
Pressure (1U)

Reactor Low Water
Level (14)

High Hater Level in
West Seram Discharge
Tank
(LS-85-45A~D)

High Water Level in East
Scram Discharge Tank
(LS-85~45E-H)

TABLE 3.1.A
(SCRAM) INSTRUMENTATION REOUIREMENT

Hust Be Operable

Hodes in Which Function

Shut- . Startup/Hot
Trip Level Sctting down Refuel(7) Standby Run
X X X X
X X X X
4120/125 Indicated X(22) x(22) X (5)
on scale ’ ’
. X X (5)
See Spec. g.l.A.1 X
4120 % . X
415% rated power ° X(21) X(17) (15)
{(13) X(21) X(17) X
23 Indicated on Scale (11) (11) X(12)
4 1055 psig X(10) X X
<2.5 psig X(8) X(8) X
2538" above vessel zero X X X
% 50 Gallons X X(2) X X
<50 Gallons X X(2) X X -

Action(1)

1.A

1.A

1.A

1.A

—t b b b b
= - -

1.4

1.A

1.A

1'A

— o o b b
e e o o

PR o~ kv < Bk~ B - B o~ |



24.

25.

The Average Power Range Monitor scram function is varied (ref.
Figure 2.1-1) as a function of recirculation loop flow (W). The trip
setting of this function must be maintained in accordance with 2.1.A.

The APRM flow blased neutron flux signal is fed through a time
constant circuit of approximately 6 seconds. This time constant may

. be lowered or equivalently removed (no time delay) without affecting

the operability of the flow biased neutron flux trip channels. The
APRM fixed high neutron flux signal does not incorporate the time
constant but responds directly to instantaneous neutron flux.

36a.




LLACTOR FZOTICTION SYSTEM (SCRAX) INSTROMINTATION TUNCTIOMAL TESTS

aLe 4,1.4

KDADOH TUKCTIORAL TIST FREQUENCILS FOR SATLIY INSTR. AND CONTROL CIL2CULTS

\
Yode Svitch fr Shutdown

Hsnual Screm
IRH
Bigh Tlux
Inoperztive
APRH
Bigh Tlux (151 zcrem)

High Flux (Flow Biased)
¥igh rlux (Fixed Trip)

Inoperative
Dovnscale
Tlov Blas

Wigh Resctor Pressure

(PT-3-22A-D)

WA

Leactor Lov Vater Llevel )
(LT-3-203A-D) -

Bigh Vater Level {n Scran Dlscharze Tank

loat Switches
LS-85-45C-F)

High Water Level in Scram Diqch%rgﬁ

Electronic Level Switches
(LS-85-45A, B, G, H)

Turbine ConJenser Low Vacuum

Main Steam Line High Radiation

Greap (1)

o =

o

o

W, ..

A,

Tunctional Test
Plice Hede Svitch In Shutdowe

Trip Chamnel 208 Alarmm

Trip Chaasel end Alarx (X)

~

Trip Chuzael and Alaru (R)

Trip Output Relays (&)

Trip Output Relays (4)
Trip Outpat Xelays (4)

Trip Outpot Releys (4)
Trip Output Relays ()
(6
Trip Chaanel and Mars (7)
Tr{p Cbamnel apd ‘leru (7)‘

Trip Cbannel aad Alara (7)

Trip Channel and Alarm
Trip Channel and Alarm (7)
Trip Channel and Alarm

Trip Channel and Alarm (4)

HloLex Trequeney (3) /

Tach Xefuelfng Qutage

Lvery ) Noaths

Ouce Fer Vest Durlog Refueling:’
and Be(ote Lach Startup

Ouce Per Week During Refueling
and Belore Lach Startup

2efove Lach Startup and Weekly
Vhen Required to be Operadle
Once/Heek
Oace/Veek
Ouce/Veek
Ooce/Veck

(6)

Oace/Monts (1)

' OaceNMoath (1)

Oace/Noath (1)

Once/month
Once/month
Once/month (1)

Once/week
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Main Stean Line Isolation Valve Closure

Turbine Control Valve Past Closure
, or turbine trip .o

e

P L

' Croup (2)

TABLE 4.1.A (Contfiaucd)

Miniousn Frequency (3

Once/Month (1)

Once/Month (1)

.

Turbine First Stage Pressure Permissive
(PT-1-81A and B, PT-1-91A and B)
‘Turbine Stop Valve Closure .

-
Ly

Functfonal Test
A Trip Channel and Alarm
A Trip Channel anod Alarm
B Trip Channel and Alamm (7)
A Trip Channel and Alar

Every 3-Yoaths

Once/Moath (1)

-

-—

-







NOTES FOR TABLE 4.1.A

1.

Initially the minimum frequency for the indicated tésts shall he once
per month. - :

- .
« Y
-

-
A moagear .. .

» . ¥ - ”

A description of the three groups is included in the Bases of this
specification.

Functional tests are not required when the systems are not requir;d to
be operable or are operating (ile., already tripped). If tests are
nissed, they shall be performed prior to returning the systems to an
operable status. ‘ ' R

Tﬁis instrumentation is exempted from the instrument channel test ,
definition. This instrument channel functional test’ will consist of
injecting a simulated electrical signal into the measurement channels.

¥ - v b e p o2 o
A R A ¢

. Nt s s ented e i

The “unctional test of the flow bias network is performed in accordance
with Table 4.2.C.

™

Functional test consists of the injection of a simulated signai into

the electronic trip circuitry in
4 place of the sensor si 1
operability of the trip end alarm functions. gnal to verily

¥
S
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TABLE 4.1.B

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION
MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

Group

Instrument Channel (1)

IRM High Flux c
APRM High Flux

Output Signal B

Flow Bias Signal B

LPRM Signal ) B

High Reactor Pressure B
(PT-3~22A-D)

High Drywell Pressure B
(PT-64-56A-D)

ReactorrLow ¥Water Level B

(LT-3-203A-D)

High W;ter Level in Scram Discharge Volume
Float Switches
(LS—-85-45C-F)

High Water Level in Scram Discharge Volume
Electronic Level Switches
(LS-85-45-A, B, G, H) _

Turbine Condenser Low Vacuum :
Main Steam Line Isolation Valve Closure
Main Steam Line High Radiation

Turbine First Stage Pressure Permissive
(PT-1-81A and B, PI-1-91A and B)

Turbine Stop Valve Closure

N -

=]

-

Calibration

Comparison to APRM on
Controlled startups (6)

Heat Balance

Calibrate Flow Bias Signal (7)

TIP System Traverse (8)
Standard Pressure Source
Standard Pressure Source

Pressure Standard

Calibrated Water Column (5)

Calibratea Water Column

- Standard Vacuum Source

Note (5)

Standard Current Source (3) -

Standard Pressure Source

Note (5)

Minimum Frequency (2)

Note (4)

Once Every 7 Days
Once/Operating Cycle

Every 1000 Effective
Full Power Hours

Once/Operating Cycle (9)

Once/Operating Cycle (9)

Once/Operating Cycle (9)

Note (5)

Once/Operating Cycle (9)
Every 3 Months
Note (5)

Every 3 Months

-Once/Operating Cycle (9)

Note (5)

D
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NOTES FOR TABLE 4.1.3

1,

4.

(9 }
.

6.

- " . 8 seen  we—

A description of three groups is included in the bases of this
specification. .

Colibrations are not required when the systems are not required to
be operable or are tripped. If cgalibrations are missed, they shall
be performed prior to returning the system to an operable status.

The current source provides an instrument channel alignment. * Cali- i
bration using a radiation source shall be made each refuecling outage.

Required frequency is initial startup following each refueling outage.

Physical inspection and actuation of these position switches will be
performed once per operating cycle.

On controlled startups, overlap between the IRM's and APRM's will
be verified.

The Flow Bias Signal Calibration will consist of calibrating the
sensors, flow converters, and sifnal offset networks duxing each
operating cyele. The instrumentation is an analog type with redun-
dant flow signals that can be compared. The flow comparator trip
and upscale will be functionally tested according to Table 4.2.C to
ensure the proper operating during the operating cycle. Refer to
4.1 Bases for further explamation of colibration freaucncy.

A complete tip system travarse calibrates the LPRM signals to the
process computer. The individual LPRM meter readings will be
adjusted as a minimum at the beginning of cach operating cycle
before reaching 1007 power.

Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable

range and accuracy to known values of the parameter which the channel
monitors, including adjustment of the electronic trip circuitry,

so that its output relay changes state at or more conservatively than
the analog equivalent of the trip level setting.
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3.1 BASES .

The reactor protection system autométically initiates a reactor s?Fam to:

L. Preserve the integrity of the.fdel cladding. ' .

* 2. Preserve ithe integrity of the reactoxr coolant system: - ’
3. Minimize the energy which must'be absorbed following a loss of coolant
decident, and prevents criticality. . ]

This %pecification provides the ;imiting conditions for opcration-necessaii
to préserﬁe the ability of the system to tolerate single failures and sci
perform its intended function even during periods when instrument ch:nne i
may be out of service because of maintenance. When necessary, one c ann;
ﬁay be made inoperable for, brief intervals to conduct required funptiqpa

s tests and calibrations. . .

» a

The reaétor protection trip system is supplied, via a separate bus, by
its own high inertia, ac motor-generator set. Alternate power is
available to either Reactor Protection System bus from an electrical
bus that can receive standby electrical power. The RPS monitoring
‘system provides an isolation between non-class lE power supply and the
class 1E RPS bus. This will ensure that failure of a non-class 1lE
reactor protection power supply will not cause adverse interaction to
the class 1lE Reactor Protection System.

The reactor protection system is made up of two independent trip systems
(refer to Section 7.2, FSAR). There are usually four channels provided to
monitor each critical parameter, with two channels in each trip system. )
The outputs of the channels in a trip system are combined in a logic such’
that-either channel trip will trip .that trip system. The simultaneous
tripping of both trip sg§téms will produce a reactor scram.

This systam.meets the intent of IEEE - 279 for Nuclear Power Plant Protec-
tion Systrus. * The system has a reliability greater than that of a 2 out
of 3 systim and somewhat less than that of a 1 out of 2 system.
‘‘Lth the exception of the Average Power Range Monitor CAPRM) channels, the
Intermedizte Range Monitor (IRM) channels, the Main Steam Isolation Valve -
.closure and the Turbine Stop Valve closure, each trip system logic has one
instrument channel. When the minimum condition for operation on the pumﬂer
of operable instrument channels per untripped protection trip system’ is met

., or if it cannot be met and the effected protection trip system is placed in
a tripped condition, the effectiveness of the protection.system is preservéd;

- i.e., the system can tolerate a single failure-.and still perform its intended

function of scramming the reactor. Three APRM instrument channels are pro- .,
vided for each_protection trip system. . .

<

Each protection trip system has one more APRM than is necessary to meet the
minimum number required per channel. This allows the bypassing of one APRM
per protection trip system for maintenance, testing or calibration. Addi-
tional IRM channels have also been provided to allow for bypassing of one
such channel. The bases for the scram setting for the’ IRM, APRM, high reac-
tor pressure, reactor low water level, MSIV closure, turbine control valve

fast closure, turbine stop valve closure and loss of condenser vacuun are
discussed in Specification 2.1 and 2.2.° ‘

v
[
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TABLE ).2.8 (Cuntinued)

Mlatous No.

Operable Per T
Teip Sys (1) Fanceton Trio level Sectinz Action Resarks

1 Core Spray Trip System bus N/A - C 1. Honltors availability of powver to )
pover monttor logic systens. :

1 ADS Trip System bus power H/A- ‘ ; c 1. Yonitors availabflity of pover to
sonltor ' logic systenms and valves. '

1 HPCI Trip Syatem bus power /A C - 1. Honitors availability of pover ta
montece - logic systeas.

1 RCIC Trip System bus pover N/A o 1., Honitors svallability of power to
aonitor - . . logic systems,

& ) “ .
g 1(2) Instruaent Chanuel - > Elev, 551° . A 1. Below trip setting will open HPC!

Condensate Header Low ‘ suction valves to the suppression
Level (LS-73-55A & B) T . chamber.

1(2) Instruaent Channel - <T" above normal water A 1. Above trip setting will open HPCI
Suppression Chamber High level suction valves to the suppression
Leve) chanber,

2(2) Instrument Channel - _$58)" above vessel zero. A 1. Above trip setting trips RCIC turbine,
Resctor High Water Level .

. R .

1 Inscrument Channel - < 450" HZO 9)) A 1. Above trip setting fosolates RCIC systet
RCI1C Turbine Stesa Line and tripas RCIC turbine.
Hitgh. Flov

[




Mnlsun Ko,
Operable Per

Trip Sys ($)

2(1)

(1)

2Q1)

(1)

1N

1(7)

¢

ETRT)

3(1)

X))

3

2(1) (6)
2(1) (6)
2(1(6)
2(1) (6)
2{1

2L)

1(1}

FI3}]

€L

1(12)

1(12)

) .
L]

rmu ,.z'c
INSTROMENTATION TUAT INITIATES ROD BLOCKS

-
h;nctlon Trip Level Setting )
" APRX Upscale (FPlow Bias) L0.66M082% (2) )
APRM Opecale (Startup Node) (8)- _ =12%
APRX Downocale (9) : ot =35
APRM Inoperative ) (10b)
RBM Upscale (Plow Bias) ’ ',<_ 0.6¢ues0s  2) (13)
RaH Dosmecale (9) 238 .
RBM Inoperative (10c)
18X Upscale (9) " %108/125 of fall scale
IRX l;ovnscale (3) (%) ‘ 257125 of full scale
IRM Detector not in Startup Position (6) ‘ (43}
IRK Inoperative (8} N , (10q)
8RX Upccn):o (9) - <1z 10‘ cou:;tcluc.
SRH Downscale (&) {8) 2 3 counts/cec.

SRM Datector not in Startup Position (8) (8) (1)

8RM Inoperative (8) (10a) .

Plow Bias Comparator - = 10% difference in recirculation flows
rlov Bias Upescale - &£ 1157 recirculation flow

Rod Block Logic . n/a

R8C3 Restraint 187 peig turhine .
(P3-85-6IA and fizot-otage presesure
»8-85-618)

High Water Level in West <25 gal.

gcram Discharge Tank

High Water Level in East <25 gal.

cram Discharge Tank*
(LS-8 -45M) 8
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"Minimunm ¢ of

Operable Instrument

Channels

2

v

" Instrument ¢

1I-3-46 A
LI-3-86 B

PI-3-54
PI-3-61

e »

S emimaem e n®

TI-64-52
TR-66-52

TR-64-52

" e

s e
e«
o

.

1

. PS-64-67

TR-64-52 and

?8-64-58 B and

IS-64-67

LI-84-2A

LI-84-13An

TABLE 3.2.F
SURVEILLANCE INSTRUMENTATION

Instrument

Reactor Water Level

Reactor Pressure

Drywell Temperature

Suppression Chamber Air
Temperature

v, s e BT i S

.
T . r. 2e

. . . B
o ey ‘T thielag ar

EY AadH

¢

Control Rod Position

Neutron Monitoring

Drywell Pressure

Drywell Temperature and
Pressure and Timer

CAD Tank "A" level

CAD Tank "B" lLavel

3

Type Indication

and Range : Notes
Indicator - 155" to (1} (2
+60"

Indicator 0-1200 psig (1) (2)

-

EE NS - ,=

Recorder, Indicator (H (2)
0-300°F

Recorder 0-300°F (M (@)
DAV S S [ :
favaiate s - e L T

6V Indicating
Lights
SRM, IRM, LPRM

0 to 100X power

(1 (2

Alarm at 35 psig

Alarm if temp.

> 2819F and

pressure > 2.5 ygi

after 30 minutg“ 8
. delay

)

) .
)

)

)
)

)

) (h (2)
)

)

)

Indicator 0 to 100% (1)-

Indicator 0 to 100% (1)

@ |

)

3)

3)

t3) (4)

(3 (w)

R

ceas




”~




[T

nrnan v g ¢

R N I

A v ow

6L

Minimum # of
Operable Instrument
Channels

2

1/Valve

2/torus bay

TABLE 3.2.F

""SURVEILLANC

Instrument #

H2M -"76 - 94

H2M - 76 - 104

PAI-64-137

PdI-64-138

" RR~90-272CD

RR—9o-é73cn o

LI-64-159A ey

XR-6h5§§9-1

* PI-64-39A

XR-6k-159-2
PI-64-39B
XR-64-159-3

TI-64-161
TR-64-161
TI-64-162
PR-6l1-162

E INSTRUMENTATION

Type Indication

Instrunent

and Range

Drywell and
Torus
Hydrogen
Concentration

Drywell to
Suppression
Chamber
Differential
Pressure -

Relief Valve
Tailpipe
Thermocouple
Temperature or

Acoustic Monitor

on Relief Valve
Tailpipe

High Range,
Primary
Containment .
Radiation
Recorders

Suppression
Chamber Water
Level-Wide Range

Drywell Pressure
Low Range

Drywell Pressure
Wide Range

Suppression Pool
Bulk
Temperature

0.1 - 20%

Indicator
0 to 2 psid

Recorder7

1 - 10" R/Hr

Indicator,

* Recorder 0-240"

Indicator, Recorder)

-5 to +5 psig )
Indicator, Recorder)
0-300 psig

Indicator, Recorder

30° - 230° F. _

Notes

(1)

(1) (2) (3)

(5)

L)

(1) (@ 3)

(1) (2) (3)

.

(1) (2) (3)

(1) (2) (3)
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TABLE 4&.2.A

SORVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINHENT AND REACTOR BOILDING ISOLATION INSTRUMENTATION

runction functional Test

Instrurent Channel - (1) (28)
Reactor Low Water Level
( LT-3-203A-D, sWl)

Instrurent Channel - : M
‘Reactor Bigh Pressure .
Instrunent Channel - . ‘ (m (28)

Reactor Low Water Level
(LIS-3-56A~-D, SW $1)

Instrument Channel - () (28)
High Drywell Pressure
PT—68-56A~D)

Inatrusent Channel - . &)}
figh Radiation Main Steam N

Line Tunnel

Instrument Channel - M (28)
Low Pressure Hain Steanm .

Line (PT-1-72, -76, -82, —86)

Instrurent Channel - . M (28)
High Plow Hain Steam Line {pT-1-36A-D

SETLL 30D dRT-1-25A-D/dPT-1-504D)
Main Steam Line Tunnel Bigh
Tenperature

Instrument Channel - (M) (18) (22)
Reactor Building Ventilation
High Radiation - Aecactor Zone

Calibration Frequency
Once/operating cycle (29)
once/3 months

Ognt‘:e/operat‘ing cycle (29)

Once/operating cycle (29)

-

5

.= s A e e

Once/oneratin'g cycle (295

’Once/oprerai:i_ng icycl,e (29)

oncesoperating cycle

once/3 months

Instrunent ChecXk

onc;/day

none

once/day
N/A

once/day
none

«

oncesday

none

once/day (8)




1 ' TASLE §.1.8
i SURVEILLANGE REQUIRENENTS FOR TNSTRUMEMTATION THAT IMITIATE OR CONTROL THE C€SCS

i . ] Yunction Functional Teget Calibratfcn Instruneat Check
i Instrusent Channel ) (1) . ence/) months ‘once/day

: Reactor Low Water Level .

i (L1S-3-584-D) .

! Iostruncat Channel (1) once/3 wonthe once/day

.ot Reactor Lov Uater Lavel

- (LIS-3-184 & 185)

. Instriment Chaonel | ) once/) months ence/day
- Reactor Lov Water Level
(LITS-3-52 ¢ 62) ‘

" Instrument Channel (1)'(28) ! once/operating cycle (29) nonpe
Reactor Lov Water Level
(LS-3-56A-D)

96

L Tl e X Sy —

Ingtrusent Chamnel . (1) (28) once/operating cycle (29) goqe
Reactor Righ Pressure .
(PT-3-204A-D)

Instruzeny Chaanel ) . (1) . cace/3 vonthe sone i
Drywell High Pressure
(P5-64-582-R)

%
srm® jo mear wwe
.

i mrer sa W oemsne

Inotrunent Chanael (€3] ’ caca/3 wonths aona
Drywell 8f{gh Prescure |
{rs-64-58A-0) |

Instrumeat Channsl {1) oacaf/d wonths -wone
Drywell Righ Presaure
(?S-64-STA-D)

Inotrument Chaanel 1) oacal/3 noaths nona
Reoctot.Lov Pressure

(PS-1-76% & B)

{(P5-68-95)

(PS-68-~96)
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TABLE 4.2.3 (Continucd)

Y:mctlon Functional Test Calfibration Tastrument Chech
lastrusent Channel (1) once/3 wonths none
RMR Puxp Discharge Presaure |
lastrument Channel 1) once/) wounthe none
Core Spray Pump Diacharge
Pressure (I

. . .
Core Spray Spcrg.cl‘ to BPY d/p (1) cace/3 woaths oncelf!ay
Trip Systea Bus Power Honitor onca/operating cycle N/A none
Inetrumeat Chaanel
Condecasate Header Loy . . -
} - o 1) cace/) voutho ond
JLS-‘ 3-56A,B) -
Ingtrusent Chaonel .
Suppression Chacber High Lavel (1) once/3 woaths vone
Ingtru=ent Charaal
Reactor figh Mater Level . (1) oncefd mn‘thq c=cafday
Iaostruzent Channel . ) .
* BCIC Turbine Stean Line fiigh Ylow (1) cace/3 wonths oeaa
Inatrument Channel
BCIC Ste2a Line Spaco Righ ;
« Tezpamture 1) _oace/3 oonthe nona
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Yunction

Instrusent Channel
HPCY Turbine Stean Line lifgh Flov

Tastcuaent Channel

APCL Stean Line Space High
Teaperature

Core Spray System Loglc

RCIC Systen (Ioftiating) Logic
BCIC Systen (Isolatfon) Logic
HPCI Systen (Inltiating) Logie
HPCL Systea (Isolation) Logtc
ADS Logilc

LrCl (Inftiating) Logic

LPCI (Coatainment Spray) Llogle

Core Spray Systea Auto Initiation
Iohibit (Core Spray Auto
Inftiantion)

LPCI Anto Initiation Inhlblq
(LPCI Auto Inftiation)

TABLE 4.2.B (Continued)

Punctional Test

9]

()
once/6 vonths
once/6 months
once/6 months
oace/6 zonths
once/6 months
oance/6 rouths

once/6 conthes

once/6 months

onca/6 wouths (7)

oacal6 vonthe (7)

Calibration

inniruaent Check

once/) nonfhc

once/) wonths -

(6)

aA

. (6)
(6)

- 6) -
)

(c) -
(6)

"/

"/A

aone

Aﬂone
H/A
R/A
R/A
H/A
H/A
H/A

ua

N/A

R/A

H/A




. ' TABLE 8.2.C
SORVEILLANCE REQOIREMENTS POR INSTROMENTATION THAT INITIATE ROD BLOCKS
!:; Punction ) _', Functional Test Calibration (17) Instrument Check i
’ APRM Upscale (Flow Bias) (§)] (13). . once/3 months once/sday (8)
5 : APRN Upscale (Startup Kode) )] (13 - *  onces3 nonths once/day (8)
b APRX Downscale - (13) once’3 sonths ) oacesday (8)
APRM Inoperative LEET & )] (13) WA i . onée/day ke) )
. RBY Upscale (Plow Bi;aa) ) (13) once/6 nonths once/day (8) .
: RBM Downscale . Q) {13) once/6 sonths ! once/day (8)
: RBY Inoperative . {1 (13) H/A once/day (8) -
’ IRN Upscale 1) (2) (13) once/3 months oncesday (6)
. IRM Dowvnocale T om@ ) onces3 months oace/day (8)
o I IRM Dctoctor not in Startup (2) (onces/operating once/operating cycle (12) R/A -
* : . Position cycle) ) ) ,
= S IeM Inoperative Loma@ M) . WA _ T o )
, . m SRM Upaca).n;. ' ! (11 (2) g (13) once/3 nonths once/day (8)
‘ ; : SRM Downscale 1 (:l) (2) {13) : once/3 months ocnces/day (9)
- : . . SRM Detector not in Startup + (2) (once/opoerating once/operaung cycle (12) R/A
il Position cyclae) . . .
-t E ﬁ‘-i SRM Inoperative (1) (2) (13) WA o H/A -
L . Flow Bias Coaparator . (N (19) once/operating cycle (20) WA !
- | Flow Biac Upscale masy ences3 soaths ) WA
} o8 Block Logic (16) ] wa - Y
f ’ RSCS Restraint m onces3 months WA .
. . ) o
: ' West Scram Discharge once/quarter . once/operating cycle N/A v .
s Tank Water Level High ’
_ (LS-85-45L)
o East Scram Discharge once/quarter once/operating cycle N/A
. Tank Water Level High ‘
: (LS~-85-45M)
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TABLE 4.2.F
MINTIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

In;trument Channel " " Calibration Frequency , Instrument Check
1) Reactor Water Level ‘ Once/6 months Each sﬁift
2) Peactor Pressure. : _7 Once/6 months Each Shift
4) Drywell Temperature - T Once/6 months ) ) Each Shift
5) Suppression Chamber Air Temperature " Once/6: months - Each shift
. '
'
8) Control Rod Position o ’ " NA . ‘Each Shift-
9) Neutron Monitoring ' ) (2) Each Shift
10) Drywell Pressure (PS-64-67) Once/6 months HA
11) Drywell Pressure (PS5-64-58B) Once/6 months NA
12) Drywell Temperature (TR-64-52) - Once/6 months HA
" 13) Timer (15-64-67) Once/6 months NA
.]14) CAD Tank Level Once/6 months ’ Once/day
15} Containment Atmosphere Monltors Once/6 months Once/day'
16) Drywecll to Suppression Chamber Once /6 months FEaclh Shift

R Differentfal Pressuvre







—— et x

BSO1

Instrument Channel

z

TABLE 4.2.F
MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

17

18

19.

20.

21.
22.

23.

Rellef valve Tallplpe
Thermocouple Temperature

Acoustic Monftor on
Relfef Valve Tallpipe

ngh Range Primary Contalnment
Radiation Monitors

Suppression Chamber Water
Level-Wide Range

(LI-64~159A) (XR-64-~159-1)
Drywell Pressure - Low Range
(PI-64~39A) (XR-64-159-2)
Drywell Pressure - Wide Range
(PI-64~39B) (XR-64-159-3)
Suppression Pool Bulk Temperature
(TI-64~161) (TR-64~161)
(TI-64-162( (TR-64-162)

Calibration Frcéuency

HA

Once/cycle (25)

Once/cyele(27)

Once/cycle

Once/cycle
Once/cycle

Once/cycle

Instrument Check

Once/month (24)
Once/conth (26)
Oﬁce/month
Once/month

Once/shift
Once/shift

Once/shift
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0 ‘ NOTES FOR TASLES &.2.A THROUGH 4.2.H (Continued)

14,

s

15.

16,

17.
18.
19.

20,

‘ 21,

22.

|
|
| 24,
|

25,1

27.

suring each refueling outage, all acoustic moniéoring channels shall

Upaknlc crip 13 functionally tested during functional test tine as
required by seetion 4,.7.B.l.a and 4.7.C.l.c.

The flow bias comparator will be tested by putting one flow unit in
"Test" (producing 1/2 scram) and adjusting the test input to obtain
comparator vod block. The flow bias upscale will be verified by
observing a local upsczle trip light during, operation .and verifded
that 4t wvill produce a rod block during the operating cycla.
Perfornmed during operating cycle. Portions of the logic is checked
more frequently during Eunc:ioual tests of the functions that produce
a rod block. \
Thia calidbracion conaists of recoving the function fren service and
performing an electronic calibraction of the channel.

Punctional tes¢ {5 limited to the condition where secondary containzent
integrity is not rcquired as specified in sections J.7.C.2 and 3.7.C.3.

Functional teat 1is limlted to the time where the SC‘S ia rvoquired to
meet the requirements of aeccion 4.7.Cc.%.c.

Calibracion of the comparacor Tequires the {nputs from both recirculation
loops to be interrupted, thereby removing the flow bias aignal to the
APRM and RBY asd scramming the reactor. This calibration can oaly be
performed duriang an outage.

Logic teat {a limited to the time wvhere actual operation of the equipment
i3 permissible.

One channcl of either the reactor zone or refueling zone Reactor Bullding
Ventilation Radiation Honi:or1n° Syates nzy be adminiatratively bypassed
for a perlod not to exceed 24 hours for functional testing and calibration.

The Reactor Cleanup System Space Temperature sonitors are RTD's that feed
a temperature switch in the control room. The temperature gvitch may be
teaced monthly by using a' simuiated signal. The RTD itself is a highly

reliable instrument and less frequent testing in necessary. L]

-

This instrument check consists of comparing :he thermocouple readings
for all valves for consistence and for nominal expected values (not
required during refueling outages).

be calibrated. This calibration includes verification of accelerometer
response due to mechanical excitation in the vicinity of the sensor.

Lo s

This inscrument check consists of comparing the bLackground signal levels
for all valves for consistency and for nominal expecced values (not
required during refueling outages).

-

¢
. etz

Cali'bration shell consist of an electronic calibra.tion of the §
channel, not including the detector, for range decade$ above -

10 R/hr and a one-point source check of the detector

below 10 R/hr with an installed or portable gamma source.

.

110







NOTES FOR TABLES 4.2.A THROUGH 4.2.H (Continued)

28. Functional test consists of the injection of a simulated signal into
the electronic trip circuitry in place of the sensor signal to verify
operability of the trip and alarm functions.

29. Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range
and accuracy to known values of the parameter which the channel
monitors, including adjustment of the electronic trip circuitry, so
that its output relay changes state at or more conservatively than
the analog equivalent of the trip level setting.

110a
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~ LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTIS

03.3 Reactivity Control

.

If specifications 3.3.C and .D
above cannot be met, an orderly
shutdown shall be initiated and
the reactor shall be in the
shutdown condition within 24 hours.

Seram Discharge Volume (SDV)

1. The scram discharge volume
drain and vent valves shall
be operable any time that the
reactor protection system is
required to be operable except
as specified in 3.3.F.2.

2. In the event any SDV drain or
vent valve becomes inoperable,
reactor operation may continue
provided the redundant drain
or vent valve is operable.

3. I1If redundant drain or vent
valves become inoperable, the
reactor shall be in hot stand-
by within 24 hours. '

4.3 Reactivity Control

E.

126

Surveillance requirements are
as specified in 4.3.C and .D
above.

Scram Discharge Volume (SDV)

l.a. The scram discharge volume
drain and vent valves shall
be verified open prior to
each starup and monthly
thereafter. The valves may
be closed intermittently for
testing not to exceed 1:hour
in any 24-hour period during
operation.

The scram discharge volume
drain and vent valves shall
be demonstrated operable
monthly.

1.b.

2. When it is determined that any

SDV drain or vent valve is
inoperable, the redundant drain
or vent valve shall be demon-
strated operable immediately
and weekly thereafter.

3. No additional surveillance
required.

*

’







m LIICTTIC CONDITIONS FOR OPFRATION SURVEILLANGE REQUIRSCST:

3.%. A Reeidunl Heat Rcmoval Sveten 6,%.8 Resfdual Heat Removs) Syaten

(RRRS) (LPCI and Containoent (RHRS) (LPCI ané Containsent

cooling) ’ --Cooling) -

1. The RIRS shall be operable: « 1+ &, Simulaced Once/

¢ Auteamatic Operating
{1) prior to s resctor Actustion Cycla
startup fron a Cold Test
Condition; or g
(2) wvhen there is i{rToe~ b, Punp Opera- tacs/
diated fuel {n the bilicy . ponth
veactor vessel and vhen - - :
the recactor vessel pres~ ¢, MHotor Opara-~ Oncz/
sure {s greater than ted valve ' ponth
atmoapheric, except Ao opersb{lity
ppecified in specifica~ . .
tions 3.5.3.2, through d. Puzp 7lov Rite  Cnce/)
3.5.8.7 , wonthp +°
12, VUlrh the rcsctar vesoel pres- . ¢. Test Check Valve Once/

’ surc lesa thon 105 palp, the - Orerating
AHRS may he removed from oer- Cycle
vice (except that tvo RHR pumpo- . ‘.
contsinmunt cooling oode and Each LPCI pump shall deliver 9000
esnocisted heat exchangers nust gpn against an indicated systen
verain operable) for & period pressure of 125 psig. Two.LPCI punmps
not to exceed 24 houre vhile in the same loop shiall deliver
being drained of suppressien 12000 ‘'gpm against an indicated
charter quality vater and systen pressure of 250 peig.
£{11ed vith prizmary coolant
qualizy vater previded tha:d 2, An alr test on the dryvell ana
during cooldovn two locps wvith toe torus hradesp snd mozzlea thall

one pump peT loop or one loop with be comlveced once/S yesss. !

tvo pumps, and associated diesel vater test miv L Z“: o

senerators, in the core spray systeq oh €r tesl nmay be Pc.'s-"-k 03

are operable. . t ‘torus header in lleu of the
alr test,

3. 1l one MK pump (LPCI “cd:) 3, When it is determined that onc RHK
{a {nnpershle, the reoct?. ) pump (LPCI mode) is inopersble at &
may remaln In "Pefhjlgr dor s time when operabiliecy iz requirud,
pertod not ¢o "c:" aH;y' the remaining RHR pumps (LIC) mode)
p'°v’de:Pé?' ':“; " S‘b th and active components in Lath nccesr
pumpa (LPCI mode) anine paths of the RHRS (LPC! code) and
Aecean pat|: ° . P the CSS and the dicsel sencraturs
(LrCl node) and the CSS and hall be d h o
the diesel zenerators resaln s ¢ demonstriited to be opura-
operable, ble irmedistely and daily

thereafter. /
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.L LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.6.C Coolant Lleskave P

D.

E.

3'

1¢ the condition in 1 or 2 .
above cannot be met, an ovderly
shutdowvn shall be {nitiated

and the reactor shall be shut-
dowvn in the Cold Condition
vithin 24 hours.

Relief Valves

3} . When more than one relief

valves are xnown to be
failed, an orderly shutdown
ahall be initiatad and the
reactor depressurized to
less than 105 psig within
24 hours.

Jet Pumos
EA AL

1.

Whenever the reactor 1s 4n the
stortup ot run modes, all'jet

_puunps shall be operable, 1t

4t {3 determincd that & jet
punp s Inoperable, ot {{ tvo
or more Jet puny [lov Lnstru~
ment fallures occur and can-
not be corrected vithin 12
hours, an orderly shutdown
shall be initisted snd the
treactor shall be shutdown (n
the Cold Condition within 24
tours.

&,6.C Coolant Leskare

D. Reldef Valves

E.

1.

2.

:.

&.

A;proxgmnteiy one=hal! of all
tlelfef valves shall bde bench-
checked o replsced vith a
bench~checked valve each opeva-
ting cycle, All 13 valves’
vill nave
been checked or replaced upen
the coavletion of every second

cycle.
AY

Once during each operating
cycle, each relief valve
shall be manually opened
until thermocouples and
acoustic monitors dovmstreanm
of the valve indicate

steam is flowing from the
valve.

The integrity of the reliel!
salety valve bellows shalil be
continuously nonitored,

At leact one relief valve shall
be disasscoblied and incpected
each operating eyele.

Jer Pusos

1.

Whenever there {3 recirculation
flov vith the reactor in the
startup or run modes vith bdozh
recirculation pumrps rtunding,
jet punp operability shall be
checked dally by verifying that
the folloving condisions do not
occur simultaneously:

2, The tvo recirculation locps
have a {lov imbalance of
152 or nore vhen the pups
are opersted at the sane
speed.







LIMITING CONDITIONS FOR OPERATION
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SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS

231

4.7 CONTAINMENT SYSTEMS

g. Local Leak rate tests

(LLRT's) shall be

performed on the

primary containment

testable penetrations

and isolation _valves,

which are not part of

a water-sealed systen,

., at not less than 49.6.
pslg (except for the
main steam isolation
" wvalves, see 4.7.A.2.1)

and not leas than 54.6 N

psig for water~sealed -

valves each operating

cycle. Bolted double~

gasketed seals shall

be tested whenaver the

geal is closed after

being opened and at

least once per operating

cycle. Acceptable

methods of testing are

halide gas detection,

soap bubbles, pressure

decay, hydrostatically

pressurized fluid flow

or ‘equivalent. )
The personnel air lock shall be
tested at 6-month intervals at an
internal pressure of not less than
49.6 psig. 1In addition, if the per-
sonnel air lock is opened during
periods when containment integrity
is not required, a test at the end
of such a period will be conducted
at not less than 49.6 psig. If the
personnel air lock is opened during
a period when containment integrity
is required, a test at > 2.5 psig
shall be conducted within 3 days
after being opened. If the air lock
is opened more frequently than once
every 3 days, the air lock shall be
tested at least ance every 3 days
during the period of frequent openings.







‘ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUTREMENTS '

-

3.7 CONTAINMENT SYSTEMS 4.7 CONTAINMENT SYSTEMS

' ‘ ;The
total leakage from all
penetrations and isolation
valves shall not exceed 60
percent of L, per 24 hours.
Lt Leakage from containment
' isolation valves that
terninate below suppression
pool water level may be
excluded from the total
leakage provided a sufficient
. fluid inventory is available
to ensure the sealing function
for at least 30 days at a
pressure of 54.6 psig. Leak-
age from containment isolation
valves that are in closed-
loop, seismic class I lines
that will be water sealed

during a DBA will be measured
. but will be excluded when

. computing the total leakage.

i . _Penetrations and isolation valves
‘ are identified as follows:

(1) Testable penetrations
with double O-ring
seals - Table 3.7.8,

(2) Testable penetrations
. with testable bellows
f Table 3.7.C,

(3) 1Isolation valves with-
out fluid seal - Table
3.7.D’

(4) Testable electrical
penetrations - Table
3.7.H, and

(5) Isolation valves
sealed with fluid -
Tablea 3070E, and 3.7.F.

‘ . 232







LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

‘. 3.7.A Primary Containment

233

4.,7.A Primary Containment

k.

within 48 hours following
detection of excessive looal
leakage, the reactor shall be
shut down and depressurized
until repairs are effected and
the local leakage meets the
acceptance criterion as
demonstrated by retest.

The main steamline isolation
valves shall be tested at o
pressure of 25 psig for leak-

age during each refueling

outage. If the lcakage rate

of 11.5 scf/hr for any one main
steamline isolation valve is
excoeded, repairs and retest shall
be performed to corroct the
condition.

Con uo L Rate Moni

¥hen the primary contaipment is
inerted the containment shall be
continuously monitored for gross
leakage by review of the inerting
system makeup requirements. This
monitoring system may be taken out
of service for maintenance but
shall be returned to service as
soon as practicable.

Drywoll and Toxus Surfaces

The interior surfaces of the
drywell and torus above the level
ono foot below the normal water
line and outside surfacos of the
torus below the water line shall be
visually inspected cach operating
cycle for deterioration and any
signs of structural damage with
particular attention to piping
connections and supports and for
signs of distress or displacement.




LIMITING CONDITIONS FOR{OPERATION

SURVEILLANCE REQUIREMENTS

‘L?.A PRIMARY CONTAINMENT C

e —~
- e e rma————
3.

Presaurc Suppression Chamber -
Reacter Bufldf{nz Vacuun Breskets
L

Except a6 speclfiied in
3.7.A.3.b below, tvo
pressure suppression
chamber~reactor bullding
vacuun breakers shall be
operable at all times vhen
primsTy containment inte-
trity {s required. The
set point of the diffcren-,
tial preassure {notrurcuta=-
tion which actuates che

© pressure suppressica chao-.
ber-resctor bullding
vacuud breakecrs shall be
0.5 psid. -

Froo and aftcr the date -

that ‘one of the pressure

suppression chambor-reactor

. buflding vocuuo brenkero Lo

wode or found Co be inopera~-
ble for cny tveanon, veactor
operation is parmissible
only durfing the succecding
seven days, provided that
the repalr procedure does
not violate »rimary contain~
ment inteprity.

4, Diywell-Preosure Suppresnion

Chanbar Vacuunm Breakers

a. VYhen primary contsinment

is required, all drywell-
ouppresofon chamber vacuun
brerkero shall be operable”
and pooftioned in the fully
cloued position (except
during testing) except as
ppecified 4n J.7.A.4.b and
c, helow.

One drywell-suppresation
chomber vacuuo breaker may
be non-fully cloaed so
long as it ic determined
to be not more than 3%
open 8o indicated by the
position lights.

w

4.7.A PRIMARY CONTAINMENT

3. Pressure Supbression Chanber-Reactor

Building Vacuuo Breakers

a. The pressure suppression chasber-

veactor building vacuum breakers

shall be cxercised and the associ-
. ated instrusentation including

setpoint chall be funzctionally

tested for proper operation each
three months.

& visual examination and determina
tion that the force required to
open each vacuun breaker (check
valve) does not ‘exceed C.5 psid
will be made each refueling outage.

4. Drywell-Prcosure Suooression

Chanber Vacuus Brezkers

. 2. Fach-dryvell-suppression
chanber vacuun breaker
shall be exercised through
an opening-closing cycle
every month.

-

WVhen Lt {3 detcroined chac
tvo vacuum breakers ave
inoperable for opcning at a
tine vhen operabllicy £s
all other vacuua brealer

-
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Note |:

TABLT 3.7.A (Continued)

Valve Identification

Torus llydrogen Sample Line Valves
Analvzer A (FSV-76-55, 56)

Torus Oxygen Sample Line Valves
Analyzer A (FSV-76-53, 54)

Drywell Hydrogen Sample Line Valves
Analvzer A (FSV-76-49, 50)

Drywell Oxygen Sample Line Valves
Analyvzer A (FSV-76-51, 52)

"Sample Return Valves -~ Analyzer A

(FsV-76-57, 58)

Torus Hydrogen Sample Line Valves
Analyzer B (FSV-76-65, 66)

Torus Oxygen Sample Line
Valves-Analyzer B (FSV-76-
63, 64)

Drywell Hydrogen Sample
Line Valves-Analyzer B
(FSV-76-59, 60) -

Drywell Oxygen Sample Line
Valves-Analyzer B (FSV-76-
61, 62) ‘

Sample Return Valves-
Analyzer B (FSV-76-67, 68)

lumber of Power
Qperated Valves
Inboard Qutboard

2

Maxioum
Operating Normal
Time (Sec.) Position
NA hote
NA Yote
YA Note
NF Note
A 0
NA Note
NA tiote
NA Note
NA Note
NA 0

Action On
Initiating
Stgnal

sC
sC
sC
SC
sC

SC

SC

sC

sSC

Analyzers are such that one is sampling drywell hydroged‘hnd oxygeﬁl(valves from drywell open-
valves from torus closed) while the other is sampling torus hydrogen and oxygen (valves from .torus

open - valves from drywell closed)







TABLE 3.7.D

AIR TESTED ISOLATION VALVES

Valve Valve Identification

1-14 Main Steam

1-15 Main Steam

1-26 Main Steam ’

1-27 Main Steam

1-37 Main Steam

1-38 Main Steam

1-51 Main Steam .

1-52 . Main Steam

1-55 Main Steatn Drain

1-56 Main Steam Drain

2-1192 Scrvice Water

2-1383 Service Water

3-554 Feedwater

3-558 Feedwater

3=568 Feedwater

3-572 Feedwater

32-62 . Drywell Compressor Suction

32-63 Drywell Compressor Suction .
32-336 Drywell Compressor Return

32-2163 Drywell Compressor Return

32-2516 . Drywell Compressor Return

32-2521 Drywell Compressor Return

33-1070 Service Alr

33-785 Service Air '

43-13 Reactor Water Sample Lines

43-14 Reactor Water Sample Lines .

63-525 Standby Liquid Control Discharge

63-~526 Standby Liquid Control Discharge

64-17 Drywell and Suppression Chamber Air Purge Inlet
64-18 Drywell Air Purge Inlet ;

64~19 Suppression Chamdber Air Purge Inlet “ . N .
64~20 Suppression Chamber Viacuum Relief

64=c.v. Suppression Chamber Vicuum Relief

64-21 Suppression Chamber Vacuum Relief

6d~c.v. Suppression Chamber Vacuum Relief

64-29 Drywell Main Exhaust .
64-30 Drywell Main Exhaust

64-32 Suppression Chamber Main ExXhaust

64-33 Suppression Chamber Main Exhaust

64-31 Drywell exhaust to Standby Gas Treatment
64-34 Suppression Chamber to Standby Gas Treatment
64~139 , Drywell pressurization, Compressor Suction
64-140 Drywell pressurization, Compressor Discharge
68-508 CRD to RC Pump Seals

68-523 CRD to RC Pump Secals

68-550 CRD to RC Pump Seals

68-555 CRD to RC Pump Seals
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BASES

3.7.A &°4.7.A Primary Containment

The integrity of the primary containment and operation of the core standby cooling‘
system in combination, ensure that the release of radioactive materials from the
containment atmosphere will be restricted to those leakage paths and associated leak
rates assumed in the accident analyses. This restriction, in conjunction with the -
leakage rate limitation, will limit the site boundary radiation doses to within the
limits of 10 CFR Part 100 during accident conditions.

During initial core loading and vhile the low power test program is being conducted
and ready access to the reactor vesse)l is required, there will be no pressure on the
system thus greatly reducing the changdes of a“pipe break. The reactor may be taken
eritical during this ‘period; however, restrictive operating procedures will be in,
effeect to minimize the probability of an accident dccuring.

N

The limitations on‘primary containment leakage rates ensure that the total

 containment leakage volume will not exceed the value assumed in the accident analyses

at the peak accident pressure of 49.6 psig, P,- As an added conservatism, the
measured overall integrated leakage vate is further limited to 0.75 L during
performance of the periodic tests to account for possible degradation of the

v

containment leakage barriers between leakage ‘tests. : . |

The surveiilance'testing for measuring leakage rates are consistent with the
requirements of Appendix J of 10 CFR Part 50 (type A, B, and C tests).

The pressure suppression pool water provides the heat sink for the reactor primary
system energy release following a postulated rupture of the system. The pressure
suppression chamber. water volume must absorb the associated decay and struectural
sensible heat release during primary system blowdown from 1,035 psig. Since all of
the gases in the drywell are purged into the pressure suppression chamber air space
during a loss of coolant accident, the pressure resulting form isothermal compression
plus the vapor pressure of the liquld must not exceed 62 psig, the suppression
chamber maximum pressure. The design volume of the suppression, chamber (water and
air) was obtained by considering that the total volume of reactor coolant to be
condensed is discharged to the suppression chamber and that the drywell volume is
purged to the suppression chamber,

Using the minimum or maximum water levels given in the specificaéion, containment
preasure during the design basis accident is approximately 49-psig, which is below
the maximum of 62 psig. The maximum wWwater level indications of -1 inch corresponds
to a downcomer submergence of 3 feet 7 inches and a water volume of 127,800 cubic
feet with or 128,700 cubic feet without the drywell-suppression chamber differential
pressure control. The minimum water level indication of ~6.25 inches with
differential pressure control and -7.25 inches without differential pressure control
corresponds to a downcomer submergence of approximately 3 feet and water volume of
approximately 123,000 cubic feet. Maintaining the water level between these.levels
will ensure that the torus water volume and downcomer submergence are within the
aforementioned limits during normal plant operation. Alarms, adjusted for instrument
error, will notify the operator when the limits of the torus waten”;ggg;“ggg e *
approached.

The maximum permissible bulk pool temperature is limited by the potential

for stable and complete condensation of steam discharged from safety relief
valves and adequate core spray pump net positive suction head. At reactor
vessel pressures above approximately 555 psig, the bulk pool temperature shall
not exceed 180°F., At pressures below approximately 240 psig, the bulk
temperature may be as much as 184°F. At intermediate pressures, linear
interpolation of the bulk temperature is permitted.
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They also represent the bounding upper limits that are used
in suppression pool temperature response analyses for safety
relief valve discharge and LOCA cases. The actions required
by specification 3.7.c~f assure the reactor can be de-
pressurized in a timely manner to avold exceeding the
maximum bulk suppression pool water limits. Furthermore,

the 184Or 1imit-provides that adequate RHR and core spray
pump NPSH will be available without dependency on containment
overpressure., )

Should it be necessary to drain the suppression chamber,
this should only be done when there is no requirement for
core standby cooling systems operability. Under full power
operation conditions, blowdown from an initial suppression
chamber water temperature of 95°F results in a peak long
term water temperature which is sufficient for complete
condensation.

Limiting suppression pool temperature to 105°F during
RCIC, HPCI, or relief valve operation when decay heat and
stored energy is removed from the primary system by
discharging reactor steam directly to the suppression
chamber ensures adequate margin for controlled blowdown
anytime during RCIC operation and ensures margin for
complete condensation of steam from the design basis
loss~-of-coolant accident.

In addition to the limits on temperature of the suppression
chamber pool water, operating procedures define the action
to be taken in the event a relief valve inadvertently opens
or sticks open. This action would include: (1) use of all
available means to close the valve, (2) initiate suppression
pool water cooling heat exchangers, (3) initiate reactor
shutdown, and (4) if other relief valves are used to
depressurize the reactor, their discharge shall be separated
form that of the stuck-~open relief valve to assure mixing
and uniformity of energy insertion to the pool.

If a loss-of'~-coolant accident were to occur when the reactor
water temperature is below approximately 330°F, the
containment pressure will not exceed the 62 psig code
permissible pressures even if no condensation were to occur.
The maximum allowable pool temperature, whenever the reactor
is above:'212°F, shall be governed by this specification.
Thus, specifying water volume-temperature requirements
applicable for reactor-water temperature/above 212%F
provides additional qgrgin above that available at 330°F.
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The interior surfaces of the drywell and suppression chamber are coated as
necessary to provide corrosion protection and to provide a more easily
decontaminable surface. The surveillance inspection of the internal surfaces
each operating cycle assures timely detection of corrosion. Dropping the
torus water level to one foot below the normal operating level enables an
inspection of the suppression chamber where problems would first begin to show.

P

The prizmery containment preoperational test pressures a

calculated primary containmunt pressure respgnse in thergv:::e:ru§°;o:23
of-coolant accident. The peak drywell pressure would be about 49 psi
vhich.vould rapidly reduce to less than 30 psig within 20 seconds rolgovir-
tye pipe break. Following the pipe break, the suppression chanmber pressu;:
rices tvo 27 psig within 25 seconds, equalizes with drywvell pressure 3
decays with the dryuell pressure decay. i

The design pressure of the drywell and suppression chamber is 56 psi The
dc§ign lezk rate is 0.5 percent per day at the pressure of 56 psig zAs -
pointed out above, the pressure response of the .dryvell and supprc;sio
chember following an accident would be the same after about 25 secondsn
Based on the calculated containment pressure response discussed abov )
primary c?ntninmvnt preoperational test pressures were chozen Als eg-fhi
on the primary containment pressure response and the fact zﬁa; the‘Z JMEL
and supprcssiog charber function as a unit, the primary containment :i:i l
tested &8s a unit rather than the individual components separately.“ >

The calculated radiological doses given in Section 1k Y
) based on an assumed leakage rate of 0.635 percent at tgeo;aizguiséﬁlzzizt d

- pressure of 49.6 psig. The doses calculated by the KRC using this da :
are O.Ih.rcm, vhole body passing cloud gamma dose, and 15.0 rem thvrs?s
dose, which are respectively only 5 x 10~3 and 10~ times'the 16 CFR :ég
reference doses. Increasing the assumad leakags rate at 49.6 psig to 2
percent as indicated in the specifications wvould increazse th;sepdoga ° 2.0

.approximately a factor of 3, still leaving a margin between the l : ted
dose and the 10 CFR 100 reference values. caloulated

Establishing the test limit of 2.0%/day provides an adequate margin of

.safety to assure the health and safety of the
' a ! general publie. It fur-
ther considered that the allowable leak rate should not deviate sié:i}?;an*‘v
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LIMITING CONDITIONS FOR QOPEPRATION

SURVEILLANCE REQUIREMENTS

J. 1

FIRE_ PPOTECTION SYSTEMS

D. ROVING FIRE WATCH

A roving fire watch will
tour sach area in which
automtic fire suppression
systems are to be
installed (as described in
the “Plan for Evaluation,
Repair, and Return to
Service of Browns Ferry
Onits 1 and 2," Section X)
at intervals no greater
than 2 hours. A keyclock
recording type system
shall be used to monitor
the rourtes of the roving
‘fire watch. The patrol
will be discontinued as
the automatic suppression
systems are installed and
made operable for each
specified ares.

.3

”

FIRE PROTECTION SYSTEMS

3. Th2 class A
supervised detector
alarm circuits will
be tested once each
two months at the
local panels.

u. TU= circuits between
"the local panels in
4.11.C.3 and the main
control room will be
tested monthly.

S. smoke detector
sensitivity will e
checked in accordance
with manufacturer's
instruction annually.

D. ROVING FIRE WATCH

A monthly walk-through by
the Safety Engineer will
be made to visually
inspect the plant fire
protection system for
signs of damage,
deterioration, or abnormal
conditions which could
Jeopardize proper
operation of the system. -




LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

|

3.11 FIRE PROTECTION SYSTEMS

E. Fire Protection Systems Inspection

All fire barrier penetrations,
including cable penetration
barriers, fire doors and

fire dampers, in fire zone
boundaries protecting safety
related areas shall be funct-
ional at all times. With one
or more of the required fire
barrier penetrations non-
functional within one hour es-
tablish a continuous fire watch
on at least one side of the
affected penetration or verify
the OPERABILITY of fire detect-
ors on at least one side of the
non~-functional fire barrier and
establish an hourly fire watch
patrol until the work is com~
pleted and the barrier is re-
stored to functional status.

F. Fire Protection Organization
The minimum in-plant fire
protection organization and
duties shall be as depicted
in Figure 6.3-1.
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4.11 FIRE PROTECTION SYSTEMS

Fire Protection Systems Inspections

Each required fire barrier
penetration shall be verified

to be functional at least once

per 18 months by & visuval inspect-
ion, and prior to restoring a

fire barrier to functional status
following repairs or maintenance
by performance of a visual in-
spection of the affected fire
barrier penetration.

Fire Protection Organization

No additional surveillance
required.




LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS

E

Air Masks and Cvlinders

A minimum of fifteen air
masks and thirty 500 cubic
inch air cylinders shall
be available at all times
except that a time period
of 48 hours following
emergency use is allowed
to permit recharging or
replacing.

Continuous Fire VWatch

A continuous fire watch
shall be stationed in the
immediate vicinity where
work involving open flame
welding, or burning is in
progress.,

Open Flames, Welding, and
Burning in the Cable
Spreading Room

There shall be no use of
open flame, welding, or
burning in the cable
spreading room unless the
reactor is in the cold
shutdouwn condition.
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4.11 FIRE PROTECTION SYSTEMS

GQ

Alr Masks and Cylinders

No additional surveillance
required.

Continuous Fire Watch

No additional surveillance
required.

Open Flames, Welding, and
Burning in the Cable
Spreading Room

No additional surveillance
required.







ENCLOSURE 2
DESCRIPTION AND JUSTIFICATION
TVA BFNP TS 190
BROWNS FERRY NUCLEAR PLANT
UNIT 1 RELOAD 5
PART I - CORE RELOAD CHANGES

Pages 30 and 219, sections 2.2 (Bases for Reactor Coolant System

Integrity) and 3.6.D/1,6.D (Bases for Relief Valves) ~ The value for the
total capacity of the 13 relief valves is being increased to 8U.1 percent
of nuclear boiler rated (NBR) steam flow at a reference pressure of

(1105 + 1 percent) psig. The value of 8Y.1-percent total relief capacity
is derived from the value of 78.1-percent NBR steam flow for 12 SRVs
operable out of 13 SRVs as listed in the Browns Ferry unit 1 reload 5
supplemental licensing submittal. The Browns Ferry unit 1 reload 5
supplemental licensing submittal value of 78.1-percent NBR steam flow was
calculated based on certified valve capacity for a 5.125-inch throat
diameter valve (870,000 lbs/hr at 1090 + 3-percent psig) issued by the ASME
National Board of Boiler and Pressure Vessel Inspectors. The certified
values are obtained by testing and are listed as 90 percent of the measured
capacity values for conservatism.

Page 172b, figure 3.5.K-1 - The operating limit MCPRs are being revised to
reflect the adjusted MCPR values for all events provided in the unit 1
reload 5 supplemental licensing submittal.

Pages vii, 172, and 172a - Add new MAPLHGR table for fuel type P8DRB284Z
and fuel type PSDRB26SH added to table’ 3.5.I-3. This reflects the latest
revision of the "Loss-of-Coolant Accident Analysis Report for Browns Ferry
Unit 1," General Electric Company, May 1983, NEDO-24056, Revision 1 as
referenced in the Browns Ferry unit 1 reload 5 supplemental licensing
submittal.

Page 168a - Reference to the MAPLHGR tables is being corrected to
include tables 3.5.I-5 and =-6. .
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ENCLOSURE 2
PART II - PLANT MODIFICATION RELOAD CHANGES
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A. Changes Related to Torus Modifications

Numerous modifications are being implemented in the unit 1 torus
during the reload 5 refueling outage as part of the Mark I Containment
Program. These modifications are required by NRC to restore the
originally intended margins of safety in the containment design, and
work will be considered complete following this outage.

Pages 79 and 105a of tables 3.2.F and 4.2.F - Revised to

include the surveillance instrumentation associated with the
suppression pool bulk temperature. This modification provides an
improved torus temperature monitoring system which consists of 16
sensors. This will provide a more accurate indication of the torus
water bulk temperature as required by NUREG-0661 and will replace the
suppression chamber water temperature instruments on pages 78 and 105.

Page 145 - The two-pump 15,000-gpm LPCI test surveillance 4.5.B.1 was
determined to induce vibrations in the RHR return line to the torus.

To eliminate the vibration, an orifice is to be installed in the return
line; however, installation of this orifice plate also decreases the
suppression pool cooling mode of RHR operation from 15,000 gpm to
approximately 12,000 gpm. A new containment cooling analysis was
performed for this configuration, and it was determined that this flow
.rate produces a long-term suppression pool temperature well within that
necessary for stable and complete steam condensation and for adequate
RHR and core spray pumps net positive suction head.

Pages 233 and 234 - ance the torus is being extensively upgraded to
withstand dynamic loading significantly beyond that originally
expected, extended operation of relief valves above a suppression pool
tempature of 130°F is not expected to be a safety concern warranting
placing the reactor in cold shutdown and performing a torus inspection.
This requirement is therefore unnecessary and deletion is proposed.
This requirement originated with RO bulletin 74-1l4. This has
previously been approved for unit 2 in amendment No. 85.

Pages 267 and 268 - The 3.7.A and 4.7.A bases for the suppression pool
temperature limits were founded on the Humboldt Bay and Bodega Bay
tests. Consistent with the long-term torus integrity program of
NUREG-0661 and NUREG~0783, the bases require change to account for
steam mass fluxes through the S/RV T-quenchers. The proposed bases
describe assurances of stable and complete condensation of steam
discharged through the S/RVs and adequate RHR and core spray pump net
positive suction head.

s - ——t e = . r s




e

Page 273 - The specific references to drywell and suppression chamber
coatings are being deleted. There is some variation between the Browns
Ferry units in the type and application of the coating, particularly
due to the Mark I Modification Program; therefore, the technical
specification bases are being generalized so that ‘technical
specification changes will not be required each cycle. Control of the
torus coating will be maintained by internal TVA coating programs.

Miscellaneous Plant Modifications and Administrative Techﬁical

Specification Changes

Thermal Power Monitor

Page 8 - Add "Flow Biased" to title of section 2.1.A.1.
Page 10 - Add section 2.1.A.1.d.

age 20 ~ Reword basis 2.1.A.1 to reflect features of the thermal
power monitor. :

Page 22 -~ Add basis 2.1.A.4 to describe high neutron flux
scram fixed trip.

Page 33 - Change table 3.1.A to reflect addition of the fixed trip
function.

Page 36a - Add notes 24 and 25.
Page 37 -~ Change table U4.1.A to reflect addition of fixed trip.

Justification

The addition of the thermal power monitor will prevent a flow-biased
neutron flux scram when a transient-induced neutron flux spike occurs
that is-:a short time duration and does not result in an instantaneous
heat flux in excess of transient limits. Neutron flux is damped by
approximately a 6-second fuel time constant. This feature will reduce
the number of scrams due to small fast flux transients such as those
which result from control valve and MSIV testing and small
perturbations in water level and pressure.

Safety Analysis

The APRM flow-biased scram will occur when the fuel surface heat flux -
resulting from a neutron flux transient reaches a point equivalent to
the thermal power trip setpoint. This is done by passing the neutron
flux signal through a filter network with a time constant shorter than
that representative of the fuel thermal time constant. There is a
separate trip unit which initiates a 'scram at less than 120-percent
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instantaneous neutron flux. This scram function is the basis for
transient and accident analysis, and no eredit is taken for the
flow-biased scram function. Any flow-blased scram function therefore
provides additional margin from fuel damage beyond that of the
transient analysis. This has previously been approved for unit 2 in
amendment No. 85.

Reactor Protection System (RPS) Modification

Pages 31, 32, and 42 - Sections 3.1.B and 4.1.B are being added to
reflect the limiting conditions for operation and surveillance
requirements associated with the RPS modifications. Page 42 is being
modified to add a description of these sections in the bases. The RPS
is being modified to provide a fully redundant class 1E protection at
the interface of the nonclass 1E power supplies and the RPS. This
will ensure that failure of a nonclass 1E reactor protection power
supply will not cause adverse interaction to the class 1E reactor
protection system. This is in response to a finding at Hatch 2
identified in T. A. Ippolito's (NRC) letter to N. B. Hughes dated
August 7, 1978.

Seram Discharge Instrument Volume

The scram discharge volumes (SDVs) and scram discharge instrument
volumes (SDIVs) are being modified to address inadequacies identified
by the partial rod insertion event on Browns Ferry unit 3 in June
1980. One of the modifications includes adding another valve in series
to the existing drain and vent valves on the SDV and SDIV, Another
modification includes adding electronic level switches to initiate a
scram on a high level in the SDIV.

As designed, the drain and vent valves serve two purposes neither of
which is a direct safety function. The first purpose, when the valves
are in the open position, is to provide a positive means of
maintaining the SDV drained to ensure adequate volume to accept water
discharged during a scram. The direct safety function of adequate
volume is ensured, however, by the redundant and diverse SDIV level
instruments deseribed above.

The second purpose, when the valves are in the closed position, is to
limit the amount of water discharged to the radioactive waste system
following a scram. There is no direct safety function associated with
this purpose, but two other means are designed to alleviate this
operational inconvenience. The first is the control rod drive (CRD)
seal design which serves as the reactor pressure boundary to limit
leakage. The second is the proven ability to reset the scram under
most conditions in less than five minutes thereby closing the scram
outlet valves and stopping flow to the SDV.

Implementation of the SDV and SDIV modifications adding the redundant
vent and drain valves provides increased assurance that the second
‘purpose will be fulfilled while decreasing the probability of
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fulfillment of the first purpose. Given the high level of confidence
of the level switches meeting the first purpose versus the somewhat
lower confidence of being able to reset the scram and fulfilling the
second ‘purpose, it is prudent to specify and maintain a certain level
of operability to meet the second purpose. In the case of the drain
and vent valves not serving a direct safety function, one of a
redundant pair of valves is fully adequate for continued power
operation with increased surveillance of the operable valve. The
revisions described have been previously approved for unit 2 amendment
No. 85.

Pages 33, 73, and 102 of tables 3.1.A, 3.2.C, and 4.2.C - Revised to
reflect an east and west scram discharge instrument volume.

Pages 37 and Y40 of tables 4.1.A and 4.1.B - Revised to reflect the
required surveillance testing on the two electronic level switches.

Page 126 - Sections 3.3.F and Y4.3.F are being revised to reflect the
addition of the redundant drain and vent valve.

Analog Trip System

Pages 37, 38, 40, 85, and 96 of tables 4.1.A, 4.1.B, and 4.2.B -
Revised to reflect the modifications associated with the addition of an
analog trip system. The associated functional test methods and
calibration methods are being revised accordingly and notes have been
added to the appropriate instrumentation to relect this. The
calibration frequency is being extended to once/operating cycle due to
the high reliability of the analog trip system. Note 5 was also
removed from page 37.

Pages 39, 41, and add page 110a - :The notes describing the functional
test and calibration methods for the analog trip system were added.
Note 5 on page 39 was deleted since it is no longer being referenced.*

NUREG-0737 Items

Pages 79, 1052, and 110 of tables 3.2.F and 4.2.F - Revised to include
the surveillance instrumentation associated with the following accident
instrumentation: (1) containment high-range radiation monitors,

(2) drywell pressure-wide range, and (3) suppression chamber wide-range
water level. These three items are in response to NUREG-0737, items
II.F.1.3, II.F.1.4, and II.F.1.5, respectively.

Pages 78 and 105 - Delete the drywell pressure and suppression chamber
water level instruments. They are being replaced by items 2 and 3
above. y

.

*The functional test discussed in Note 7 replaces the water level
perturbation previously discussed in Note 5.







10 CFR 50, Appendix J Testing

Pages 231 and 232 - Revised to reflect thé‘insﬁallation of
strongbacks on the personnel airlock doors which will allow testing in
accordance with 10 CFR 50, appendix J.

Redundant Air Supply to Drywell

Page 258 of Table 3.7.D - Revised to include primary containment
isolation valves 32-2516 and 32-2521 for the drywell compressor
discharge line. This line was added to provide the capability for
isolation of approximately one-half of the drywell supplied equipment
in the case of a drywell line leak. This air supply will be used to
supply two inboard MSIV'!'s, approximately one-half of the main steam
relief valves, and approximately one-~half of all other air-operated
equipment in the drywell. This will significantly reduce the
possibility of any one control air pipe break inside containment from
requiring immediate shutdown and isolation due to MSIVs, MSRVs, and
drywell coolers being inoperable. This will, in turn, significantly
increase the margin of safety. ‘

Administrative Changes

Pages ii, iii, and v - Technical specification titles for sections
3.5/4.5.4, 3.5/4.5.J, 3.5/4.5.L, 3.6/4.6.D, 3.6/4.6.H, 3.7/4.7.H, 6.9,
6.10, and 6.11 were modified to correctly reflect the respective
technical specifications. '

Pages ii, iv, and v - Technical specification titles for sections
3.5/4.5.M, 3.10/4.10.C, 3.11/4.11.4, and 6.2 were corrected to reflect
the actual page numbers.

Pages iv, 321, 322, and 323 - Technical specifications 3.11/4.11.F
through 3.11/4.11.I were given titles to be consistent with the present
format. The table of contents were also corrected to reflect this
change.

Page vi - This page number for table 4.2.B was corrected to feflect
the actual page number.

Page v - Tables 3.5-1 and 4.9.A.4.c were added to the "List of Tables."
These tables were inadvertently omitted from this list. In addition,
table 6.3.A was removed from the list. The table had previously been
removed from the technical specifications by amendment No. 48. The
titles for tables 3.7.D, 3.7.E, and 3.7.F were corrected to reflect the
actual title,
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Pages 66 and 98 - An editorial change was made to more accurately indicate
that HPCI suction switchover is made on condensate header level rather than
condensate tank level.

Page 99 - Surveillance requirements due to addition of RCIC steam flow
isolation time delay have been added. Surveillance on HPCI time delay
relay required by NUREG-0737, item II.K.3.1l5 is also added.

Page 169 - Remove reference to fuel types to make this more consistent
with unit 2. It in no way changes the content of the bases.

Page 181 - References to safety valves were removed from 3.6.D.1 and
4.6.D.1. The safety valves were previously removed;from unit 1.

Page 251la ~ The Hays-Republic Hz - 02 monitoring system was installed

on unit 1 during the reload 4 outage. The primary containment isolation
valves associated with this system were installed with both valves

on each line being outside of containment. Table 3.7.A is being revised
to indicate the correct position of the valves. This revision is clerical

in nature only.
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ENCLOSURE 3
BROWNS FERRY NUCLEAR PLANT

SIGNIFICANT HAZARDS CONSIDERATION

FOR

PROPOSED TECHNICAL SPECIFICATION CHANGES - TS 190
PART A - CORE RELOAD CHANGES

Does the proposed amendment involve a significant increase in the
probability or consequences of an accident previously evaluated?

No. The "Supplemental Reload Licensing Submittal for Browns Ferry
Unit 1, Reload 5" shows that there is no increase in the probability

or consequence of an accident.

Does the proposed amendment create the proability of a new or
different kind of accident from any accident previously evaluated?

No. The proposed amendments to unit 1 technical specifications are
in support of reload 5. It does not create the probability of any

new or different kind of accident.

Does the proposed amendment involve a significant reduction in a margin
of safety?

As stated in 2 above, the proposed revisions are in support. of
reload 5 on unit 1. These revisions are needed to maintain the
margin of safety during cycle 6, and no reduction to this margin

will result.
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ENCLOSURE 3

PART B - SIGNIFICANT HAZARDS CONSIDERATION

‘ SIGNIFICANT HAZARDS CONSIDERATIONS FOR BROWNS FERRY NUCLEAR PLANT UNIT 1
RELOAD 5 MODIFICATION-RELATED TECHNICAL SPECIFICATIONS

N

1. Does the proposed amendment involve a significant increase in the
probability or consequences of an accident previously evaluated?

A. Changes Related to Torus Modifications

No. The changes described in section A of attachment 1 were made
in response to an NRC requirement to restore the originally
intended margins of safety in the containment design. These
modifications therefore will decrease the probability of an
accident and increase the margin of safety.

|
|

} ) An improved torus temperature monitoring system was added. This
| | will also increase the margin of safety.

Most of the associated revisions in this section have previously
been approved for unit 2 in amendment No. 85.

B.. Miscellaneous Plant Modifications and Administrative Technical
Specification Changes

‘ Thermal Power Monitor - No. The addition of the thermal power
monitor will prevent a flow-biased neutron flux scram when a

transient-induced neutron flux spike occurs that is a short-time
duration and does not result in an instantaneous heat flux in
excess of transient limits. This feature will reduce the number
of scrams due to small fast flux transients such as those which
result from control valve and MSIV testing and small pertur-
bations in water level and pressure. No credit is taken in the
transient and accident analysis for the flow-biased scram
function; therefore, any flow-biased scram function provides
additional margin from fuel damage. As a result, this modifi-
cation will decrease the probability of an accident and increase
the margin of safety.

Reactor Protection System (RPS) Modification - No. The

| modifications on the RPS will provide a fully redundant class 1E

| protection at the interface of the nonclass 1E power supplies and
the RPS. This will ensure that failure of a nonclass 1E reactor
protection power supply will not cause adverse interaction to the
class 1E reactor protection system thus increasing the margin of
safety and decreasing the probability of an accident.
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Scram Discharge Instrument Volume -~ No. As stated in
attachment 1, the scram discharge volumes (SDVs) and scram
discharge instrument volumes (SDIVs) are being modified to
address inadequacies identified by the partial rod insertion
event on Browns Ferry unit 3 in June 1980. These modifications
will decrease the probability of this event occurring thus
increasing the margin of safety.

Analog Trip System -~ No. The analog trip system adds to the
margin of safety of the plant due to its high reliability. It
therefore does not involve a significant increase in the
probability or consequences of an accident.

NUREG-0737 Items ~ No. This modification adds containment high-
range radiation monitors, drywell pressure wide-range monitors,
and suppression chamber wide-range water level instruments.
These have been added to increase the safety of the plant in
response to NUREG-0737, items II.F.1.3, II.F.1.4, and II.F.1.5,
respectively. The modifications do not increase the probability
or consequences of an accident or reduce the margin of safety.

10 CFR 50, Appendix J Testing - No. This modification is being
made to facilitate testing the drywell airlock doors in
accordance with 10 CFR 50, appendix J. The testing will not
involve a reduction in the margin of safety or increase the
probability of an accident.

Redundant Air Supply to Drywell - No. This modification
increases the margin of safety and reduces the probability of an
accident by providing a redundant air supply to the drywell. The
modification will significantly reduce the possibility of any one
control air pipe break inside containment from requiring
immediate shutdown and isolation due to MSIVs, MSRVs, and drywell
coolers being inoperable.

Administrative Changes -~ No. These revisions are administrative
in nature only and do not affect the probability of an accident
or the margin of safety.

Does the proposed amendment create the probability of a new or
different kind of accident from any accident previously evaluated?

No. See (1).

Does the proposed amendment involve a significant reduction in a
margin of safety?

No. See (1).







