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Hot Standby Condition - Hot standby condition means operation with

coolant temperature greater than 212°F, system pressure less than
1055 psig, the main steam isolation valve closed and the mode switch in
the Startup/Hot Standby position.

Cold Condition - Reactor coolant temperature equal to or less than

© 212°F.

Hot Shutdown - The reactor is in the shutdown mode and the reactor

coolant temperature greater than 212°F,

Cold Shutdown - The reactor is in the shutdown mode and the reactor

coolant temperature cqual to or less than 212°F.

Mode of Operation - A reactor mode switch selects the proper

interlocks for the operational status of the unit. The following are
the modes and interlocks provided:

1. Startup/Hot Standby Mode - In this mode, the reactor protection
system is energized with IRM neutron monitoring system trip, the
APRM 15 percent high flux trip and control rod withdrawal
interlocks in service. This is often referred to as just Startup
Mode. This is intended to imply the Startup/Hot Standby position
of the mode switch.

2. Run Mode - In this mode the reactor system pressure is at or

above 825 psig and the reactor protection system is energized with
APRM protection (excluding the 15 percent high flux trip) and RBM
interlocks ..n service.

3. Shutdown Mode -~ Placing the mode switch to the shutdown position
initiates a reactor scram and power to the control rod drives is
removed. After a short time period (about 10 seconds), the seram
signal is removed allowing a scram reset and restoring the normal
valve lineup in the control rod drive hydraulic system.

4. Refuel Mode - With the mode switch in the refuel position,
interlocks are established so that one control rod only may be
withdrawn when the Source Range Monitor indicates at least 3 cps
and the refueling crane is not over the rcactor except as specified
by TS 3.10.B.1.b.2. If the refueling crane is over the reactor,
all rods must be fully inserted and none can be withdrawn.

Rated Power - Rated Power refers to operation at a reactor power of
3,293 MWt; this isalso termed 100 -percent power and is the maximum
power level authorized by the operating license. Rated steam flow,
rated coolant flow, rated neutron flux, and rated nuclear system
pressure refer to the values of these parameters when the reactor is at
rated power. Design power, the power to which the safety analysis .
applies, corresponds to 3,440 MWt. ,
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Primary Containment Integrity - Primary containment integrity means‘

that the drywell and pressure suppression chamber are intact and all of
the following conditions are satisifed: .

1.

é.
3.

u.

All non-automatic containment isolation valves on lines connected
to the reactor coolant system or containment which are not required
to be open during accident conditions are closed. These valves may
be opened to perform necessary operational activities.

At least one door in each airlock is closed and sealed.

All automatic containment isolation valves are operable or

.deactivated in the isolated position.

All blind flanges and manways are closed.







SAFETY LIMIT *

LIMITING SAFETY SYSTEM SETTING.

1.1 FUEL CLADDING INTEGRITY

Applicability
Applies to the interrelated

variables associated with fuel
thermal behavior.

Objective

To establish limits which
ensure the integrity of the
fuel cladding.

Speci fications

A. Thermal Power Limits

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

" When the reactor pressure
is greater than 800 psia, °
the existence of a minimum
critical power ratio
(MCPR) less than 1.07
shall constitute violation
of the fuel cladding
integrity safety limit.

o

2.1 FUEL CLADDING INTEGRITY

Applicability

Applies to trip settings of the
instruments and devices which
are provided to prevent the
reactor system safety limits
from being exceeded.

Obij-ctive -

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 system
settings shall be as specified
below:

A. Neutron Flux Trip Scttings

1]. APRM Flux Scram Trip .
setting (Run Mode) —_

(Flow Biased) .
a. When the Mode Switch

is in the RUN
position, the APRM
flux scram trip
setting shall be:

S5(0.66W + 54%)
where:

S =

Setting in per-
cent of rated
thermal power
(3293 MWt)







LIMITING SAFETY SYSTEM SETTING

‘ . - SAFETY LIMIT -

‘l

2. Reactor Pressure < 800 PSIA or Core
’ Flow < 107 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 (~25% of rated thermal
power).

 AIdant .
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Cc.

FUEL CLADDING INTEGRITY

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 < 1207 power

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

APRM - When the reactor mode
switch is in the STARTUP position,
the APRM scram shall be set at
less than or equal to 157 of rated
power.

IRM - The IRM scram shall be set at
less than or equal to 120/125 of
full scale. . .
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2.1 BASES: _LIMITING SAFETY SYSTEM_SETTINGS RELATED TO FUEL
CLADDING INTEGRITY .

The abnormal operatiqnal transients applicable to operation of
the Browns Ferry Nuclear Plant have been analyzed throughout the
gsprctrum of planned operating condiisons up to the design thermal
power condition of 3440 MWt. The asarlyses were based upon plant
operation in accordance with the operating map given in Figure
3.7-1 of the FSAR. In addition, 3293 MWt is the licensed maximum
power level of Browns Ferry Nuclear Plant, and this represents

the maximum steady-~-state power which shall not knowingly be
exceeded.

Conservatism is incorporated in the transient analyses in
estimating the controlling factors, such as void reactivity
coefficient, control rod scram worth, scram delay time, peaking
factors, and axial power shapes. These factors are selected
conservatively with respect to their effect on the applicalbe
transient results as determined by the current analysis model.
This transient model, evolved over many years, has been
substantiated in operation as a conservative tool for evaluating
reactor dynamic perxformance. Results obtained from a General
Electric boiling water reactor have been compared with
predictions made by the model. The comparisions and results axe
summarized in Reference 1.

The void reactivity coefficient and the scram worth are described in
detail in reference 1.

The scram delay time and rate of rod insertion allowed by
the analyses are conservatively set equal to the longest delay

and slowest insertion rate acceptable by Technical Specifications as further

described in Reference 1. The effect of scram worth, scram delay time and
rod %Pgertion rate, all conservatively applied, are of greatest
signaficance in the early portion of the negative reactivity
insertion. The rapid insertion of negative reactivity is assured
by the time requirements for 5% and 20% insertion. By the time
the rods are 60X inserted, approximately four dollars of negative
reactivity has been inserted which strongly turns the transient,
and accomplishes the desired effect. The times for 50% and 90%
insertion are given to assure proper completion of the expected
performance in the earlier portion of the transient, and to
establish the ultimate fully shutdown steady-state condition.

For analyses of the thermal consequences of the transients a MCPR
of ***% jis conservatively assumed to exist prior to initiation of
the transients., This choice of using conservative values of.
controlling parameters and initiating transients at the design
power level, produces more pessimistic answers than would result

by using expected values of control parameters and analyzing at
higher power levels. ‘

*k* See Section 3.5.K.
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BASES

In summary

1.

2.

3.

The licensed maximum power level is 3,293 MWwt.

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

The abnormal operational transients were analyzed to a pover 1evel
of 3uuo Mut. ]

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

bases fourr individual set points are discussed below:

Neutron Flux Scram

1.

APRM Flow-~Biased High Flux Secram 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 system 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-biased 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
oceur 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
assumed 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.,

19
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The scram trip setting musy be adjusted to ensure that
the LHGR transient peak it wot increased for any
combination of CMFLFD andFRT. The
scran setting is adjusted in accordance with the formula'
an Specafication 2.1.A.1, when the ¢ MFL1'D exceeds FRP.

. Analyses of the limiting transients show that no scram
adjustment is8 required to assure MCPR > 1.07 when the
transient is initiated from MCPR > #we, .

2. APRM Flux Scram Trip Setting (Refuel or Start ¢ Hot
Standy Mode)

For Bpetation in the startup mode while the reac%or is
) at low pressure, the APRM scram setting of 15 percent of
E rated power provides adeguate thermal margin between the
: setpoint and the safety limit, 25 percent of rated. The
marqgin is adequate to accomodate anticapated maneuvers
associated with power plant startup. Effects of . -
increasing pressure at'zero or low void content are
minor, cold watér from sources available during stagrtup
is not much colder than that already in the systen,
temperature coefficients are small, and control rod
Jatterns are constrained to be uniform by operating
procedures backed up by the red worth minimizer and the
Rod Sequence Control System. Worth of individual rods
is very low in a uniform rod pattern., Thus, all of
pogsible sources of reactivity inpus, uniform control
rod withdrawal is the most probable cause of significant
power rise., Because the flux distribution associated
with uniform rod withdrawals does not involve high local
peaks, and because several rods must be moved to change
power by a significant percentage of rated power, the
rate of power rise is very slow. Generally, the heat
flux is in near equilibrium with the fission rate. 1In
an assumed uniform rod withdrawal approach to the scram
- level, the rate of power rise is no more than 5 percent
of rated power per minute, and the APRM system would be .
more than adequate to assure a scram before the power
could exceed the safety limit. The 15 percent APRN
scram remains active until the mode switch is placed in
the RUN position. This switch occurs when reactor
pressure is greater than 850 psig.

3. IRM~-Flux Scram Trip Setting

The IRM System consists of 8 chamberg, U in each of the
reactor. protestion system logic channels. The IRM is a

wes See Section 3.5.K. - . M




5-decade instrument which covers the range of power level between that
covered by the SRM and the APRM. The 5 decades are covered by the IRM
by means of a range switch, and the 5 decades are broken down into 10
ranges, each being one~half of a decade in size. The IRM scram setting
of 120 divisions is active in each range of the IRM. TFor example, if
the instrument was on range 1, fhe scram setting would be 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. The
APRM 15-percent scram will prevent 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 equilibrium with the
neutron flux and an IRM scram would result in a reactor shutdown well
before any safety limit is exceeded. Tor 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 suystem is not yet on scale. This

condition exists at quarter rod density. Quarter rod density is illustrated

in paragraph 7.5.5.4 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
v 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 £lux., 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 sub-
stantial margin from fuel damage.

B. APRM Control Rod Block

Reactor power level may be varied by moving control rods or by varying
the recirculation flow rate. The APRM system provides a control rod
block to prevent rod withdrawal beyond

«
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a qiven point at constant recirculation flow rate, and thus
to protect aqgainst the condition of a MCPR less than 1.07.

. Thia rod hlock rrip setting, which is automatically varied
with recirculation loop flow rate, prevents an increase in
the reactor power .level to excess values due to control rod
withdrawal. The flow variable uvrip setting provides
substantial margin from fuel dezsage, assuming a steady-state
operation at the trip setting, over the entire recirculation
flow range. The margin to the Safety Limit increases as the
flow decreases for the specified trxip setting versus flow
relationship; therefore, the worst case MCPR which could
occur during the steady-state operation is at 108X of rated
thermal power because of the APRM rod block trip setting.

The actual power distribution in the core is established by
specified control rod sequences and is monitored continuously
by the in-core LPRM system. As with the APRM scram trip
setting, the APRM rod hlock trip setting is adjusted downward
if the CMFLPD exceeds FRP . thus
preserving Lne APRM rod block safety margin.

C. Reactor Water Ilow level Scram and Isolation
(Except Main Steamlines)

The set point for the low level scram is above the bottom of
the separator skirt. This level has been used in transient
analyses dealing with coolant inventory decrease. The
results reported in FSAR subsection [4.5 show that scram and
isolation of all process lines (except main steam) at this
level adequately protects the fuel and the pressure barrier,
because MCPR is greater than 1.07 in all cases, and system
pressure does not reach the safety valve settings. The scram
setting is approximately 31 inches below the normal operating
range and is thus adequate to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram

_The turbine stop valve closure trip anticipates the pressure~ neutron flux
and heat flux increases that would result from closure of the stop valves.
With a trip setting of 10% of valve closure from full open, the resultant
fncrease in keat flux is such that adequate thermal margins are maintained
even during the worst casc transient that assumes the turbine bypass valves

.remain closed. (Reference 2).

»

E. Turbine Control Valve Fast Clésure or Turbine Trip Scram

Turbine control valve fast closure or turbine trip scram anticipates the
pressure, neutron flux, and heat flux fncrease that could result from
control valve fast closure due to load rcjection or control valve closure
due to tutbine trip; each without bypass valve capability. The reactor
protection system initiates a scram in less than 30 milliseconds after
the start of control valve fast closure due to load rejection or control

valve closure due to turbine trip. This scram is achieved by rapidly
reducine hvdraulle contral .

v
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oll pressure at the main turbine control valve actuator disc dump valves.
This loss of pressure is sensed by pressure switches whose contacts form
the onc-out-of-two-twice logic input to the reactor protection system.
This trip setting, a nominally 50X greater closure time and a different
valve characteristic from that of the turbine stop valve, combine to
produce transients very similar to that for the stop valve.

’ Relevant transient analyses are discuseed
in References 1 and 2. This scram

is bypassed when turbine steam flow ig below 30%Z of rated, as measured
oy the turbine firat stage vressure.

F. Main Condenser Low Vacuum Scram

To protect the main concenser against overpressure, a loss of
condenser vacuum initiates automatic closure of the turbine
stop valves and turbine bypass valves. To anticipate the
transient and automatic scram resulting from the closure of
the turbine stop valves, low condenser vacuum initiates a
scram. The low vaccum scram set point is selected to
initiate a scram before the closure of the turbine stop
valves is initiated. .

G. &6 H. Main Steam Line Isolation on Low Pressure and
Main Steam Line Ysolation Scram

The low pressure isolation of the main steam lines at 850
psig was provided to protect against rapid reactor
depressurization and the resulting rapid cooldown cf the
vessel. Advantaqe is taken of the scram feature that occurs
when the main steam line isolation valves are closed, to
provide for reactor shutdown so that high power operation at
low reactor pressure does not occur, thus providing
protectjon for the fuel cladding integrity safety limit.
Operation of the reactor at pressures lower than 850 psig
requires that the reactor mode switch be in the STARTUP

@
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position, where protection of the, fuel cladding inteqrity
safety limit i3 provided by the IRM and APRM high neutron
ot - flux scrams. Thus, the combination of main steam line low

. pressure isolation and isolation valve closurc scram assgurcs
. : the availability of neutron f£lux sScram protection over the

' ‘ entire range of applicability o. che fuel cladding integrity
safety limit. In addition, the i13olation valve closure scram
anticipates the pressure and flux transients that occur
during normal or inadvertent isolation valve closure. With

the scrams set at 10 percent of valve closure, ncutron flux
s does not increase.

I. J. & K. Reactor low water level set point for initiation of
" HPCI and RCIC, closing main stcam isolation valves,
. and starting LPCI and ¢ore spray pumps

These systems maintain adequate coolant inventory and provide
core cooling with the objective of preventing excessive clad
- temperatures. The design of these systems to adequately
i perform the intended function is based on the specified low
. level scram set point. and initiation set points. Transient
| analyses reported in Section 14 of the FSAR demonstrate that
these conditions result in adequate safety margins for both
the fuel and the system presgsure.

L. References

1. "BWR Transient Anlaysis Model Utilizing the RETRAN
Program," TVA~TR81-01~A.

2. GCeneric Reload Fuel Application, Liccnsing Topical Report
NEDE 24011-P-A and Addenda.
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1.2 BABES .

REACTOR COOLANT SYSTEM INTEGRITY

. The safety limits for the reactor coolant system pressure
have been selected such that they are below pressures'at
which it ‘can be shown that the inteqrity of the system is not
endangered., However, the pressure safety limits are set high
enouwgh such that no foreseeable circumstances can cause the
system pressure to rise over these limits. The pressure ,
safety limits are arbitrarily selected to be the lowest
transient ovexpressures allowed by the applicable codes, ASME
Boller and Pressure Vessel Code, Section IXI, and USAS Piping

. Code, Section B31.1.

. The design pressure (1,250 psiqg) of the reactor vessel is
established such that, when the 10 percent allowance (125
psi) allowed by the ASME Boiler and Pressure Vessel Code
Section IXX for pressure transients is added to the desiqgn
pressure, a transient. pregssure limit of 1,375 psig is
established.

Correspondingly, the design pressure (1,148 psig for suction
and 1,326 psig for discharge) of the reactor recirculation
system piping are such that, when the 20 percent allowance
(230 and 265 psi) allowed by USAS Piping Code, Section B31.1
for pressure transients are added to the design pressures,
transient pressure limits of 1,378 and 1,591 peig are
established. Thus, the pressure safety limit applicable to
power operation is established at 1,375 psig {(the lowest
transient overpressure allowed by the pertinent codes), ASME

Boiler and Pressure Vessel Code, Section III, and USAS Piping
code, Section B31.1.

The current cycle's safety ‘analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant system

l pressure increase is given in the reload Ticensing
submittal for the current cycle. The reactor vessel
pressure code limit of 1,375 psig given in subsection 4.2 of
the safety analysis report is well above the peak pressure
produced by the overpressure transient described above.
Thus, the pressure safety limit applicable to power operation
is well above the peak pressure that can result due to
reafonably expected overpressure transients.

Higher design pressures have been established for piping
within the reactor coolant system than for the reactor
vessel. These increased design pressures create a consistent
design which assures that, if the pressure within the reactor
vessel doés not exceed 1,375 psig, the pressures within the

piping cannot exceed thexr respective transient pressure
limits due to static and pump heads,

28







‘ JLIMITING CONDITIONS FOR OPERATION,

SURVEILLANCE REQUIREMENTS

" 3.1 REACTOR_PROTECTION SYSTEM

[}
Applicability
Applies to the instrumentation
and associated devices which
initiate a reactor scram.

a

Obijective

To assure the operability of
the reactor prxotection system.

Specification

lA- 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 mecde

switch shall be as given in
Table 3.1.A.

31

4.1 REACTOR PROTECTION SYSTEM
'agg;;cabglity"

Applies to the surveillance of
the instrumentation and
" associated devices which
initiate reactor scram. N

Objective

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

Specification

A.  Instrumentation systems
shall be functionally
tested and calibrated as
indicated in Tables U.1.A
and 4.1.B respectively.

1. Daily during reactor power operation
at greater than or equal to 257

so——

thermal power, the ratio of Fraction :

of Rated Power (FRp) to Core
Maximum Fraction of Limiting Power
Density (CMFLPD) shall be checked
and the scram and APRM Rod Block
settings given by equations in
specifications 2.1.A.]1 and 2.1.B
shall be calculated.

2. Wwhen it is determined that
a channel is failed in the
unsafe condition, the

- other RPS channels that
monitor the same variable
shall be functionally
tested immediately before
the txip system containing
the failure is tripped.
The trip system containing
the unsafe failure may be
untripped for short
periods of time to allow
functional testing of the
other trip system. The
trip system may be in the - .
untripped position for no
more than eight hours per
functional test period for
thin testing.
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SURVEILLANCE REQUIREMENT

‘ . __LIMITING CONDITIONS FOR OPERATION

3.1

REACTOR PROTECTION SYSTEM

Two RPS power monitoring !
channels for each inservice
RPS MG sets or alternate
source shall he 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.

With both RPS electric powerx
monitoring channels for an
inservico RPS MG set or alter-
nato power supply inoperable,

" restore at least one to
opoerable status within 30
.minutes or remove the
associatod BRPS MG set or
alternate power supply from
service.

31

4.1

-

REACTOR PROTECTTION SYSTEM

The RPS power monitoring
systom instrumentation
shall be determined oporable:

At least once per 6 months -
by poerformance of channel
functional tests,’
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. . . TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT

"Hinizuz Nuzber X
of Operable - Hodes i{n Which Function
Instrunent Must be Operable
Channels Per Startup/Hot
Trip Systen (1)¢21) _ Trip Functioen Trip Level Setting Shutdown Refuel (7) Standby Run  Action(1)
1 Hode Switch in Shutdown ' x X X X 1.4
1 Hanual Scran . x . X . X X 1.4
IRY (16)
3 High Flux < 120/125 indicated on x(22) x(22) X (s) 1.4
scale
3 Inoperative X X (s) 1.4
APRM (16)(24)(25)
w |2 High Flux (Fixed Trip) < 120 percent .- X 1.A or 1.B
i ) High Flux (Flow Biased) See Spec. 2.1.A.1 X 1.4 or 1.B
2 High Flux . £ 15 percent rated power x(21) x(17) (15) t.A or 1.B
2 Inoperative . (13) . x(21) x(17) X 1.A or 1.B -
2 Deunacale 2 3 indicated on scale (1) (11) ~ X(12) 1A or 1.B
2 High Reactor P'reasuro £ 1055 psig x(10) - X X 1.4
(PIS-3-22AA, BB, C, D)
2 High Drywell < 2.5 psig ' x{(8) x(8) be 1.A
. Pressure (1%) i
(PIS-64-56A-D)
2 " Reactor Low Water > 538 inch above veasel zero X X X 1.4
Level (14)
(LIS-3-203A-D)
2 High Water Level in
West Scram
Diacharge Tank < 50 gallons X x(2) X X 1.4
(LS-85-45A-D) . .

e
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- . . TABLE 3.1.4 (cont'd)
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT

- -

Yinioun Husber

-

- s

sf Operable . Modss in Which Punction ..
{nstrunent ' . Yust be Operable :
hannels Per ‘ Startup/Hot
frip Systez (1) (23) Trip Punciicn Trip Level Setting Shutdewn Refuel (7) Standby fun  Aetionl1) "
2 High Water Level in £ 50 gallons X x{(2) X X 1.4
East Scran - . . . -
Di{scharge Tank . . . Z N
(LS-85-85E-H) . -
5 Hain Steaa Line < 10 percent valve closure - X(6) t1.A or 1.C
Isolation Valve
Cloaure . -
2 'rurt;inc Control ;ialvo ;
Past Closurs or 2> 550 paig X(3) t.aor 1D
Turdine Trip
4 *  Turbine Stop Valve < 10X Valve Closure ’ ) - X(4) L.Aor 1D,
Closure
2 Turbine First Stage not >-154 psig x{18) X(18) XxX(18) Q9
Pressure Parmissive
(PIS~1-81A&B, PIS~1-91A&B)
2 Turbine Condenscer ) 2 23 Ia. Hg. Vacuun X l.A or 1.C
Low Vacuunm
2 Main Stean Line High 3X Kormal Full Power he8)) X(9) %X(9) l.aoer l.C

Radiation (14) Background (20)




. NOTES FOR TABLE 3.1,A
T . -
‘ % * 1. There shall 'be.two operable ox tripped trip systems for each

function. If the minimum number of operable instrument
channels per trip System cannot be met for both trip systenms,
the appropriate actions listed below shall be taken.

A. ., Initiate insertion of operakle rods and complete
insertion of all operable rods within four hours.
In refuecling mode, suspend all operations involving core
alterations and fully insert all operable control rods
vithin one hour.

B. Reducs power level to IRM range and place mode switch in
. the startup/Hot Standby position within 8 hours.

Ce Reduce turbine load and close main steam line inolation
valves within 8 hours,

D. Reduce power to less than 30% of rated.
2. Scram discharge volume high bypass may be used in shutdown or

. refuel to bypass scram discharge volume scram with control
G rod block for reactor protection system resat.

3. Deleted.

4. Bypassed when turbine first stage pressure is less than 154
psig.

‘ @ 5. 1IRM's are bypassed when APRM!'s are onscale and the reactor
. mode switch 48 in the run position..

6. The desiqn permits closure of any two lines without a scran
being initiated. «

7. ‘when the reactor is subcritical and the reactor water
temperature is less than 2129F, only the following trip
. functions need to be operable:

A. Mode awitch in shutdown
B. Manual scranm

- C. High £lux IRM
D. Scram discharge volume high level
E. APRM 15% scram

8.. Not required to bhe operable when primary containment

"integrity L8 not required. :

9. Not required i1f all main steamlines are isolated, : .

‘10, Not required to bé operable when the reactor pressure vessel
head {3 not bolted to the vessel. .

11. The APRM downscale trip function is only active when the ’ ’
reactor mode switch is in run. .

:
’ 3 ‘ '
s n Pl . )
. .
. 3
Ed .
.
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24,

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 biased 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 neutrdn. flux.

ssem mie .
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* TABLE R,1.A

N

REACTOR PROTECTION SYSTEH (SCRAM] IHSTRUMENTATION FUNCTIONAL TESTS
RINIMUY FUBCTIONAL TZST FREQUINCIES FOR SAFETY INSTR. AND QONTROL CIRCUITS

>

. Grou 2 Functional Teét
Hode Switch in Shutdown A Place Hode switch in Shutdown
Msnual Scraam A Trip Channel and Alara
IR .
Bigh Flux c Trip Channel and Alarn ([¥)
Inoperative ‘ (= Trip Channel and Alarm (%)
APRM ’
iigh Flux (15X scranm) ‘ ’ c Trip Cutput Relays (4)
. High Flux (Flow Biased) B Trip Output Relays (4)
. Bigh Flux (Fixed Trip) B Trip Output Relays (&)
© Inoperative :] Teip o.xtp\;t Relays (8)
Lownscale B Trip Output Relays (1)
?lov Blas b ' 16)
Bigh Reactor Prescure - . B Trip Channel and Alara (7)
ntgtfpnlﬁvz;l r’&:’sﬁ% ?f’IS 64-56A=D) B Trip Channel and Alaza (7)

Reactor Low Water Level B

(L15-3-203A-D)
Nigh Hater level in Scram Discharge Tank

Float _Switches- (1.5-85-45C-VF) A
Electronic Level Switches A
(LS-85-45A, B, G, H)

Trip Channel and Alara (7)

-

Trip Channel and Alarm
Trip Channel and Alarm

Hinimua Frequency (Ji

Each Refueling Outage ' -
Every 3 Months

Once Per Heek During Refueling
and Before tach Startup

Once Per Weex During Refueling

and Before Each Startup

Belarc Eich Startup and Heekly
When i{xed to be Opeublc
Once wee
Once/veek
Once/Week
Once/veek
(6
OncesHonth (1)
Once/Bonth (1)

Oonce/Hoath (1)

Once/Month :
Once/Month
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-REACTOR. PROTECTION SYSTEM' (SCRAM) INSTRUMENTATION

TABLE &4.1.A

FUNCTIONAL TESTS ~ *"°. - °~ R

MINIMUM FONCTIONAL TEST PREQUENCIES FOR SAFETY INSTR. AND CONTROL CIRCUITS .

. . Main’sSteam Line High Radiation

Hain Stean Line Isolation Valve Closura

Turbine Control valve Fast Closure
or Turbiloe Trip

Turbine First Staqe Pressure Permissive
(PIS-~1-81A&B,PIS-1-91A&B)
Turbine Stop Valve Closure

e

Group (2)

B
A

.

Functional Test

"

Trip Channel and.Alarn (4)-
Trip Channel and Alarnm
Trip Channel and Alarn

Trip Channel and Alarn
Trip Channel and Alarn

hen,

Mininum Prequency (3)

6ncc/neek
Once/Month (1)

. Onces/Month (1) "
Every 3 Months

OncesMonth (1) =
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NOTES FOR_TABLE 8.,1,A

1. Initially the minimum frequency for the indicated tests shall
be once per month. .

2. A description of the three groups iv included in the Bases of:
- this sgpecification. ‘s
3. Functional tests are not required when the systems arxe not
required to be operable or are operating (i.e., already
tripped). If tests are missed, they shall. be performed
prior to returning the systems tOo an operable status.

4. This instrumentation is exempted from the instrument channel *
. test definition. This instrument channel functional test

will consist of injecting a simulated electrical signal into

the measurxement channels. ‘

w
.
5

."Deleted.

6. Thehfunctional test of the flow bias network is performed in
accordance with Table 4.2.C. ‘

[ P - @ tormn s

Functional test consists of the injection of a simulated signal into
the elecFronic trip circuitry in wlace of the sensor signal to verify
operability of the ctrip end alarm functionms.
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“IABLE %.1.B ! . .
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT TALIBRATION
HINIMUM CALIBRATION FREQUEHCIES FOR REACTC: PROTECTION INSTRUMENT CHANNELS

s

Instrusent Channel Group (1) Calibration ) 7 Hinimun Frequeney (2)
IRM High Flux ‘ Cc Cozparison to APRM on Controlled Hote (%) -
) startups (6) ) LI
APRM High Flux . : . -
Output Signal B Heat Balance Once every seven days
Flow Bias Signal B Calibrate Flow Bias Signal (7) Once/operating cycle
LPRM Signal B TIP Systea Traverse (8) Every 1,000 effective .
full power hours . :
High Reactor Pressure B ‘ Standard Pressure Source Once/operating cycle (9) -
(P1S-3-22AA, BB, C, D)
High Diywell Pressure B Standard Pressure Source Once/operating cycle (9)
(PIS-64-56A~D) i
Reactor Low Water Level - . A Pressure Standard Every three months'"_-.
(LIS-3-203A-B) « . i
‘| Btgh Water Level ia Scraa Discharge ’
Voluze .
Float Switches A Calidrated Water Coluzn (5) Note (5) i
(LS-85-k5C-F) H
Electronic Level Switches, - B Calibrated Hater Coluzn (35) Kuce (5) Tl e .
(Ls-85-k54, B, G, H) s i :
Turblge Condenser Low Vacuun Y A Standard Vacuua Source Every threc conths h :
taln Steaz Line Isolation Valve A Mate (5) Note (5)
Closure
Main Stean Line High Radtation A : Standard Current Source (3) Svery three conths
Turbine First Stage Pressure Pcré!asivc B Stardard iressure Suurce Once/operating cycle (9)
(PIS-1-81A & B, PIS-1-91A & B) .
Turbine Stop Valve Closure A Mote (5)* . Hote (5) N

. i
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‘ :@ ' NOTES FOR_TABLE 4.1.B

2.

8.

* further vxplanation of calibration frequency. °

A description of three groupsﬁis included in the bases of
this specification. ‘ ‘

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

The current source provides an instrument channel alignment.
Calibration using a radiation source shall be made each
refueling outage.

Required frequency i{s initial startup following each refueling outage.

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

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

The Flow Bias Signal calibration will consist of calibrating
the sensors, flow converters, and signal offset networks
during =2ach operating cycle. The instrumentation is an
analog type with redundant 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

. a

A complete tip system %raverse calibrates the LPRM signals to the
process computer., The individual LPRM meter veadines will be
adjusted as a minimum at the beginning of each operating cvcle
before reaching 1007 power. -

.
)

B

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. - ) .

40 . .
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""1., Preserve the integrity of the fiel cladding.

3,1 BASES

The reactor protection system automatically initiates a reactor
scram to: ’ ‘

»

2. Preserve the inteqgrity of the reactor coolant systeh.

3. Minimize the enerqgy which must be absorbed following a loss
of coolant accident, and prevents criticality. -

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system to tolerate
single failures and still pexform its intended function even
during periods when instrument channels may be out of sexrvice
because of maintenance. When necegsary, one channel may be made

inoperable for brief intervals to conduct required functional
tests and calibrations. )

The 'reactor protection trip system s suppliced, via a separate ?us. by
its own high inertia, ac motor-gcnerator sct. Alternate power is
available to either Reactor Protection System bus from an, clectrical
bus that can receive standby electrical power. ‘Tha RPS monitoring
vsystem provides an isolation between non=c¢lans B power supply nnq,Lhe
elass 1E RPS bus. This will ensure that failure of a non-class LB
reactor protection power supply will not cause adverse inLvructlonltn

, the class LE Reactor Protectlon Systoem. .

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 txipping of both
trip systems will produce a reactor scrame.

This system meets the intent of IEEE - 279 for Nuclear Power
Plant Protection Systems. The system has a reliability greater

than that of a 2 out of 3 system and somewhat less than that of a
1 out of 2 system.

with the exception of the Average Power Range Monitor (APRM)
channels, the Intermediate Range Monitor (IRM) channels, the Main
Steam Isdlation Valve closure and the Turbine Stop Valve closure,
each trip system logic has one instrument channel. When the
minimum condition for operation on the number.of operable
instrument channels per untripped protection trip system is met
or L{f it cannot be met and the effected protection trxip system is
placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a
single failure and still perform its intended function of
scramming the reactor. Three APRM instrxument channels are
provided 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 trxip system for maintenance,
testing or calibration. Additional 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 reactor pressure,
reactoxr: low water level, MSIV closure, turbine control valve fast

e
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which a scram would be required but not be able io po:foiu its
function adequately.

A souxce range monitor:(S8RM) systam is also provided to supply
additional neutron level information during startup but has no
scram functions. Ref. Section 7.5.8 FPSAR. Thus, the IRM is
required 'in the Refuel and SBtartup modes. In the power range the
APRM system provides required protection. Ref., Section 7.5.7
FSAR., Thus, the IRM System is not required in the Run mode. The.
APRN's and the IRM's provide adequate coverage in the startup and
intermediate range. )

The high reactor pressure, high drywell pressure, reactor low
water level and scram discharge volume high level scrams are
required for Startup and Run modes of plant operation. They are,
therefore, required to be operational for these modes of reactor
operxation, . .

The requirement to have the scram functions as indicated in Table
3.1.1 operable in the Refusl mode is to assure that shifting to
the Refuel mode during reactor pcxwer operxation does not Aiminish
the need for the reactor protection system,

The turbine condenser low vacuum scram is only rqquired:hxthe:ixlnbde.’
o . Below
158 psig turbine first stage prassure (30% of rated), the scram
signal due to turbine stop valve closure,
. and turbine control valve tast closure,
is bypassed because flux and pressure scram are
adequate to protect the reactor, ' .
Because of the APRM downscale limit of 2 3%. when in the Run mode
and high level limit of S 15% when in the Startup Mode, the -
trangition between the Startup and Run Modes must be made with
the APRM instrumentation indicating between 3% and 15% of rated
power or a control rod scram will occur. In addition, the IRM
systen must be indicating below the Bigh Plux setting (1207125 of
scale) or a scram will occur when in the Startup MHode. Yor
normal operating conditions, these limits provide assurance of
overlap betwaen the IRM system and APRM system so0 that thexo are
no "gaps® in the powar level indications (i.e., the power level
-8 continuously monitored from beginning of staxtup to full power
and from full power to shutdown). When power is being reduced,
if a transfer to the Startup mode is made and the IRM'g have not
been fully inserted (a maloperational but not impossible
condition) a control rod block immediately occurs so that
reactivity insertion by control rod withdrawal cannot occur.
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2 - " TABLE 3.2.A :
N .. - o PRI.HARY CORTAINMERT AND REACTOR BUILDING ISOJATION INSTRUMENTATION ° )
. Minimua No. :
4 ‘Instrument - ’ )
¥ Channels Operable ) L ) - o,
. per Trip Sys(1)(11) »Function Trip level Setting® ~ _Action (1) Rémarks ! ‘ =
? , - .
? 2 N Instrument Channel - 2 538" above vessel zero A or 1. Below trip setting does the
Reactor Low Water Level (6) v (B and B) following:
Wost . ) T a. Initiates Reactor Buildin
P (LIS~3-203A-D) Isolation 7
8 : : . b. Initiates Primary Containment -
: L Isolation
4 . C.. Initiates SGTS .
. 1 - Instrunent Channel - 100 # 15 psig D 1. Above trip setting isolates the
Reactor High Pressure ) shutdown cooling suction valves
- ’ of the RHR systen. T
. 2 Instrument Channe3i - 2 470" above vessel zero . A 1. Below trip setting initiates Main ;
Reactor Llow uaték,LcueI . ’ Stean Line Isolation
(L1IS-3-56A-D) ) . -
2 In;:rﬁment Channel < ~ S 2.5 paig ' _ A or 1, Above trip setting does the
High Drywell Pressure (6) ; (B and E) following:
~64=56A~ a. Initiates Reactor Building Co.
] (PIS-64-56A D? « Igolation
- - b. 1Initiates Primary Containment
. . Isolation
. ! i c. 1Initiates SGTS
2 + Instrument Channel =~ S 3 times normal rated ] 1. Above trip setting initiates Hain -
’ High Radiation Main Stean - full power background Stean Line Isolation
Line Tunnel (6) . .
2 Instrument Channel - 2825 psig (4) ' B e Below trip setting initiates Main
ov Pressure Main Steanm Steam Line Isolation .
(PTS-! =72, 76, 82, 86) . . .
2(3) Instrument Channel - " 180% of rated gteam flow 3 1. Above trip setting {nitiates Main
. - ° High Plow Main Steam Line - - Stcam Line XIsolation
. (PAIS=1-13A-D, 25A-D, 36A=D, S0A-D
) 2 (12) Insrruncnt chann’ -2 ? < ’200°F b) B 1. Above trip setting initiates
) " Main Steam Line Tunncl . Main Stean Line Isolation. -

figh Temperature «
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Minimum No.
Operable Per

TABLE 3.2.B
INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Trip Level Setting

Trip Sys (1) Function ” Action Remarks

2 Instrument Channel - > U70" above vessel zero A 1. Below trip setting
Reactor Low Water Level ) initiated HPCI.
(LIS-3-58A-D)

2 Instrument Channel - > U70" above vessel zero. A 1. Multiplier relays
Reactor Low Water Level initiate RCIC.
(LIS-3-584-D)

2 Instrument Channel -~ -> 378" above vessel zero. A 1. Below trip setting
Reactor Low Water Level initiates CSS.
(LIS-3-584-D) Mulitplier relays

initiate LPCI.

2. Multiplier relay

+ from CSS initiates
accident signal (15).

2 (16) Instrument Channel - > 378" above vessel zero. A 1. Below trip settings in
Reactor Low Water Level conjunction with drywell
(LIS-3-58A-D) high pressure, low

water level permissive,
120 sec. del timer and
CSS or RHR pump running,
initiates ADS.

1 (16) Instrument Channel - > 5Hl" above vessel zero. A 1. Below trip setting
Reactor Low Water Level permissive for initia-
Permissive ting signals on ADS.
(LIS-3-184, 185)

1 - _Instrument.Channel - > 312 5/16" above vessel A 1. Below trip setting

‘ Reactor Low Water Level zero. (2/3 core height) prevents inadvertent
(LIS-3-52, 62) operation of contain-

ment spray during
accident condition.
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Minimum Number
Jperable Per

TABLE 3.2.B

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Function

Irip System (1)

2

2(16)

. Instrument Channel -

Trip Level Setting

Instrument Channel - T
Drywell Bigh Pressure
(PIS-BN-SBE-H)

1<p <2.5 psig

Instrument Chaﬁnel -
Drywell High Pressure
(p15-64~58A-D) v

Instrument Channel -~ 2_"70 inch above vessel zero
Reactor Low Water-Level .

(L1s-3~-56A-D) . .

Instrument Channel -
Reactor 'High ‘Pressure
(P15-3-204A-D)

. < 1120 psig

< 2.5 psig
Drywell High Pressure :
(PIS-64-58A-L')
Instrument Channel - * <2.5 psig
Drywell High Pressure
(PIS-6U~5T7A~D)

Action '

Remarks

A

1.

T 2.

1.

‘Below trip setting prevents

iradvertent operation of
containment spray during
accident conditions.

Above trip setting in
conjunction with low reactor
pressure initiates CSS.
Multipler relays initiate
HPCI.

Multiplier relay from CSS
initiates accident signal. (15)

Below trip setting trips
recirculation pumps

Above trip setting trips
recirculation pumps

Above trip setting in
conjunction with low reactor
pressure initiates LPCI.

Above trip setting in -
conjunction with low reactor
water level, drywell high
pressure, 120 sec. delay timer
and CSS or RHR pump running,
initiates ADS.

re
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#inimun No.
Operable Per
Trip Sys (1)

’

’

Function

Trip Level Setting

Table J.2.B
INSTRUHENTATIOW THAT INITIATES OR CONTROLS THE CORE AND CONTAINMERT COOLING SYSTEMS

2

Instrunent Channel -
Reactor low Pressuge

(PIS-3-74A & B)
(PIS-68-95)
(PIS-68-96) *

Instrunent ann
Reactor Low Pressure

(P8-3-74A&B)
(PS-68-95)

"(PS-68-96) =~ " -

Instrument Chacgel ~
Reactor Low Pressure
(PS=-68-93 & 93, SH #1)

v

Core Spray Auto
Sequencing Timers (5)

LPCI Auto Seduencinq
Tiners ({5) .

RIRSH Al, B3, c1. and
D3 Timers

450 psig & 15

230 psig 2 15

100 psig ¢ 15

65t<8 secs.
o<t 1 sec.

115t <15 sec.

»
-

Remarks

‘.

‘.

Below trip setting permissive,

for opening CSS and LPCI admission

valves,

”

Recirculation discharge
valve actuation.

Below trip setting in
conjunction with containment
icolation signal and both
suction valves open will close
RHR (LPCI) admission valves,

Hith diesel power
One per motor

Hith diesel power
one per motor

Hith dicsel power
One per pump
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MPiniaun No.
Operable Per

Trip Sys (1)
1

1(2)

2{2)

»

69

- 2(2)

(Y

Table 3.2.B

INST%UHENTA?ION TUAT INITIATES OR CONTROLS THE CORE AND CONTAINHENT COOLING SYSTINS

»

* Punction

Core Spray Trip
Systen bus
power mnonitor

ADS Trip System bus
power monitor

BPCI Trip Systesm bus
power sonitor

Trip Level Setting
N/A

R/7A

WA

RCIC Trip Syaten bua power W/a

sonitor

Instrument Channel -
Condensate “Header , -
Level (LS-73°S6A°% B)

Instrunent Channel -

Suppreasioa Chanber Bigh
Level

Instrument Channel -
Reactor Bigh Hater Level

Instrunent Channel -~
RCIC Turbine Stcam Line
High Plow

Instruaent Channel -
RCIO Stean Line Space-

Bigh Tenperature

2 Elev, 551

£7* above normal water
level

$ 5083® altove vessael zero

S 450" 50 (7)

$200°r,

Action

Rez'aarks

1.

1.

1.

‘.

1.

‘.

1.

Nenitors avanabuit.y of power
to logic syatens.

Honitors availability of power
to logic systens and valves,

Honltors -availability of power
to logic systems.

Honitors availability of power
to logic systeas,

Below trip setting will open
HPCI suction valves to the
suppression chanber.

Above trip setting will open
HPCI suction valves to the
suppression chamber.

Above trip setting trips RCIC
turbine.

Above trip setting isolates .
RCTC systea and trips RCIC
tu:zbine.

Above trip setting feolates
RCIC systea and trips RCIC
turbine,




Kinimua wro.
. Opecradle Per
Ixip Sys (5)

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

2()
un
"
1(7)
3
- 3(1)

9L

3(1)

3
2(1) (6)
2(1) (6)
2(1) (6)
2(1) (6)

2{Q1)

. 2(1)

1(1)

. 2(1)

[ 1(12)

1(12)

TABLE 3.2,C
INSTROMENTATION TEAT INITIATES ROD BLOCKS

ranction

APRN Upscale (rlow Bias)

APRM Opscale (Startup Mode) (8)
APRM Dowmscale (9)

APRM Inoperative

RBM' Upscale (rlowv Bias)

RBH Downocale (9)

RBM Inoperative

IRN Upscale (8)

IRK l;ownucule (3) (8)

IRM Detector not i{in Startup Position (8)
IRM Inoperative (8)

8RM Upscale (8)

SRM Downscale (8} (8)

SRM Detector not in Startup Position (W) (8)

8RM Inoperative (8)
P?low Bias Comparator
Tlow Bias Upocale'
aod’ Block Logic

R8C3 Restraint
(P3-85-61A and
$8-85-61B)

High Water .Level in West
Scram Discharge Tank
(LS-85-45L)

High Water Level in East
Scram Discharge Tank
(LS-85-45M)

Trip Level Sstting

<0.66Weq25 (2)

2%

=3x

{10b)
< 0.66ues08  (2) (13)
>3

(1oc)

e ra e -t

= 1087125 of fuall scale |
25/125 of full scale

(1) :
(10a) :
<1 x 16° comtaseac.

23 counta/sec.

(1

(10a)

= 10% difference in recirculation flows

5-115% recirculation flow
wa

187 pstg turbine
first-stage pressure

£25 gal.

225 gal.

P







H. This function is bypassed when the mode switch is placed in
Run,

9. This function 1s only active when the mode switch is in Run.
This tunction is auvtomatically bypassed when ‘the IRM
instrumentation is operable and not hign.

10. The i1noperative trips are produced by the following
functions:

a. SKkM and TRM

v n Local Ccperste=calabrate” switch not an operate.

" Pawer supsplv voluaqe low,
4 \
. (J) <Circuit boards not in circuit.
. b. APRM
i : .
(1} Local "operate-calibrate" switch not in operate.

(2} Less than 14 LPRM inputs,

(3) Circuit btoards not in circuit.

a0t Ul soritbivadn

c. RB™

.

(1) Local "operate-calibrate" switch not in operate.’
(2) Circuit hoards not in circuit,

(3) RBM fails to aull.

{4) ' Less than required number of LPRM inputs for rod
' selected.

11. Detector traverse is adjusted to V114 ¢ 2 inches, placing the
. detector lower position 24 inches below the lower core plate.

.

‘ fuel mode. .If this
12. This function may be bypassed in the shutdown or rc
function is inoperable at a time when operability is required the channel
shall be tripped or administrative controls shall be immediately imposed

) to prevent control rod withdrawal. i

l 13. RBM upscale flow biased setpoint clipped at 106% rated reactor power.

Bk A0 WPELFEE 2 SRR 1 5 % L X7 SRR X W52 RIPTE IR

ce = e
e
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- Hinimam ¢ of
Operable Instruzent

-

Channels Instrxument ¢
2 LI-3-58 A
_ LI-3-58 B
2 PI-3-74A
i P1-3-74B
2 - PR-64-50 -
PI-64-67B-
2 TI-En-5S2A8
TR-64=52 -
) . TR-64-52
2 1. WA
1 n/A
1 PS-64-67
1 TR-64~52 and ‘"""
© PR=-64-50 and*" «
15-64~67
) 1 LI-84~2A
1 LI-B4~13A
iocent . .

TABLE 3.2.°P
SORVEILLANCE INSTROMENTATION

-

Instrunent

Reactor Water Level -
Reactor Pressure

" Drywell Pressure

~ Drywell Temperature

Suppression Chamber Adr
Teaperature

Control Rod Position

Neutron Monitoring

Drywell Pressure

A

Drywell temperature,
: pressure, and timer

CAD Tank °A° Level .

CAD Tank "B° Level

Type Indication
and Range

Indicator - 155" to
. 60“ ‘
Indicator 0-1200 psig

Récordér 0-80 psia

Indicator 0-80 psia ,

Recorder, Indicator
0-300°F

Recorder dLhOO°P

6§V Indicating )}
Lights )
SRM, IRM, LPRM )

0 to 1005 power )

Alarnm at 35 psig )
1

Alarm if temper-)
ature > 281°F 30)
minutes after )
drywell pressure)
exceeds 2.5 psig)
indicazor ¢ to 100%

Indicator 0 to 100t

Notes

N (2 3)
1y (2) )
() (2) (3)

(1 (2) (3

(W (2 (3)

(v (20 (3) »)

(1) (2) (3) (&)

(1) =
{1}

-



Hininun f of

Opersble Instruzent

Channels

8

2

1/Valve

Py
.

f

TABLE 3.2.F

Surveillance Instrunentation

Type Indic;tion

)

Instrument / Instrument and Range
HM - 76 -~ 94 Dryvell and 0.1 ~ 20% |
Torus
HZ“ - 16 - 104 Hydrogen
Concentration
PAT-64-137 - Rpyvell to Ind{cator
Suppression - 0 to 2 psid
PAI-64-138 - Chanber
. Differential
Pressure
Relief Valve
Tallpipe
) Therzocouple
. Temperature or
Acoustic Monitor
. on Relief Yalve
Tallplipe -
RR-90-272CD High Renge Recorder,.' )
Prizary 1 - 10" R/Hr
RR-90-273CD Contair=ent
Rediation
Recorders
T-64-159A Suppression ¢ * Indicator,
Chazber Water Recorder 0-2%0"
XR-64-159 Level-Wide Range
PI-64%-394 ° Dryvell Pressure  Indlcator, Recorder)
XR-64-159 Low Renge -5 to +5 psig
PI-Gh~ 160A Dryvell Pressure Indicotor, Recorder)
XR-6k-159 ° Wide Renge 0-300 psig
TI-64=261 Suppression Pool Indicator, Recorder)
TR-6L-161 Bulk
T1-6h-162 Temperature 30° - 230° ¢
TR-Gh-162 .

)]
).

Notes

()

(1) (2)-(3)

)]

(1) (2) (3)

(1) (2) (3)

(1) (2) (3) (&) (6)







HQTSS FOR TABLY 3.2.7

(1) rrom and after the date that one’ of these paranetecs in
reduced to one indication, continued oparaticn is permiazidlae
during the succeeding thirty days unless such lastIunentation
{a sooner made operahlea.

(2) Trom and after the date that one of these paraneters {3 not
indicated in the ccntrol room, continued oparation is .
permissible during the succeeding sevan days unless such
instrumentacicn i3 sconer rmadae opaerabla.

(3) If the requiresents of notes (1) zad (2) cannot be mat, and Lf one
of the indications cannot be restored in (6) hours, ag orderly
shutdown shall be {niciated and the reactor shzll be in a co!
condicion vichin 24 hours, —

{9) These survelllance inatrumants are considered to be redundant
to ‘each other.

(5) From and afcer the date that both the acoustic monitor and the
temporature indication on any ona valve fails to indicate in the
control room, continued operation i3 permissible during the

. succoeding thirty days, unless one of the two monitoring channols
i3 sooner made available, If both the primary and secondary indication
‘on any SRV tailpipe {s inoperable, the torus temperaturs will be moni-
tored at least once per shift to observe any unexplained tawmperature
increasa which oighg be indfcative of an open SRV.

(6) A channel consists of 8 sensors, one from each alternating torus -

bay. Seven sensors must be operable for the channel to be
operable.

(7) When one of 'these instrumentsis inoperable for more than 7 days,
in lieu of any other xeport required by specification 6.7.2,
prepare and submit a Special Report to the Commission pursuant
to specification 6.7.3 within the next 7 days outlining the action
‘taken, the cause of inoperability, and the plauns and schedule for

restoring the system to operable status.
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TABLE 3,2.A

S

. %
(J:\-a)

mmmxcz RBQUIRD(MB POR PRIKARY CORTAINHEMT AXD REACTOR BOILDING -1SOLATION INSTRUNENTATION -

runction

Instrument Channel =~
Roactor Low Rater lLovel

(LIS-3-203A-D)
Instrosmeat Channel =
Reactor Uigh Pressure

Instrumsent Channel -
Reactor Low Watec-Level

(LIS-3-56A-D)

Instroaent Channel - ®

fifgh Drywell Pressure
(P1S~64~56A~D)
Ingtrument Channel -

Digh Radiation Main atonn
Lins Tunnel

Instrurent- Channol -
Low Prezaunre Nain Bteam

Lne (pr5-1-72, 76 82, 86)

Instremsent Channel -
Righ rlow Hain Steam L!.Ns

(Pd1S-1-13A-D, ZSA-D 36A-D, 50 A-D)

Instroment Channal -
Haln 8Steam Line Tunnel Nigh
Temperature

Instroaent Channal -
Reactor Bullding Ventilation
Ligh Radlatica - Reactor Zone

ranctional Test
(1 (28)

(1

m

M

&}

n

(1)

8}

(1) (18] (22)

Calibration rrequency

Instrument Check |

Once/operating cycle (29) once/day

once’/) nonths

Once/Operating Cycle (29)
Once/Operating Cycle (29)
5 ’

Once/Operating Cycle "(29)

"Once/Operating Cycle (29)

once/operating cycle

,

onca/3 ronths

«

none

once/day
, N/A
once/day
none

once/day

aone

onca/day (8)
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SURVEZILLANCEZ REQUIREIMINTS FOR IHSTR

-

runction

Instrunent Channel
Reactor Lov Hater Level

- (L1S-3-58A-D)

Instrumnent Channel
Reactor Low Water Leovel

(L1s-3-184 & 185)

Instrunment Channel
Reactor Low Hater level

-(LIS-3-52 & 62)
Instruzent Channel
Reactor Lov Water Llevel
(LIS-3-56A~D)
Instrunent Channel
Reactor Biqh Pressure

(P1S~3-204A-D)

Instruent Channel

Dryvell Higqh Presaure
+ (PIS-64-58 E-H)

Instruxent Channel
Orywell Bigh Pressure
(PIS-64-58A-D)

Instrument Channel
Oryvell Bigh Prezsure

"(PIS-64-57A-D)

. T =
«

ctiona est

) (28)
n) (28)
() (28)
() (28)
(1)-(28)
1y (28)
1y (28)

) (28)

IABLE %.2.B K
DNENTATION TBAT INITIATE OR CONTROL THE CSCS

Calibration Instrunent Check

ane/operating cycle (29)
Once/Operating Cycle (29)
. Once/Operating Cycle (29)

_moe/qpérating cycle (29)

once/coerating cycle (29)

Once/Operacing Cycle (29)
Once/Operating Cycle (29)

Once/Operating Cycle (29)

oncesday

once/day

once/day

none

none

aone

nona

none
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SURVEILLANCE REQU!REMENTS FOR INSTRUNMENTATION THAT

. Funcrion

Instrument Channel

Reactor Low Pressure

(PIS-3~74A & B, PS—3—74A & B)
(P1S-68<95, PS-68-95)
(P15-68-96, PS-68-96)
Instfurieht” Channel

Reactor Low Pressure

(PS-68-93 & 94)

COie Spray Auto scquencing Tixers
(ltormal Power)

Core Spray Auto Sequencing Timers
(Di{esel Power)

LPCI Auto Sequencing Timers
(uornal power)

LPCI Auto Sequencing Timers
{Diesel Power)

RHRSH Al, B3, Cl, D3} Tiners
(Hormal Power)

RUISW Al, B3, €1, D3 Timers
{Diescl Power)

TABLE §.2.8

Functional Test
1y (28)

(1)

(%)
(s)
%)
(s)
(%)

(s

11

INITIATE OR CONTROL THE CSCS

Calibration

once/l months

-
-

once/operating
oncesoperating

once/operating

“once/operating

tice/operating

once/operating

s

cycle

cycle

cycle

cycle’

cycle

cycle

Instrument Check

Once/Operating Cycle (29)

none

none

naone

none

none

none

none

none

A seais @ Bmetive B Ny Pomes S et arag
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SURVEILLANCE REQJIREMZINTS FCR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

- Punction

b 3

ADS Timer

Instrurment Channel

RER Pump Discharge Pressure
Instrunent Channel

Core Spray Pump Discharge
Pressure

._Core Spray Sparger to RPV &/p

Trip System Bus Power Monitor

Instrument Channel
condensate Header
Level

TABLE 4.2.B :

Functionél Test calibration
(%) onces/operating cycle
83 . once/s3 months
- (1 onces3 months
() onces3 nonths
once/operating cycle N/A
{1) once/3 months

Instrunent Check

none
none

none

once/day

none

none
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e

Punction .
APRM Upecale (Plow Blas)
APRX Opscal: {Startup Me)
APRM Dowuscales

APRM Inoperative

REN Upac:\le (Plow Bias)
RBX Dowvnecale

REM Inoperative

IRM Upscale

IRM Downacale

IRM Detector not {n Startup
Position .

IRN Inoperative
SRM Upacale
SRM Dowmacale

SRX Detector not in Startup
foaition

SR Inoperative

Flow Bias Coaparator
Flow Blas Upscale
Rod plock Logic
RSCS Restraint

West Scram Discharge
Tank Water Level High
(L5-85-45L)

Eas€\Scram Discharge
Tank Water Level High
(LS-85~45M)

l ’

TABLE &8.2.C ”
SORVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATZ ROD BLOCKS

Functional Tesvt.

(@) {13)
(Q}) (13}
(&)} (1)
) (13)
() (13
M {13)
) (1)

(1) (2) {13)
) (2) a3

{2) (oncesoperating
cycle) *

Mm@
e oy
(1) (2) 113)

(2) (once/operating
cycle)

) (3)
(M (15)

(1} asy

(16)

4}

once/quarter

once/quarter

Calipration (17) Instrument Check

once/3 xonths once/day (8)

once/) aonths oncesday (8)

cnce/3 oonths oncesday (8)
WA ) cace/dsy (8)

once/6 months once/day (8} )

once/6 months onces/day (8)
N/A once/day (8) .
once/3 sonths oncesday (8)

once/3 oonths once/sday (8}

once/operating cycle (12) RZA
WA . .72 N
once/3 months once/day (8) .. )
once/3 months cnces/day (8)
oance/operating cycle (12) N/A
. WA H/A
once/operating cycle (20) wa ~
once/3 moaths ' R/A
WA R/A
once/l sonths a
once/operating cycle N/A
once/operating cycle N/A

S
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1)
2)
3)
4)

8)

9)
10)
11)
12)
13)
14)

15)
16)

5)“

-

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

Calibration Frequency

Instrument Channel

ba

Reactor Water Level (LI-3-58A & B)
Reactor Pressure (PI-3-74A & B) .
Drywell Pressure (PI-64-67B)
Drywell Temperature (TI-64-52AB)

Suppression Chamber Alr Temperature
(TR~64~52)

Control Rod Position

Heutron Monitoring

Drywell éressure (pPS-64-67)
Drywell Pressure (PR-64-50)
Drywell Temperature (TR-64-52)
Timer (IS-64-67;

CAD Tank Level

Containment Atmosphere Monitors

‘bryvcll to Suppression Chamber

pifferential Pressure

Once/6 months’
Once/6 months
Once/6 months
Once/6 months

Once/6 .months

HA

(2)
Once/6 months
Once/6 months
Once/6 months
Once/6 months
Once/6. months

Once/6 months
Once /6 wmonths -

| .

Instrument Check .

Cach Shift
. Each Shift
Each Shift
Each Shift

Each shift

Each Shift
Each Shift
NA
NA
NA
" NA
Once/day

Once/day
Fach Shifte
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MIN{ﬁUH TEST AND CALYBRATION FREQULHCY FOR SURVEILLANCE INSTRUMENTATION

Instrument Channel

17 Rellel valve Ta(lblpc
Thermocouple Temperacure

18 Acoustic Manitor an’
Reliefl Valve Tallplipe

19. High Range Primary Containment
Radiation Monitors
(RR-90-272CD, RR-90-273CD)

20. , Suppression Chamber Water
Level-Wide Range
(LI-64~159A) (XR-64~159)

21. Drywell Pressure - Low Range

(PI-64-39A) (XR-64~159) -

“ 22.7“Dryvell Pressure - Wide Range

(PI-64-.160A)(XR-64-~159) . -

TABLE 4.2.F

Caliﬁratlon Frequency

HA

Once/cycle (25)

Once/cyele(27)
Once/cycle

Once/cycle

Once/cycle

23. Suppression Pool Bulk Temperature Oncc/cyéle

(TI-64-161) (TR-64-161)
(TI-64-162( (TR-64-162)

=

Instrument Check

Oncelmontﬁ (241
Once/nonth (i6)
Once/month
Once/month

Once/shift
Once/shift

Once/shift
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HOTES FOR TASLES &.2.A Tnaoucn 4.2.H (Continued)

14,

15.

16,

12.
18.
19.

20.

21.

22.

2],

24,

25.

Up:cnle trip 1+ functionally tested during functional tecat tine as
Tequired by section 4.7.B.1.a and 4.7.C.l.Q.

The flov blas coaparstor vill be teated by putting one f[lov unit Ln
“Tesc" (producing 1/2 scram) and adjusting the test inpuc to obtsin
comparator vod block. The flov biaa upecale vill be verified by
cbmerving a local uprcale trip llgh: during operation and verlifled
*that it will produce a vod block during the operating cycla.

?erforned during operating cycle. Portiona of the logic 1s checked
»ote frequently durinsy functional tescts of the functions that producs
a tod bloek. . .

This calibraction constlstas of reooving the function {ron service and
rerfovming an clectronic calibration of tha channal.

Yunctional test i3 linited to the condition vherc secondary contaianent
integricy 1s not required as cyccittcd in sections 3.7.C.2 and J.7.C.J.

Yunctional ceac is llulted tae the time vhere the 5CTS Ln roquired to
neet the requirements of section 4,.7,.C.1l.c. :

Calidracion of the comperator requires the inputs {rom doth recitrculation
loops to be Interrupted, thereby removing the {lov bias signal to the
APRM and R84 ad scramming the resctor., Thisz callibration can only be
performed duriag 3n outage.

Logic test {» limited to the tine vhere actual operation of the equtment

" 43 permissible.

One channcl of cilther the recacter zone ur vefuellng zone Reactor Jullding
Vent{lation Radlation Honiteoring Systen may be adninistratively bypassed
for a period rot to exceed o4 houre f{or functional testing znd calibracion.

The Reactar Cleanup System Space Temperaturc sonitors are RTD's chat feed
a temperature swiich 1n the coaitol room. The temperacure evitch nay be
tested moncthly by using a simulated signal, The RTD {tselfl 4s 2 highly
reliadble fnacrument and less {rcquent tescing La necessasy.

This {nstrument check consists of coumparing the thermocouple readliaps
for all valves for consistence and for nominal expected values (not
required during refueling outages).

buring each refucling outage, all acoustic monizoring channels shall
be calibraced. is calibration includes verification of accelerometer
response due to mechanical excitation in the viciaicy of che sensor.

This {nscrument check consists of comparing the backrrouad signal levels
for all valves for consistency and for nominal expected values (not
required during refueling outages). .

]
Calibration shall consist of an electronic calibration of the
channel, not including the detector, for range decades above
10 R/hr and a one-point source check of the detector
below 10 R/hr with an installed ‘or portable gamma source.

[

107 ‘

. .
vl e Gardas BESDEI B, . N

R

SN




. |

NOTES FOR _TABLES 4.2.A THROUGH 4.2.H (Continued) s

28.

29.

T ey

-

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 functioms.

Calibration consists of the adjustment of the primary sensor and
assocliated 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.

107a
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3.3

TING CONDITIONS FOR OPERATION

REACTIVITY CONTROIL

D. Reactivity Anomalies -

The reactivity equivalent
of the difference between
the actual critical rod |
confiquration and the
expected configuration
during power operation
shall not exceed 11X A K.

Xf this limit i3 exceeded,
the reactor will be shut
down until the cause has
been determined and
corrective actions have
been taken as appropriate,

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.

Scram 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. 1If redundant drain or vent
valves become inoperable,’' the
reactor shall be in hot stand-
by within 24 hours.

”
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SURVEILLANCE REQUIREMENT

&
0

4.3 REACTIVITY CONTROL -

D.

Reactivity Anomalies

During the.startup test
program and startup

following refueling-

outages,; the critical rod
confiqurations will be
compared to the expected
configurations at selected
operating conditions.

These comparisons will be

used as base data for -
reactivity monitoring

during subsequent power
operation throughout the

fuel cycle. At specific
power operating

conditions, the critical

rod configuration will be
compared to tl.e '
configuration expected .
based upon appropriately '
corrected past data. This |
comparison will be made at
least every ful)\ power

month.

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.

l’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. oo

3. No additional éurveillance‘
- required. -







LIMITING CONDITIONS POR OPEPATION SURVEILLANCE TEJUTINREMENTS

l » » .
v . .
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3.5 CORE_AND CONTAINMENT 4.5 CORE_AND CONTAINMENT COOLING

COOLING_SYSTEMS . SYSTEMS
B. #rsidual Heal Removal " B. Residual Heat Removal
system (RHRS) (LPCi and System_ (RHRS) (LPCI and
Containment. Cooling) Containment Cooling) .
1.  The RHRS shall be 1.  a. Simulated Once/
operables . Automatic Operating
‘ Actuation - Cycle
(1) prior to a ‘ Test
reactor startup
from a Cold b. Pump Opera- Once/
Condition; or bility ] month @
(2} when there is ' c. Motor Opera- Once/
irradiated fuel ” ted valve month
in the reactor . operability
vessel and when “ o
the reactor d. Pump Flow _  Once/3
vessel pressure Rate Months
is greater than
. atmospheric, ” " e, Testable Once/
except as ‘ ! check valve operating
specified in i cycle
specifications \ . .
3.3.8.2, through .Each LPCI pump shall deliver -

3.5.B.7 9,000 gpm against an indicated

system pressure of 125 psig. Two

2. With the reactor LPCI pumps in the same loop shall

vessel pressure less 8 deliver 12,000 gpm against an

than 105 psiq, the indicated system pressure of

RHR may be removed 250 psig.

from service (except we . . o

that two RHR pumps- 2. An air test on the drywell and torus
c()ntqinment coo]_ing headers and nozz}es shall be

mode. and associated conducted once/S-years. A

heat exchangers must ‘ water. test may be performed on
remain operable) for the torus header in lieu of the.

a period not to air test. ‘

exceed 24 hours while
being drained of
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3.5 BASES . )
A
testing to ensure that the lines are filled. The visual’
checking will avoid starting the core spray or RHR system
-with a discharge line not filled. In addition to the visual
observation and to ensure a filled discharqe line other than
prior to testing, a pressure suppression chamber head tank is
located approximately 20 fecet above the discharge line
highpoint to supply makeup water for these systems. The
condensate, head tank located approximately 100 (ect abiove the
discharge high point serves as a backup charqing oy¢tcm wvhen -
. the pressure suppression chamber head tank is not in secrvice.
, System discharge pressure indicators are used to determine
' the water level above the discharqe line high point. The
indicators will reflect approximately 30 poig for a water
level at the hiah point and 45 paig for a water level in the
pressure suppression chamber head tank and are monitored
daily to ensure that<the discharge lines are filled.

When in their normal standby condition, the suction for the
HPCI .and RCIC pumps are aligned to the condensate storage
tank, which is physically at a higher elevation than the
H?C1S and RCICS piping. This asgcures that the HPCI and RCIC
discharge piping remains filled. Further assurance-is
provided by observing water flow from these systems high
points monthly.

I. #Maximum Average Planar Linear Heat Generation Rate {(MAPLHGR)

This specification assures that the peakX cladding temperature
following the postulated design basis loss-of-coolant

accident will not exceed the limit specified in the 10 CFR
50, Appendix K. . .

The peak cladding temperature following a postulated loss-of~
coolant accident is primarily a function of .the averaqe heat
qeneration rate of all tne rods of a fuel asscmbly at any
axial location and is only dependent secondarily on the rod
to rod power distribution within an assembly. Since expected
local variations in power distribution within a fuel assembly
affect the calculated peak clad temperature by less than ¢
20°F relative to the peak temperature for a typical fuel
desiqn, the limit on the averaqe lincar hecat generaticn rate
is sutficient to assure that calculated tempcratures axe
within the 10 CFR 50 Appendix X limit. The limiting value
tor MAPLUGR is ghowa in Tables 3.5.J-1 throush 7. ‘The analvses
upporting these limiting values is precented in reference 1.

N

J. bxnear Heat Generation Rate (LHGR}

This speciflication assures that the linear heat gcneratxon
rate in any rod is less than the .design, linear heat

.
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>

reported within 30 davs. It must be recognized that
there is always an action which would return any of the
parameters (MAPLHGR, LHGR, or MCPR) to within prescribea .
Jimits, namely power reduction. Undcr most circumtances,
t.*13 will not be the only alternative.

M. References

1. 'Loss-of-~Coolant Accident Analysis for Browns Ferry
Nuclear Plant Unit 3, NEDO-24194A and Addenda.
2. YBWR Transient Analysis Model Utilizing the RETRAN
) Program," TVA-TR81-01-A.
Generic Reload Fuel Application, Licensing Topical

Report, NEDE-24011-P-A and Addenda.

178







TABLE 3.5.1-7
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: BF-3 Fuel Type: BP8DRB284L

Average Planar Exposure ‘ MAPLHGR
(MWwd/t) (kW/ft)
200 11.2
1,000 11.3
5,000 11.8
10, 000- 12.0
15,000 12.0
20,000 ‘ 11.9
25,000 11.3
30,000 10.8
35,000 10.1
40,000 - ) 9.4
45,000 8.8
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BROWNS FERRY NUCLEAR PLANT

FIGURE  3.5.2 -

. K, FACTOR
1.4 i .
. . 1.3 K
=
. o0
w }
2l > __AUTOMATIC FLOW CONTROL
Ke .
L' p
. ) L MANUAL FLOW CONTROL : "'
Scoop-Tube Set-Point Calibration : .
position such that
. Flowmax = 102.5 %
107.0
o - 12.0%
~ 117.0%.
: 1 1 i t ) ), {
30 40 50 60 70 80 90 100 %
CORE FLOW,% .

*K. = 1.0 for core flow > 100%.
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‘LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.7 QQNTAINMENT SYBTEMS

42

= . salavtidamidt w

4.7

k.

co INMENT SYST

system may be
taken out of
service for
maintenance but
shall be
returned to

”

 sexrvice as soon

as practicable.

The interxior
surfaces of the
drywell and
torus above the
level one foot
below the normal
water line and
outside surfaces
of the torus
below the water
line shall be
visually
inspected each. .
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.
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TABLE 3.7.A (Continued)

Maxinun

Valve Identification

Suppression Chamber purge inlet (FCV-64-19)

Drywell/Suppression Chamber nitro-
gen purge jinlet (FCV-76-17)

Drywell Exhaust Valve Bypass to

Standby Gas Treatment System
(FCV-64-31)

Suppression Chamber Exhaust Valve
Bypass to Standby Gas Treatment
System (FCV-64-34)

System Suction Isolation Valves
to Air Compressors "A' and "B"
(FCv-32-62, 63) -

Drywell/Suppression Chamber Nitrogen
Purge Inlet (FCV-~76-24)

Torus Hydrogen Sample Line Valves
Analyzer A (FSV-76-55, 56)

. Torus Oxygen Saumple Line Valves

Analyzer A (SV-76-53, 54)

_ Drywell Hydrogen Sample Line Valves.

Analyzer A (FSV-76-49, 50)

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

Sample Return Valves - Analyzer A
(PSv-76-57, 58)

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

Humber of Power
Operated Valves Operating Normal
Inboard Qutboard Time (Sec.) Position
1 2.5 C
1 5 C
1 5 c
1 5 C
2 15 0
1 5 c
2 NA Note 1
2 NA Note 1
2 NA Note 1
’ 2 NA Note 1
2 NA 0
2 NA Note 1

Action on
Initiating

Signal -
SC

SC

sC
'sC

Ge
sC -

sC

sC

sC

sc

GC

SC
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S SRS TABLE 2.7.A (Continued) ‘ -

i - Numbér -of Power Maximum : Action on
7 ) . Operated Valves - Operating Normal Initiating
Group . Valve Identification Inboard Qutboard Time (Sec.) Position Signal
6 ‘. Torus Oxygen Sample Line
Valves-Analyzer B
- (FSV-76-63, 64) ot . 2 NA Note 1 SC
6 Drywell Hydrogen Sample / »
Line Valves-Analyzer B . L
(FSV-76-59, 60) . 2 NA Note 1 SC
6 " Drywell Oxygen Samﬁle Line
Valves-Analyzer B
(FSvV-76-61, 62) ) . ‘ 2 NA Note 1 sC
6 Sample Return Valves- }
Analyzer B (FSV-76-67, 68) . 2 NA 0 GC
7 RCIC Steamline Drain (FSV-71- .
6A, 6B) 2 5 : c s¢
7 " RCIC Condensate Pump Drain - .
(FCV-71-7A, 7B) 2 5 c se
7 . HPCI Hotwell pump discharge isola- : )
tion valves (FCV-73-17A, 17B) 2 . 5 (o sC
7 HPCI steamline drain (FCV-73-6A, 6B) 2 - 0 GC
8 TIP Guide Tubes (5) ) 1 per . ]
guide tube NA c :GC

- NOTE: 1: -Analyzers are such that one is sampling drywell hydrogen and oxygen (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.B
TESTABLE PENETRATIONS WITH DOUBLE O-RING SEALS

Penetration .
No. Identification
X-1A Equipment Hatch
i X-1B Equipment Hatch
X-4 Head Access, Drywell
X~-6 CRD Removal Hatch
X-25 Flange on 64-18
X-25 . Flange on 64-19
X-25 Flange on 84-8A
X-25 Flange on 8i-8D
X-26 Flange on 64-31
X-26 . Flange on 64-34
X-35a TIP Drive
X-35B TIP Drive
X-35¢ TIP Drive
X-35d TIP Drive
X-35e TIP Drive
X-35¢f TIP Indexer Purge
l X-35g Spare
X-u7 Power Operation Test
X-200A Suppression Chamber Access Hatch
X-200B Suppression Chamber Access Hatch
l - Drywell Head
- Shear Lug No. 1
- Shear Lug No. 2 .
- . Shear Lug No. 3
- .Shear Lug No. 4
- . Shear Lug No. §
- Shear Lug No. 6
- Shear Lug No. 7
- Shear Lug No. 8
X-205 Flange on 64-20
X-205 Flange on 64-21
X-205 Flange on 84-8B
X-205 Flange on 84-8C
X-205 Flange on 76-17
X-205 - Flange on 76-18
X~-219A Spare (Unit 3 Only)
. X-223 Suppression Chamber Access Hatch
X-231 Flange on 64-29
“X-231 Flange on 64-32
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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 Steam 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 Recurn
32-2163 Drywell Compressor Return -
I 32-2516 Drywell Compressor Return
32-2521 Drywell Compressor Return )
. 33-1070 : Service Air
33-785 ) Service Air . .
43-13 Reactor Water Sample Lines
43-14 Reactor Water Sample Lincs
63-525 ‘ Standby Liquid Control Discharge
63-526 . . Standby Liquid Control Discharge .
64-17 ° Drywell and Suppression Chamber Air Purge Inlec
. 64~18 .o Drywell Air Purge Inlect
. 64~19 ‘ Suppression Chamber Afr Purge Inlet
64-20 \ Suppression Chamber Vacuum Relief
. 6h=c.v. Suppression Chamber Vacuum Relief
64-21 Suppression Chamber Vacuum Rellief
64-c.v. Suppression Chamber Vacuum Relief
64-29 " Drywell Main Exhaust
64-30 Drywell Main Exhaust
64-32 Suppression Chamber Main Exhaust
64-33 Suppression Chamber Main Exhaust
64-31 Drywell exhauut to Standby CGas 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 Seals
68-550 . CRD to RC Pump Seals
68-555 , CRD to RC Pump Seals
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Valve

12-733
12-7lh1
k3-28A
43-298
43-29A
43-298

71-1h
T1-32
71-58
~1-592

73-23

73-2l;
73-603
73-509
Tho722
75-57
75-53

TABLE 3.7.E
PRLEARY COUTAXIZENT ISOLATION VALVES MHICH TZRSIVATE
BELCY TIfE SUPFRESSION POOL WATER LEVEL -

.

Valve Identi.ficotion

Auxiliary Boller to RCIC
Auxiliary Boilex to RCIC
RIR Suppression Cnemver Scmple Lines
RHR Suppression Chomver Sample Lines
RIR Suppression Chamber Sample Lines
RHR Suppression Chuinber Somple Lines

RCIC Turbine Exheaust

RCIC Vecuun Pump Dischorge

RCIC Turbline Exhoust

RCIC Vacuum Punp Discharge

HECI Turbine Exheust

HICI Turbine Exhaust Drain

UECI Turbine Exhoust

HECTI Exhoust Drain

RHR

Core Spray to Auxillsry Boiler
« Core Spray to Auxiliesry Boller

Core Spray to Auxillsry Boiler
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BASES .

3.7.A & H.7T.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
1imits of 10 CFR Part 100 during accident conditions,

'

. Duringlinitial core loading and while the low power test program is being conducted
. and ready access to the reactor vessel is required, there will be’'no pressure on the

system thus greatly reducing the changes of a pipe break. The reactor may be taken
critical during this period; however, restrictive operating procedures will be in
effect to minimize the probability of an accident occuring.

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, Py« As an added conservatism, the
measured overall integrated leakage rate is further limited to 0.75 Ly during
performance of the periodic tests to account for possible degradation or the
containment leakage barriers between leakage tests.

The surveillance 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 structural
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 liquid 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 specification, containment
pressure during the design basis accident is approximately 49 psig, which is below

the maximum of 62 psig. The maximum water level indications of -1 inch corresponds

to a downcomer subnergence 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 eontrol. 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 water level are
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
t

w
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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 at 184°F. At intermediate pressures, linear
interpolation of the bulk temperature is permiﬁted.

a

They 2also represent the bounding upper limits that are used
in suppression pool temperature response analyses for szfety
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 avoid exceeding the
maximum bulk suppression pool water limits. Furthermore,
the 184°F 1imit provides that adequate RHR and core spray

purmp NPSH will be available without dependency on containment
overpressure.

Should it be necessary to drain the suppression chanmber,

this should only be done when there is no requirement for )
core standby cooling systens oporabiligy. Under full power '
operation conditions, blowdown from an initial suppreasion
chamber water temperature of 95°F results in a peak long

term water temperature which is sufficient for complete
condensation.

Liniting supprescsion pool temperature to 105°F during RCIC, Y4Y=xCI,
or relief valve operation when'decay heat and stored energy is
removed from the primary system hy dicscharqing reactor stoam
directly to the suppression chamber assures adequate margin for
controlled blowdown anytime during RCIC operation and assurea
marxgin for complete condensation of steam from the design basis
logs~of~coolant accident,

In additicn to the limits on temperature of the suppression chamber noal
water, oprrating procedwres 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 her exchangers, (3) initiate reactor shutdown, an

(1) if other relief valves are used to depressurize the reactor, their
discharge shall be separated from that of the stuck-open relief valve to
assure mixingend unifomity of energy inserticn to the pooi. ) )

W

If a loss-of-coolant accident were to occur whén the reactor
water temperature is below approximately 330°F, the containment
pressure will not exceed the 62 psig code permissible pressure,
even if no condensation were to occur. The maximum-allowable
pool temgerature, whenever the reactor is above 212°F, shzll be
governed by this specification. Thus, specifying water volume-
temperature requitrements applicable for reactor-watex temperature
above 212°F providces additional .margin above that available at
330°F, .. . “

In conjunction with the Mark I Contalument Short Term Program, a plant unique
analynis vas performed ('Torus Support System and Attached Piping Analysfs for

. the Browns Ferry Nuclear Planc Units 1, 2, and 3,” datéd Septemder 9, 1976 and

supplecented October 12, 1976) which demonstrated a factor of safety of at

Jleast tvo for the weakest element in the suppression chamber support system .
and attached ‘piping. The maintenance of a drywell-suppression chaxbar differen-
tial pressure of 1l.] psid and a suppression chambér water level corresponding -
to a downconmer submergence range of 3,(¢ feet to 3,58 feet will assure the
integrity of the suppressioa chatber vhen subjected to post-LOCA suppression
pool hydrodynamic forces. . :
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The containment desiaqn has been examined to determine that a '’
leakage equivalent to one drywell vacuum breaker opened to no

more than a nominal 3° as confirmed by the red light is
acceptable.

on this basis an indefinite allowable repair éime for an
inoperable red light circuit on any valve or an inoperable check

-and green or check light circuit alone or a malfunction of the

operator or disc (if nearly closed) on one valve, or an

inoperable green and red or green light circuit along on two
valves is djustified.

During each operating cycle, a leak rate test shall be performed
to verify that significant leakage flow paths. do not exist
between the drywell and suppression chamber. The drywell
pressure will be ingreased by at least 1 pgi with respect to the
sappression-chimper presaureé amd held constant., The 2 psig set
point will not be exceeded. The suhsequent suppressaicn chamberx
pressure transient (i1f any) will ke monitored with a sensitive
pressure gauge., If the drywell pressure cannot be increased by 1
psi over the suppression chamber pressure it would be because a
significant leakage path exists; in this event the leakage source

will be identified and eliminated before power operation is
resumed.

With a differential pressure of greater than 1 psig, the rate of

_ change of the suppression chamber pressure must not exceed .25

inches of water per minute as measured over a 10-minute period,
which corresponds to about 0.14 1lb/sec of containment air. 1In
the event the rate of change exceeds this value then the source

of leakage will be identified and eliminated before power

operation is resumed.

The water in the suppression chamber is used for cooling in the
event of an accident; i.e., it is not used for normal operation;
therefore, a daily check of the temperature and volume is

adequate to assure that adequate heat removal capability is
present. :

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.

289
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The primary containment preoperational test pressures are based
upon the calculated primary containment pressure response in the
event of a loss-of-coolant accident. The peak drywell pressure
would be about 49 psig which would rapidly reduce to less than 30
psig within 20 seconds following the pipe break. Following the
pipe break, the suppression chamber pwessure xises to 27 psiq
within 25 seconds, equalizes with drywell pressure, and decays
with the drywell pressure decay.

The design pressure of the drywell and suppression chamber is 56
psig. The design leak rxate is 0.5 percent per day at the
pressure of 56 psiq. As pointed out above, the pressure response
Jf the drywell and suppression chamber following an accident
would be the same after about 25 seconds. Based on the
calculated containment pressure response discussed above, the : :
| primary containment .preoperational test pressures were chosen.
| Also based on the primary containment pressure response and the ’
‘ : fact that the drywell and suppression chamber function as a unit,
‘ he primary containment will be tested as a unit rather than the
"individual components separately. o

The calculated radiological doses given in Section 14.9 of the
fSAR were based on an assumed leakage rate of 0.635 percent at .
the maximum calculated pressure of 49.6 psig. The doses
calculated by the NRC using this bases arxe 0.14 rem, whole body
passing cloud gamma dose, and 15.0 rem, thyroid dose, which are
respectively only 5 x 10-3 and 10-! times the 10 CFR 100
reference doses. chreaeing the assumed leakage rate at 49.6
psiq to 2.0 percent as indicated in the specifications would
increase these doses approximately a factor of 3, still leaving a
margin between: the calculated dose and-the 10 CFR 100 reference
values., '

4 1S

margin of safety to assure the health and safety of the general
public. It is further considered that the allowable leak rate
‘should not deviate significantly from the containment design
value to take advantage of the design leak-tightness capability
of the structure over its service lifetime. Additional marqgin to
maintain the containment in the "as built" condition is achieved
by establishing the allowable operational leak rate. The ,
allowable operational leak rate is derived by multiplying the
maximum allowable leak rate (49 psig Method) or the allowable
test leak rate (25 psig Method) by 0.75 thereby providing a 25%

\

|

|

|

|

| .
; Establishing the test limit of 2,0%/day provides an adequate

€

a
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J.11

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

FIRE_PPOTECTTON SYSTENS

-

D. ROVING FIRE WATCH

A roving fire watch will
tour 2ach area in which
automitic fire suppression
Systems are to be
installed (as described in
the "Plan for Evaluation,
Repair, and Return to
Service of Browns Ferry
Units 1 and 2," Section X%)
at intervals no greater
than 2 hours. A keyclock
recording type system
shall be used to monitor
the roures of the roving
fire watch. The patrol-
will be discontinued as
the automatic suppression
Systems are installed and
made operable for each
specifigd aree,

]

e mberdd oY o il Anisraie
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u.11

FIRE PROTECTION SYSTEMS

3. The class A )
supervised detector
alarm circuits will

. be tested once each
two months at the
local panels.

u, Thes cirenit.s between
the local panels in
4.11.Cc.3 and the main
control room will be
tested monthly.

S. Smoke detector
sensitivity will pe
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 damaqe,
deterioration, or abnormal
conditions which could
Jeopardize proper
operation of tha system.







. . <LIMITING CONDITIONS FOR OPERATION SURVEILUANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTFMS 4.11 FIRE PROTECTIO;I SYSTEMS

\
l E. Fire Protection Systems Inspection E. Fire Protection Systems Inspections
All fire barrier penetrations, Each required fire barrier
‘ including .cable penetration penetration shall be verified .

. barriers, fire doors and . to be functional at lcast once “
fire dampers, in fire zone ‘ - per 18 months by a visual.inspect-
boundaries protecting safety ion, and prior to restoring a K
related areas shall be funct- fire barrier to functional status
ional at all times. With one ; following repairs or maintenance
or more of the required fire . by performance of a visual in-
barrier penetrations non- spection of the affected fire
functional within one hour es- barrier penctration.

tablish a continuous fire watch *
on at least one side of the
affected penetration or verify
the OPERADILITY 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- .

srored to functional status. -

F. Fire Protection Organization F., Fire Protection Organization
The minimum in-plant tire -
protection organization and . . No additional surveillance
duties shall be as depilcted . e " required.

in TFigure .6.3-1.
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LIMITING CONDITIONS FOR OPERATION

*

SURVEILLANCE REQUIREMENTS e

3.11

o

FIRE PROTECTION SYSTEMS

G.

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 4€ 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.

o
Open Flames, Welding, and
Burning in the Cable
Spreading Roon

There shall be no use of
open flame, welding, or,
burning in the cable
spreading room unless the
reactor is in the cold
shutdown .condition.

355
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4.11 FIRE PROTECTION SYSTEMS

G. Air Masks and Cylinders

No additional surveillance
required.

-

H. Continuous Fire Vatch

No additional surveillance
required.

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

No' additional surveillance
required.
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.“ 6.0 ADMINISTRATIVE CONTROLS
o » : |

Source Tests

LTRSS
[+
L[]

Results of rcquired leak tests performed on sources

- i .
. " s S g utep gt . y .
PR . L STy L iv et . (@ o . R e PRI . TR T S O SR ST
PR RIREIIE 7 74 RO 1A e A Y R L F o aed s

“ if the tests reveal the presence of'0.005
_t microcurie or more of removable contamination.
'g c. Special Reports- (in writing to the Director of
; Regional Office of Inspection and Enforcement).
1 o
% 1. Reports on the following areas shall be -
; submitted as noted:
¥ .
o a. Secondary Containment 4.7.¢ Within 90
3 . Leak Rate Testing (5) days of
. completion
B ~0f each test,
l_.
S8 b, Fatigue Usage . 6.6 Annual
' Evaluation Operating
. Report
- . *C, ‘Relief Valve Tailpipe 3.2.F Wichin 30 days .
‘ Instruncntation = after inoperabilic:
s . .t . . of thermocoupie an
Y . acoustic monitor
: j ., .On one valve.
% : . ) . . .
. d. Seismic Instrumentation : 3.2.J.3 Within 10 Jays
. Inoperability . after 30 days of
5 inopgrabi 1ty
i’:' ’
H e. Heteorological Monitoring 3.2.1.2 Within 10 days
E Instrumentation after 7 days of
R Inoperahility " Inoperabilicy
1,
if . f. High Range Primary 3.2.F Within 7 days
I Containment Radiation after 7 days of
- w Monitors . inoperability.
t ‘D.”  Special Report (in writing to the Director of Regional
E Office of Inspection and Enforcement)
. ! ] B . . ‘
i Data shall be retrieved from all seismic lustruments -
; actuated during a seismic avent and analyzed to determine
! , ' . ' the magnitude of the vibratory ground motion. A Special
. Report shall be submitted within 10-'days after the event
describing the magnitude, frequency spectrum, and resultant
effect upon plant features important to safety.
4
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ENCLOSURE 2

> Description and Justification of Changes - TVA BFNP TS 195
(TVA Browns Ferry Nuclear Plant Unit 3 Technical Specifications)

A. Core-Related Changes

W

1.

Increased Core Flow

Page 76 - Add note 13 and increase flow bias upscale to 115-percent
recirculation

Pagé 78 -~ Add note 13 which states that the RBM upscale flow-biased
setpoint is clipped at 106-percent rated reactor power.

Page 183 - Add footnote to 100-percent core flow which states that -

Ke is equal to 1.0 for core flows above 100 percent.

The proposed revisions are needed to operate unit 3 cycle 6 with
increased core flow. The reload licensing analysis was performed
for both 100~ and 105-percent core flow. The most conservative
results were used for determining the operating limits.

In order to operate in an increased core flow condition, the
following oper'ational conditions are necessary. The rod block
monitor upscale (flow biased) must be "elipped" at 106-percent
power in order to ensure adequate protection in the event of a rod
withdrawal error (pages 76 and 78). The rod block on recirculation
flow is being increased from 100 percent to 115 percent to ensure
operational flexibility (page 76).

New Fuel Type .

Pages vii and 182b - Add a new MAPLHGR vs. AVERAGE PLANAR EXPOSURE
for the new fuel type BP8DRB28BUL for this cycle. The table of
contents was also”updated to include the new table.,

MCPR

Pages viii and 183c - Flgure 3.5.K-1 for MCPR limits was updated to
reflect the limits for cycle 6 operations. The table of contents
was revised to reflect the new page number.

References in Bases

Pages 18, 22, 23, 24, 28, 176, and 178 - Revised to reflect that
the relcad analyses,are being done by TVA instead of GE. Changes
in reference numbers and minor text changes to reflect  TVA's
methodology are included. Page 22 has a change to reflect that the
MCPR safety limit is 1.07. .

T T o
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* The justification and safety analysis for above fevisions are
described in TVA-RLR-001, "“Reload Licensing Report for
Browns Ferry Unit 3 Cycle 6."

Changes Related to Torus Modifications

Numerous modifications are being implemented in the unit 3 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 82, 83, and 102a 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 linstruments on pages 81 and 102.

Page 149 - 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 wau
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.

Page 22 - Since the torus is being extensively upgraded to withstand
dynamic loading significantly beyond that originally expected, extended
operation of relief valves above a . suppression pool temperature 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 originated with RO bulletin 74-14. This has previously
been approved for unit 2 in ‘amendment No. 85 and for unit 1 in

Amendment No. 92,
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Pages 285 and 286 - This 3.7.A and 4.7.A bases for the suppréssion 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 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. ’

Pages 289 and 290 - The specific references to drywell and suppression
chamber coatings are being deleted. There is some variation between
the Browns Ferry wnits 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 eycle. Control of the
torus coating will be maintained by internal TVA coating programs.

Miscellaneous Plant Modifications

1. Thermal Power Monitor

Page 9 - Add "Flow-Biased" to title of section 2.1.A.1.

Page 12 - Add section 2.1.A.1.e.
Page 19 & 20 - Reword bases 2.1.A.1 to reflect features of the

thermal power monitors.
Page 21 -~ Add bases 2.1.A.4 to describe the fixed high neutron flux

seram trip.
Page 32 - Change table 3.1.A to reflect addition of the fixed trip

function.
Page 35a - Add notes 24 and 25.
Page 36 - Change table 4.1.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.

¢
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Safety Analysis

The APRM flow-blased 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 the representative of the fuel thermal
time constant. There is a separate trip unit which initiates a
scram less than 120-percent Iinstantaneous neutron flux. This secram
function is the basis for transient and accident analysis, and no
credit is taken for the flow-biased scram function. Any flow-
biased 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, 314, and 41 - 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 U2 is
being modified to add a deseription of these sections in the

bases. The RPS is being modified to provide a fully redundant
class 1E protection at the interface of the non-class 1E power
supplies and the RPS. This will ensure that failure of a non-class
1E reactor protection power supply will not cause adverse
interaction to the class il reactor protection system. This is in
response to a finding at Hatch 2 identified in T. A. Ippolito's
(NRC)  letter to N. P Hughes dated August 7, 1978.

Scram 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 valve on the
SDV and SDIV, Another modification includes adding electronic
level switches to initiate a scram on high level in the SDIV.

As designed, the drain and vent valves servehtwo 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 described above.
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The second purpose, when the valves are in the closed position, is
to limit the amount of water discharged to the radiocactive 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 in 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 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 in amendment No. 85.

Pages 32, 76, and 99 of tables 3.1.A, 3.2.C, and 4.2.C - Revised to
reflect an east and west scram discharge instrument volume.

Pages 36 and 39 of tables 4.1.A and 4.1.B - Revised to reflect the
required survelllance testing on the two electronic level 'switches.

" Page 129 - Sections 3.3.F and 4.3.F are being revised to reflect

the addition of the redundant drain and vent valve. '

Analog Trip System ‘ '

Pages 32, 33, 36, 37, 39, 57, 64, 66, 88, 92, and 93 of tables
3.1.4, U4.1.A, 4.1.B, 3.2.4, 3.2.B, 4.2.A, and 4.2.B - Revised to
add instrument numbers and references to descriptions of the
functional tests and calibrations. The calibration frequencies are
being extended to "once/operating cycle" due to the high
reliability of the analog trip system.

Page 38 - Revised to add note 7 to deseribe the functional test for
analog instruments. Setpoints of all instrumentation are checked
with each functional test and verified to be within the range
dictated by the plant setpoint methodology for functional tests.
The surveillance criteria are not satisfied unless the setpoints
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are within that range. Note 7 of table 4.1.A is included to

clarify that analog trip functional tests involve a simulated -
electronic signal as opposed to a simulated process variable as is

used to test the mechanical trip switches. The general

requirements for a functional test are defined in section 1.V.3.

Note 5 is being removed since the new note 7 now applies to the

reactor water level instruments.

" Page 40 ~ Revised to add note 9 which gives a description of a

calibration for analog instrumentation. The purpose of this note

is to augment the definition of instrument calibration (TS 1.V.1)

to clarify its applicability to analog trip instruments and
associated components. Note 9 states that calibration involves
adjustment of components such that the instrument reading .
corresponds to known values of the process variable, and the trip
circuitry be adjusted such that the trip output relay changes state
at the proper analog value. In accordance with note 9, the channel
calibration performed at 18-month intervals encompasses all of the
components including sensors, alarm interlocks, and/or trip

functions out to and including the trip output relay. The

remainder of the trip compoilents are logic devices only and are
tested during instrument functional tests on a more frequent .
interval as required by table 4.1.A. .

Scram Permissive Pressure Switéhes at 1055 PSIG

Pages 3, 4, 33, 34, and 43 - Deleted the bypass function if reactor
pressure is less than 1055 psig and the mode switch not in the RUN
mode. This affects the main steamline isolation valve closure and
the turbine condenser low vacuum scram functions. These two
functions will only be operable in the RUN mode.

The bypass function only allows a scram in the refuel and
startup/hot standby modes of operation by the two scram functions
listed above when the reactor pressure is greater than 1055 psig.
The reactor high-pressure scram is set at 1055 psig and is operable
in these two modes of operation. If reactor pressure exceeds 1055
psig, the reactor scrams due to the reactor high-pressure scram
function, and the main steam line isolation valve closure and the
turbine condenser low vacuum functions become operable. The bypass
circuit therefore serves no real purpose. When the two scram
functions are availlable, the reactor is already scrammed. Since
the reactor is protected by the reactor high-pressure scram
function, the proposed change does not result in any reduction in
the margin of safety. See the attached General Electric NEDO
20697. .

Drywell Temperature and Pressure

Pages 81 and 102 of tables 3.2.F and 4.2.F - Revised to reflect new
instrument numbers for the new upgraded drywell temperature and
pressure instrumentation. The surveillance requirements remain the
same.

"
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NUREG-0737 Items

Pages 82, 83, 102a, and 107 of tables 3.2.F and 4.2.F and
page 386 - Revised to include the surveillance instrumentation
associated with the following accident 1nstrumentation;

a. Containment high-range radiation monitor
b. Drywell pressure-wide range
¢. 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 IXI.F.1.5, respectively.

Pages 81 and 102 -~ Deiete the drywell pressure and suppression .
chamber water level instruments. They are being replaced by
items b and ¢ zbove.

Hp/05 Analyzer System

Pages 264 and 264A of table 3.7.A - Revised to reflect modification
on the Hays-Republic hydrogen/oxygen monitoring systems. Inboard
isolation valves were moved outside the containment.

The isolation valves for the Hp/0p system are class B valves,

those that isolate lines that connect directly with the containment
free air space. This type of lines generally has two isolation
valves in series both on the outside of containment. Four valves
on this system were previously installed inside containment. They
are being moved outboard. The isolation logic for these valves is
not being altered; therefore, there is no reduction in the margin
of safety.

Testable Penetrations

Page 268 of table 3.7.B - Revised to include new testable
penetrations as a result of modifications made to make the flange
side of the following valves testable 64-18, 6U-19, 6U4-20, 64-21,
64-29, 64-31, 64-32, 6u4-34, 76-~17, 76~-18, and 8U-8A-D.

Minor corrections to this table were also made. Penetrations X-35G
was listed in this table for "T.I.P Drives' and is being revised to
reflect that it is a "Spare." Penetrations X-219A, X-223, and the
drywell head are being added to this table. They were inadver-
gently not listed, but they were included in the surveillance -
program. Penetration X-213A was removed. It was previously
removed from.unit 3,
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10. Redundant Air Supply to Drywell

Page 270 of table 3.7.D - Revised to include primary containment
isolation valves 32-2516 and 32-2521 for the drywell compressor '
discharge line. The line was added to provide the capability for
isolation of approximately one-half of the drywell supplied
equipment in case of a drywell line leak. This'air supply will be
used to supply two inboard ‘MISVs, 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. ‘e

11. Demineralized Water

Page 279 - Revised to delete primary containment isolation valve
2-1143 of the demineralized water system. This valve isolated the
demineralized water line to the torus ring header. The line is no
" longer used, so the valve will be removed and the line capped. No
safety-related functions will be adversely affected by
disconnecting this line; therefbre the margin of safety will not
be reduced.

Administrative Technical Specification Changes

"

" Pages iii, iv, and v - Technical specification titles for sections

3.6/4.6.D, 3.6/4.6.H, 3.7/4.7.H, 3.11/4,11.D, 3.11/4.11.E, and 6.9 were
modified to correctly reflect the respective technical specifications.
Titles were added for sections 6.10 and 6.11.

Pages iii and iv - Technical specification titles for sections

3.9/4.9.B and 3.11/4.11.B were corrected to reflect the actual page
number.

Pages iv, 353, 354, and 355 - Technical specifications 3. 11/“ 11.F
through 3.11/4.11.1I were given titles to be consistent with the present
format. The table of contents was also corrected to reflect this )
change.

Page vii - Tables 3.5-1, 4.9.A.4.c, and 3.11.A 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 technical specifications
by amendment No. 48. The titles for tables 3.7.D, 3.7. E, 3.7.F, and
3.7.G were corrected to reflect the actual title. E

u
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Page 21 - The bases for the IRMS were revised to read like units 1
and 2. Also, the reference to the FSAR was corrected.

‘Pages 69 and 94 - An editorial change was made to more accurately
indicate that HPCI 'suction switchover is made on condensate header
level rather than condensate tank level.



