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I. Hot Standb Condition — Hot standby condition means operation with
coolant temperature greater than 212oF, system pressur e less than
1055 psig, the main steam isolation valve closed and the mode switch in
the Startup/Hot Standby position.

J. Cold Condition - Reactor coolant temperature equal to or less than
'12oF.

K. Hot Shutdown — The reactor is in the shutdown mode and the reactor
coolant temperature greater than 212oF.

L. Cold Shutdown - The reactor is in the shutdown mode and thc reactor
coolant temperature equal to or less than 212oF.

M. Mode of 0 eration - A reactor mode switch selects the proper
inter locks for the operational status of the unit. The following are
the modes and interlocks provided:

'I

1. Star tu /Hot Standb 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 S25 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 scram
signal is removed allowing a scram reset and restor ing the normal
valve lineup in the control rod drive hydraulic system.

Refuel Mode - Mith the mode switch in the refuel position,
interlocks are established so that one control rod only may bc
withdrawn when the Source Range Monitor indicates at least 3 cps
and the refueling crane is not over the reactor except as specified
by TS 3. 10.8. 1.b.2. If the refueling crane is over the reactor,
all rods must be fully inserted and none can be withdrawn.

N. Rated Power - Rated Power refers to operation at a reactor power of
3,293 HMt; this isnlsi>,termed 100~ercent 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.





0. Primar Containment Inte rit — Primary containment integrity means
'that the drywell and pressure suppression chamber are intact and all of
the following conditions are satisifed:

1. 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.

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

3. 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 ETTING

1e1 UEL CLADDING INTEGRITY 2 ~ 1 FUEL CLADDING INTEGRITY

A licabi lit
Applies to the interrelated
variables associated with fuel
thermal behavior.

~cb ective
To establish limits which
ensure the integrity of the
fuel cladding.

S ecifications
A- Thermal Power Limits

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

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

\

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

~cb '-.olive

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

S ecifxcatxon

The limiting safety system
settings shall be as specified
below:

Ae Neutron Flux Trip Settings

APRM Flux Scram Trip
Setting (Run Mode)

(Flow Biased)
When the Mode Switchis in the RUN
position, the APRM
flux scram trip
setting shall be:

S< (0. 6 6W + 54%)

where:

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





SAFETY LIMIT LIMITING SAFETY SYSTBI SETTING

2.1 FUEL CLADDING INTEGRITY

Fixed High Neutron Flux Scram
Trip Setting — When the mode
switch is in the RUN position,
the APR~t fixed high flux
scram trip setting shall be:

2. Reactor Pressure < 800 PSIA or Core
Flow < 10% of Rated

2.

S < 120% power

APR?1 and IRM Trip Settings
(Startup and Hot St.andby Modes).

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).

APRN — When the reactor mode
switch is in the STARTUP position,
the APRM scram shall be set at
less than or equal to 15% o f ra t od
powers

b. IRM — The XtQt scram shall b«set ut
less than or equa1 to 120/125 o f
full scale.

12
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BA'!': LIBITING SAFETY SYST EN SETT I~N<'S RELATED TO FUEL
CLADDING INTEGRITY

The abnormal operatiqnal transients applicable to operation of
the Browns Ferry Nuclear Plant have been analyzed throughout the
spectrum of planned operatinq condia.:ons up to the design thermal
.power condition of 3440 MMt. The a.x>lyses 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, peakinq
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 performance. Results obtained from a General

~ Electric boiling water reactor have been compared with
p'redictions made by the model. The comparisions and results are
summarized in Reference l.

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

The scram delay time and rate of rod'nsertion allowed by
the analyses are conservatively set equal to the longest delay
and slowest insertion rate acceptable by Technical SpcciHcat«ns» further
described in Reference 1. The effect of scram worth, scram delay time and

rqd insertion rate all conservatively applied, are of greatest
sxqnxzxcance 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 60% inserted, approximately four dollars of negative
reactivity has been inserted which strongly turn" the transient,
and accomplishes the desired effect. The times for 50% and 90%
i.nsertion are given to assure proper completion of the expected
performance in the earlier portion o the transient, and to
establish the ultimate fully shutdown steady-state condition-

For analyses of the thermal consequences of the tran'ients a MCPR
of *** is conservatively assumed to exist prior to initiation of
the transients. This choice of usinq conservative values of.
controllinq'arameters and initiatinq transients at the design
power level, produces more pessimistic answers than would result
by usinq expected values of control parameters and analyzinq at
higher power levels.

***See Section 3.5.K.

l8
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2. 1 BASES

In summary

1. The licensed maximum power level is 3,293 MMt.

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

3. The abnormal operational transients were analyzed to a power level
of 3440 MWt.

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

The bases for individual set points are discussed below:

A. Neutron Flux Scram

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

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

Dur ing 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
occur only if the neutron flux signal is in excess of the
setpoint and of sufficient time duration to over come 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'l 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

'reditis taken for flaw-biased scrams.

19



0
l



The'cram trip setting must be adjusted to ensure that
the 18GR transient peak it ~ot increased for any
combination of CMF'LRl andFRF.
scram setting is adjusted in accordance with the formula
zn Specs fication 2. 1.A. 1 ~ when the 1 exceeds FRF.

Analyses of the limiting transients show that no scram
ad justment is required to assure tCpR > l.07 when the
transient is initiated from NCPR > +»+,

2. APRH Flux Scram Tri Sett'n Refuel or Start 5 ot
Stand Node

I
For operation in the startup mode while the reac or is
at low pressure, the APRN scram setting of 15 percent of
rated power provides adequate thermal margin between the
setpoint and the safety limit~ 25 percent of rated. The
margin is adequate to accomodate anticapated maneuvers
associated with power plant startup. Effects of
increasing pressure at'hiero or low void content are
minor, cold water from sources available during startup
is not much colder than that already in the system,
temperature coefficients are small, and control rod
pat turns are constrained to be uniform by operating
procedures backed up by the rod worth minimizer and the
Rod Sequence control System. orth of individual rods
is very lo~ in a uniform rod pattern. Thus ~ all of
possible sources of reactivity inpu" ~ uniform control
rod withdrawal is the most probable cause of significant
power rise. Because the flux distribution associated
with uniform rod vithdrawals 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. In
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 APRN system would be
more than adequate to assure a scram before the power
could exceed the safety limit. The 'l5 percent APRN

the
scram remains active until the mode switch is placed

he RUN position. This switch occurs when reactor
pressure is qreater than 850 psig.

3, ~RM F ux S-er'an Tzl S tttn
The IRNhe IRN System consists of 8 chamber", 4 in each of the
reactor protect>on system logic channels. The IRH is a

«~i See Section 3.5.K.
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5-decade instrument which covers the range ofo power evel between that1 1

b mean
covered by the SRM and the APRM. The 5 decadeeca es are covered by the IRM

are ro en down into 10y means of a range switch, and the 5 decades are b k d
ranges, each being one-half of a decade in si ze. e IRM scram settin
of 120 divisions is active in each range of the IRM, For

g

the instrument was on range 1, the scram setting would be 120 divisions
e 1. For example, if

for that range; likewise, if the instrument wa

setting would be 120 divisions on that range. Th
n was on range 5, the scram

range. us, as the IRM is
ange up to accommodate the increase in power 1 1 h

is a salso ranged up. A scram at 120 divisions o th IRM
eve, t e scram set ting

remains in effect as long as the reactor is i h
ns on t e RM instruments

APRM 1- or is n t e startup mode. The

in t e
5-percent scram will prevent higher power o ipower operation without bein

c on .or c changes whichn he run mode. The IRM scram provides pro te ti f
core. e most significantoccur both locally and over the entire core. Th

sources of reactivity change during the powerower increase are due to
control rod withdrawal. For insequence cont 1 d

'
d

of
ro ro wit i rawal, the rate

p iys ca imi.ta t ion o fo change of power is slow enough, due to the h i 1
1'ithdrawingcontrol rods, that heat flux is '1'bux is in equilibrium with the

b
neutron flux and an IRM scram would res ltu in a reactor shutdown well
efore any safety limit is exceeded. For th f

rod withdrawal error, a range of rod withdr 1 d
or e case o a single control

Thi> s analysis included starting the accident t
i i rawa accidents was anal zed.

Thee most severe case involves an initial co d' h
ci en at various power levels.

con ition in which the reactor
is just subcritical and the IRII s ~stem is not y t 1
condition exists at quarter rod density. Quarter rod densit is i

i. no t ye t on scale. This

h 7 5 5 4 of the FSAR Additional conservatism was tak
this analysis by assuming that the IRMte channel closest to the withdrawn
rod is bypassed. Tho results of this a tally 'i. I Iann .ys s . ~ow that the reactor is
scrammed and peak power limited to one c f
maintaining HCPR above 1.07. 13ased on tl ' , . 1 . '.,ne percent o rated power, thus

on tie a ove analysis, the IRH
provides protection against local contr 1 r d ldo ro witi rawal errors and
continuous wi.thdrawal of control rods in sequence.

4. Fixed Hi h Neutron Flux Scram Tri

The average power range monitoring (APRM) syst I h i.em, w sic s calibrated
using heat balance data taken during stead - t d'-sate con itions, reads in
percent of rated power (3293 Ndt). The APRM s stem
neutron flu

e system responds. di.rectly to
u ron flux, Licensing analyses have demonstrat d tle iat with a neutron

tr
lux scram of 120/ of rated power none of th b0 j e a normal operational
ransients 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 .o t i d
the recirculation flow rate. The APRM system p id

con ro ro s or by varyin
em prov es a control rod

ng

block to prevent rod withdrawal beyond
\
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a given point at constant recirculation flow rate, and thus
to protect against the condition of a MCPR less than 1.07 ~

, Thin rod bl.ock trip setting, which is automatically varied
with recirculation loop flow rate, prevents an increase i:n,

the reactor power. level to excess values due to control rod
withdrawal. The flow variable trip setting provides
substantial margin from fuel da a~.ge, assuming a steady-state
operation at the trip setting, over the entire recirculati.on
flow range. The margin to the Safety Limit increases as the
flow decreases for the specified trip setting versus flow
relationship; therefore, the worst case McpR which could
occur durinq the steady-state operation is at 108% 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 block trip setting is adjusted downwardif the CNFLPD exceeds PRP thus
preservine the APRM rod block safety margin.

C. Reactor Mater Low Level Scram and Isolation
Exre t Hain 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 PSAR subsection l4.5 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
ranqe and is thus adequate to avoid spurious scrams.

D. Turbine Sto 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 10K of valve closure from full open, the resultant
increase in tomcat flux is such that adequate thermal margins are maintained
even during the worst case transient that assumes the turbine bypass valves
remain closed. (Rcfcrcncc 2) .

S. Turbine Control Valve Fast Closure or Turbine Tri. Scram

Turbine control valve fast closure or turbine trip scram anticipates the
pressure, neutron flux, and heat flux increase that could result from
control valve fast closure duc to load rejection or control valve closure
doc to tutbinc trip; each wi,rhout bypass valve capability. The reactor
protection system gnitiatcs a scram in less than 30 milliseconds after
the start of control valve fast closure duc to load rejection or control
valve closure due to turbine trip. This scram is achieved by rapidly
rcducina hydraulic cnntrnl

22
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oil pressure at the main turbine control valve actuator disc dump valves.
This loss of pressure is sensed by pressure switches ~hose contacts form
the one-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 arc discussed
in References 1 and 2. This scram
is bypassed when turbine steam flow ia below 30X of rated, as measured
bv the turbine first staae oressure.

F. Hain 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. C H. Hain Steam Line Isolation on Low Pressure and
Main Steam Line Isolation 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 of the
vessel. Advantage 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 p oviding
protection 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

23
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position, where prot ection of the. fuel cladding integrity
safety Limit gq provided by the IRH and APAH high neutron
flux scrams. Thus, the combination of main steam line low
pressure isolation and isolation valve closure scram assures
the availability of neutron flux scram protection over thc
entire ranqe of applicability o'hc fuel cladding integrity
safety Limit In addition, the wsolation valve closure scram
anticipates the pressure and flux transients that occur
durinq normal or inadvertent isolation valve closure. Mith
the scrams set at 10 percent of valve closure, neutron flux
does not increase.

I. J G K. Reactor low water level set int for initiation of
HPCI and ACIC closin main stcam isoLation valves

These systems maintain adequate coolant inventory and provide
core cooling with the objective of preventinq exec sive clad
temperatures. The design of these systems to adw~uately
perform the intended function is based on the specified low
level scram set point. and initiation sct, point". Transient

) analyses reported in Section 10 oZ the FSAR demonstrate that
these conditions result in adequate safety margins for both
the fuel and the system pressure.

L. References

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

2 ~ Generic Reload Fuel Application, Licensing Topical Rcport
NEDE 24011-P-A and Addenda.
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1 ~ 2 BA ~ES

REACTOR COOLAPI'YSTEM INTEGRITY

The safety limits for the reactor coolant system pressure
have been selected such that they ar'e below pressures't
which it 'can be shown that the integrity of the system is not
endangered. However, the pressure safety limits are set high
enough 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 overpressures allowed by the applicable codes, ASME
Boiler and Pressure Vessel Code, Section III, and USAS Piping
Code, Section B31. 1.

The design pressure (1,250 psig) of the reactor vessel is
established such that, when the 10 percent allo~ance (125
psi) allowed by the ASME Boiler and Pressure Vessel Code
Section III for pressure transients is added to the desiqn
pressure, a transient, pressure 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 psiq:.re
established. Thus, the pressure safety limit applicable to
power operation is established at 1,375 psig (thu lowest
transient overpressure allowed by the pertinent codes), ASME
Boiler and Pressure Vessel Code, Section III, and USAS Pipinq
Code, Section B31. 1.

The current cycle's safety 'analysis concerninp the most severe abnormal

!

operational transient resulting directly in a reactor coolant system
pressure increase is given in the reload 11rc @~in@
submittal for the current cycle. The reactor vessel
pressure code limit of 1,375 psig qiven 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 operationis well above the peak pressure that can resist due to
reasonably expected'verpressure transients.
Higher design pressures have been established*

e or piping
wi in he reactor coolant system than for the reactor
vessel. These increased design pressures create a consistent
desiqn which assures that, if the pressure within the reactor
vessel does not exceed 1 ~ 375 psig, the pressures within the
pipinq cannot exceed their respective transient pressurelimits due to static and pump heads.
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V

LIMITING CONDITIONS POR OPERATION. SURVEILLANCE REQUIREMENTS

3 1 REACTOR PROTECTION SYSTEM

A licabilit
Applies to the instrumentation
and associated devices which
initiate a reactor scram.

4e 1 REACTOR PROTECTION SYSTEM

cab lit
Applies to the surveillance of
the instrumentation and
associated devices which
initiate reactor scram.

Ob ective

~Ob 'ective

To assure the operability of
the reactor protection system.

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

S cification

0

S ecification

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

31

A. Instrumentation systems
shall be functionally
tested and calibrated as
indicated in Tables 4.1.A
and 4. 1. B respectively.

!
Daily during reactor power. operation
at greater than or equal to 2S/
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 APRH Rod Block
settings given by equations in
specifications 2.1.A.l and 2.1.B
shall be calculated.

2. When it is determined that
a channel is fai'led in the
unsafe condition, the

~ other RPS channels that
monitor the same variable
shall be functionally
tested immediately before
the trip 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
this testing





LIMITING CONDITIONS FOR OPERATION

3o 1 REACTOR 1'ROTECTION SYSTEM

SURVEILLANCE REQUIREMENT

4+i REACTOR PROTECTION SYSTEM

B. Two RPS power monitoring !
channels for each

inservice'PS

MG sets or. alternate
source shall br operal>le.

B. The RPS power monitoring
system instrumentation
shall be determined operable:

ht least once per 6 months
by performance of channel
functional te st s~

'.

With one RPS electric,
pot er 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.

pith both RPS electric power
monitoring ohannels for an
inservice RPS MG set or alter-
nate power supply inoperablep
restore at least one to
operable status within 30
minutes or remove the
associated RPS MG set ox
alternate power supply from
servioo.
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TABLE 3.1oA
REACTOR PROTECTIOH SYSTEM (SCRAM) IHSTRUMEHTATION REQUIREMENT

Min iroun Hurdber
of Operable
Instrunent
Channels Per

Tri Function

Mode Suitch in Shutdown

Manual Scran

IRM (16)
High Flux

inoperative

Tri Level Settin

< 120/125 indicated on
scale

Modes in Hhich Function
Must be 0 erable

Startup/Hot
duutdouu aofual tt) ~ata da

X(22) X(22)

Ru ~lotto 1

X 1.A

X 1.A

(5) 1.A

(5) 1.A

2N

2
2
2

APRM (16)(24)(25)
High Flux (Fixed Trip)
Hxgh Flux (Flou Biased)
High Flux
Inoperative
Dcunscalc

< 120 percent
See Spec. 2.1.A.1
< 15 percent rated pouer

(i3)
> 3 indicated on scale

X(21)
X(21)
(»)

X(i7)
X(17)
(»)

X
X

(i5)
X

X(12)

1 A or 1.B
1.A or 1.B
1.A or 1.B
1.A or 1.B
1.A or 1.B

Jligh Reactor Pressure < 1055 psig
(PIS-3-22AA, BB, C, D)

X(10) X X 1.A

High Dryucll
Pressure (14)
(PIS-64-56A»D)

Reactor Lou Hater
Level (14)
(LIS-3-203A-D)

High Hater Level in
Vest Scraa

Discharge Tank
(LS-85-45A-D)

< 2.5 psig

> 538 inch above vessel aero

< 50 gallons

X(8)

X(2)

X(8) X 1.A

X loA





TABLE 3.1.l (cont'd)
REACTOR PROTECTIOH SYSTEH (SCRAM} IHSTRUHENTATION REQUIREl NT

Winfnun Hunber
sP Operable
Instrunent
hannels Per

23 Trf Punc'rn Tri Level Settin

Hodss in Which Punction
Hust be 0 erable

Startup/Hot
Snutdenn Ilet el 77'I ~nt ndt tun ~Aetlon I

t
t

e

High Hater Level in c 50 gallons
East Scran

Discharge Tardc
(LS-85-%5E H)

X X(2) X X

Hain Stean Line
Isolation Valve
Closure

Turbine Control Valve
Past Closure or
Turbine Trip

Turbine Stop Valve
Closure

< 10 per cen't valve closure

> 550 psfg

c 10'alve Closure

X(6) 't.l or 1.C

X(8) 1.A or 1.D

X(4) l.h or 1.D.

Turbine First Stage not > ~ 154 psig
Pressure Pereissive
(PIS-1-81A&B, PIS-1-91A&B)

X(18) X(18) X (18) (19)

Turbine Condenser
Lou Vacuuda

Hain Sccan Line High
Radiacion (lt)

? 23 In. HS. Vacuun

3X homal Ful 1 Pouer
Background (30}

X(9}

X 1.A or 1.C

X(9) X(9) 1.A or 1.C



t HOTES FOR TABL 3 A

1. There shall'be.two operable or tripped trip systems for eachfunction. If the minimum number of operable instrumentchannels per trip system cannot be met for both trip
systems'heappropriate actions listed below shall be taken.

A. , Initiate insertion of operable rods and completeinsertion of all operable rods within four hours.
In refueling mode, suspend all operations involving core
alterations and fully insert all operable control rods
within one ho«r.

Reduce power level to ZRM range and place mode switch inthe staxtup/Hot Standby position within 8 hours.
Reduce turbine load and close main steam line isolationvalves within 8 houxa.

D. Reduce po~er to less than 30% of rated
2. Scram discharqe volume high bypass may be used in shutdown orrefuel to bypass scram discharge volume scram with control

rod block for reactor protection system reset.
3. Deleted.

~ y
0 ~ Bypassed when turbine first stage pressure is less than 154

pslg ~

5. IRH's are bypassed when APRM's are onscale and the reactor
mode a~itch is in the run position

6. The design permits closure o1 any two lines without a scram
being initiated.

7. When the reactor is subcritical and the reactor water
temperature ia less than 212OF, only the following txipfunctions need to be operable:
A. Node switch in shutdown

Hanual scram

C. High flux IRM

D. Scram discharge volume high level

oI'.
APRM 15% scram

8' Hot required to be operable when primary containment'integrity ia not required.
9 Hot requi'red if all main steamlines are isolated.:
10. Not required to be operable when the reactor pxeaaure vessel

head is not bolted to the vessel.
'11. The APRH downscale trip function is only active when thereactor mode switch is in xun.



24. The Average Power Range Monitor scram function is varied (ref.
Figure 2.1-1) as a function of recirculation loop flow (8). The trip
setting of this function must be maintained in accordance with 2. 1

25. 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 neutr on flux.
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TABLE 4 1 A
REACTOR PROTECTION SYSTEH (SCRAH) IHSTRUHEHTATIOH PVHCT IONA(. TESTS

HIHLBUH FUlX:TIOHAL TEST

FREQUENCIES

FOR SAFETY IHSTR ~ AHD CONTROL CLQCUITS

Hode Svitch in Shutdovn

Hanual Scraa

IRH
High Flux

Inoperative

APRH
Sigh Flux (15S scraa)

. High Flux (Flow Biased)
Bigh Flux (Fixed Trip)

a Inoperative

Dovnscale

Flov Blas

Blgh Reactor Pressure
(PIS-3-22AA, BB, C D)

Blgh Dryvel1 Pressure (I IS-54-56A-'D)

Reactor Lov Water Jevel
(LIS-3-203A-D)

Biqh water Level ln Scraa Discharge Tank

Floa t. Switches (LS-85-45C-F)
Electronic Level Switches

(LS 85 45A~ 8
~ G> )I)

~Cro 2

c

B
B

Functional Test

Place Hode Svitch in Shutdovn

Trip Channel and hlara

Trip channel and Alara (4)

Trip channel and Alara (4)

Trip Output Relays (4)

Trip Output Relays (4)
Trip Output Relays (4)

Trip Out put Relays (4)

Trip Output Relays (4)

(S)

Trip Channel and hlara ( 7)

Trip Channel and Alara (7)
Trip Channel and Alara (7)

Trip Channel and Alarm
Trip Ch«nnel «nd Al«rm

Hlnlaun Frequency (3)

Each Be!ue ling Ou t age

Every 3 Honths

Once Per Week During Refueling
and Before Each Startup

Once Per Heck During Refueling
and Be(ore Each Startup

Betore Each Startup and weekly
When Required to be Operable
Onceiweek
once/Heck

Once/week

Once/Heck

Once/Honth (1)

Once/Honth (1)

Once/Honth (1)

Once/Honth
Once/Honth





TABIE 0 1.A
.REACTOR PROTECTION SYSTEM (SCRAM) INSTRUHENTATZON FUNCTIONAL TESTS

HINZHUH FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTR AND CONTROL CIRCUITS

Hain. steam. Line High Radiation

Hain Steam Line Isolation Valve Closure

Turbine Control Valve Fast Closure
or Turbiae Trip

Group (2)

B

Functional Test

Trip Channel and- Alarm (0)-

Trip Channel and Alarm

Trip Channel and Alarm

Hinimum Frer(uency (3)

Once/Meek

Once/Month (1)

, Once/Honth (1)

Turbine First Stage Pressure Permissive(QIS-1-8'&B,PIS-1-9 1A&8)
Turbine Stop Valve Closure

B Trip Channel and Alarm

Trip Channel and Alarm

Every 3 Months

Once/Honth (1)





N

NOTES FOR TASLE~I1

Initially the minimum frequency for the indicated teoto ohall
b'e once per month.

2. A, description of the three groups iE. included in the Bases of.
this specif ication.

3; Functional tests are not required when the systems are not
required to be operable or are operating (i.e., already
tripped) . Zf tests are missed, they shall be performed
prior to returning the systems to an operable status.
This instrumentation is exempted from the instrument channel
test definition. This instrument channel functional teot
will consist of in)ecting a simulated electrical oignal into
the measurement channels

5. '"'Deleted.

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

7 ~ 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 end alarm functions.
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TABLE rr. 1.B
REACIOR PROTECTIOH SYSTEM (SCRAM) INSTR()MENT: ALIBRATION

MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECIIOH IHSTRUM NT CHANNELS

Instruoent Channel

IRM High Flux

APRM High Flux
Output Signal
Flou Bias Signal

LPRM Signal

~Ceu (1)

B
B

Calibration

Conparison to APRM on Controlled
startups (6)

Heat Balance
Calibrate Flou Bias Signal (7)

TIP Systen Traverse (8)

Minirrurs Fre uenc

Note (rl)

Once cvcry seven days
Once/operating cycle

Every 1,000 effective
full porier hours

High Reactor Pressure

(PXS-3-22AA, BB, C, D)
High Dr<veil Pressure

(PXS-64-56A-D)
Reactor Low Hater Level

(LIS-3-203A-B)

High Hater Level in Scran Disctracge
Voluse

Float SMitches
(LS-85-rr5C-F)
Electronic Level Suitches,

(LS-85-t5A, B, G, H)

Turbine Condenser Lou Vacuurs

Main Stean Line Isolation Valve
Closure

A

Standard Pressure Source

Standard Pressure Source

1

Pressure Standard

Calibrated Mater Colucn (5)

Calibrwted dater Colusn (5)

Standard Vacuus Source

l'ote (5)

Once/operating cycle (9)

Once/operating cycle (9)

Every three erenths"

Note (5)

Rute (5)

Every three ronths

Note (5)

Main Stean Line High Radiation

Turbine First Stage Pressure Peroissive
(PIS-1-8)A & B, PIS-1-91A & B)

Turbine Stop Valve Closure

Stars rd Cvr rent Source (3)

Star. srd 1'res ure Source

Note (5)"

Every three conths

Once/operating cycle (9)

Note (5)



NOTES FOR TABLE 4.1.B

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

2. 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.

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

1

Required frequency is initial startup following each refueling outage,

5. Physical inspection and actuation of these position switcheswill be performed once per operating cycle.
6. On controlled startups, overlap between the IRMIs and APRM<s

will be verified. A

y

7. The Flow Bias signal calibration will consist of calibrating
the sensors, flow converters, and signal offset networks
during each 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
further explanation of calibration frequency.

8. h complete tip system -.raverse calibrates the LPRH signals to the
process computer. The individual LPRM meter readines vill be
ad)usted as a minimum at the beginning of each operating cvcle
before reaching 100/ power.

9. Calibration consists of the adjustment of the primary sensor and
'ssociated.components so th'at they correspond within acceptable

range and accuracy to known values of the parameter which the channel
monitors, including ad)ustment of the electronic trip circuitry,
so that its output relay changes state at or more conservatively than
the analog equivalent* of the trip level setting.
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3 1 B SES

The reactor protection system automatically initiates a reactor
scram to:
'1. Preserve the integrity of the fidel cladding.

2. Preserve the integrity of the reactor coolant system.

3. Minimize the energy 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 service
because of maintenance. When necessary, one channel may be made
inoperable for brief intervals .to conduct required functional
tests and calibxations.

The reactor protcctio» trip system is suppl icd, vi»;»;eparaLc b»s, hv

it.s ow» high i»ertia, ac motor-I,c»erator sct. Alto> »ate power is
availab]e to either Reactor Protect i»» System l>us fr<>n> an. electrical
bus that can receive st»»<lby eIe<:I'rle<>1 p<>w< r. 'I'h« III'S mo»itorln;;
syst<m provides an isoiati<r» betwcc»»»»-cia»s II'. p»w<r supply «»<I I.l>e

class 1E RPS bus. This will cns<>rc tlrat failure »I a n<»>-class I.F.„

reactor protection p<iwer supply wi11»<>I c<>usc»dv<'r:."c i»I.< ractl<»> t<>

, the ciass IE React<>r I>r<>tcct.lon SysI.en>.

The xeactor protection system is made,up of two independent trip
systems (refer to Section 7.2, FGAR) . 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 tripwill trip that trip system. The simultaneous tripping of both
trip systems will produce a reactor scram.

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 Isolation Ualve closure and the Turbine Stop Ualve closure,
each trip system logic has one instrument channel. When the
minimum condition for operation on the number. of operable
i'nstrument channels per untripped protection trip system is met
or if it cannot be met and the effected protection trip system is
placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a
single failure and still perform its intended function of
scramming the reactor. Three APRM instrument 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 tiip 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,
reactor low water level', HSIU closuxe, turbine control valve fast
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which a sera<a would be required but not be able to pexfora its
function adequately.

A source range monitor ~ (SRX) ~steaa is also provided to supplyadditional neutron level information during startup but has noscraa functions Ref Section 7~5 4 tSAR Thus~ the IRN isrequired in the Refuel and Startup modest In the power range the
APRN systea provides zequixed protection Ref Section 7.5.7
CESAR ~ Thus, the IRM Systea is not required in the Run mode. The .
APRN~s and the ZRM's provide adequate coverage in the startup and
9,nteraediate range

The high reactor pressure, high dr~sell pressure, reactor lnr
water level and scram discharge volume high level scraas are
required for Startup and Run aedes of'lant operation. They are,therefore, required to be operational for these modes of reactor
operation.

The requirement to have the scram Cunct'ions as indicated in Table
3.1.1 operable in the Refuel mode is to assure that shifting to
the Refuel nede during reactor pc.mr operation does not diminish
the need Cor the reactor protection syatea
The turbine condenser low vacuum scxaa is only required in the run mode.

Q Below
154 psig turbine first stage pressure (30% of rated) ~ the scraa
signal due to turbine stop valve closure~

' and turbine control valve ~ast closure,
is bypassed because flux and pressure scram are

adequate to protect the reactor.
Because of the APRN downscale limit of h 3%. when in the Run mode
and high level limit of 5 15% when in the Startup Mode, the
transition between the Startup and Run Nodes must be made with
the APRM instnxaentation indicating between 3% and 15% of rated
power ar a control rod scraa will occurs Zn addition, the IRN
system must be indicating below the High Flux setting (120/125 of
scale) or a scram will occur when in the Startup Node For
normal operating conditions, these Limits provide assurance of
overlap between the IRN system and APRN systea so that there are
no "gape" in the power level indications (i e, the power levelis continuously monitored froa beginning, of startup to Cull power
and froa full power to shutdown). Shen power is being reduced+if a transfer to the Startup sable is aade and the IRN~s have not
been fully inserted (a aaloperational but not impossible
condition) a control xod block imaediately occurs so thatreactivity insertion by control rod withdrawal cannot occur
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Channels Operable

" TABLE 3. 2.A
PRIMARY CONTAINMENT AND REACTOR BVILDING ISO)ATION ZNSTRVMENTATIDN

- Function Remarks

Instrument Channel-
Reactor'ov Mater Level (6)

(LIS~3-203A-D)

(-

e 538 ~ above vessel zero A or
(B and E)

Belov trip setting does the
following:
a. Initiates Reactor Building

Isolation
b. Initiates Primary Con'tainment

Isolation
c.. Initiates SGTS

Instrument Channel-
Reactor High Pressure

100 + 15 psig 1 Above trip setting isolates the
shutdown cooling suction valves
of the RHR system.

Instrument Channc~
Reactor Lov Matdr~ve?
(LIS-3-56A-D)
Instrument Channel =

High Dryvell Pressure (6)
(PIS-64-56A-D}

2 470" above vessel zero A

S 2.5 pi(r A or
(B and E)

Instrument Channel 6 3 times normal rated
High Radiation Main Stcam — full power background
Line Tunnel (6)

Below trip setting initiates Main
Steam Line Isolation

l. Above trip setting does the
fol loving:
a. Initiates Reactor Building

Isolation
b Initiates Primary Containment

Isolation
c. Initiates SGTS

1. Above trip setting initiates Main
Stcam Line Isolation

2 (3)

2 (12)

Instrument Channel-
Low Pressure Main Stea~
Linc
(PIS-)-72, 76, 82, 86)

Instrument Channel-
High Flow Hain Stcam Line
(r<)rS-)-)3A-D, 25A-)>,

Jn's.trumcnt Channel-
Hain Stcam Line Tunnel
High Temperature

2 82S p»g (4)

6 140% of rated stcam flow B

36A-D, ~OA-D)
2004 F

Belov trip setting initiates Hain
Steam Line Isolation

1. Above trip setting initiates Hain
Stcam Linc Isolation

1. Above trip setting initiates
Hain Stcam Line Isolation.
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TABLE 3.2.B

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Minimum No.
Operable Per
Tri S s (1) Function

Instrument Channel—
Reactor Low Water Level
(LIS-3-58A-D)

Instrument Channel—
Reactor Low Water Level
(LIS-3-58A-D)

Tri Level Settin Action

470" above vessel zero A

470" above vessel zero. A

Remarks

1. Below trip setting
initiated HPCI.

1. Multiplier relays
initiate RCIC.

Instrument Channel—
Reactor Low Water Level
(LIS-3-58A-D)

378" above vessel zero. A 1. Below trip setting
initiates CSS.
Mulitplier relays
initiate LPCI.

2 (16) Instrument Channel- 378" above vessel zero. A
Reactor Low Water Level
(LIS-3-58A-D)

2 Multiplier relay
from CSS initiates
accident signal (15).

1 Below trip settings in
conjunction with drywell
high pressure, low
water level permissive,
120 sec. del timer and
CSS or RHR pump running,
initiates ADS.

1 (16) Instrument Channel—
Reactor Low Water .Level
Permissive
(LIS-3-184, 185)

„Instrument Channel—
Reactor Low Water Level
(LIS-3-52, 62)

544" above vessel zero. A

312 5/16" above vessel A
zero. (2/3 core height)

1. Below trip setting
permissive for initia-
ting signals on ADS.

1. Below trip setting
prevents inadvertent
operation of contain-
ment spray during
accident condition.





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

Minimum Number
operable Per

Function

Instrument Channel-
Drywell High Pressure
(PIS-64-58E-H)

Tri Level Settin

1<p <2.5 psig

Aetio'n

A 1.

Remarks

Below trip setting prevents
iradvertent operation of.
containment spray during
accident conditions.

Instrument Channel-
Drywell High Pressure
(PIS-64-58A-D)

< 2.5 psig A 1.

2 ~

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

Multiplier relay from CSS
initiates accident signal. (15)

Instrument Channel - > 470 inch above vessel zero
Reactor Low Mater-Level
(LIS-3-56A-D)

A 1. Below trip setting trips
recirculation pumps

Instrument Channel—
Reactor 'High 'Pr essure
(PIS-3-204A-D)

< 1120 psig A 1. Above trip setting trips
recirculation pumps

2(16)

Instrument Channel-
Drywell HighPressure
(PIS-64-58A-I;)

Instrument Channel-
Drywell High Pressure
(PIS-64-57A-D)

< 2.5 psig

< 2.5 psig

1. Above tr ip setting in
conJunction with low reactor
pressure initiates LPCI.

A 1. Above trip setting in
conJunction with low reactor
water level, dr ywell high
pressure, 120 sec. delay timer
and CSS or RHR pump running,
initiates ADS.
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Table 3.2.B
INSTRVHEHTATIOH THAT IHITIATES OR CORI'ROLS THE CORE AND COHTAIHHEHT COOLIl& STSTEHS

HLnimun Ho.
Operable Per

Function

Instrument Channel-
Reactor Iuv Presage
(PIS-3-74A & B)
(PIS-68-95)
(PIS-68-9 )Instrument ar~
Reactor Low Pressur'e

(PS-3-74A&B)
(PS-68-95)
(PS-68-96)

Instrument ChacagL
Reactor Lov Pressure
(PS-68-93 6 94~ SM t 1)

r Level settin

450 psiq '5

230 psLg i 15

100 psig t 15

A~ct Lo emarRs

l. Below trip setti,ng permissLve,
for opening CSS and LPCI admission
valves.

Recirculation discharge
valve actuation.

1. Below trip setting Ln
con)unction with contaLnment
isolation signal and both
suction valves open will close
RHR (LPCI) admission valves.

Core Spray Auto
Sequencing Timers (5)

LPCI Auto Sequencing
Timers (5)

RIIRSM Al, B3 ~ Cl, and
D3 Timers

6$ t$ 8 secs.

0<t$ 1 sec.

13$ t$ 15 sec

B

Mith diesel power
2. One per motor

1 faith diesel power
2. one per motor

faith diesel po~er
2. One per pump





Table 3 ~ 2~B
IHSTROHEHTATZOH THAT ZHZTZATES OR COHZROLS TBE CORE AHD COHTAIHHEHT COOLIE SYST~

Vknimun Ho.
Operable Per
~Trl s unct on

Core Spray Trip
System hus
power monitor

ADS Tri.p System hus
power monitor

HPCZ Trip System bus
power monitor

H/A

Leve Sett n Remarks

1. Mcnitors availability of pcwer
to logic systems

1. Honitors availability of pouer
to logic systems and valves.

l. Honitors .availability of power
to logic systems.

RCZC Trip System bus pouer NIA
monitor

1. Monitors availability of power
to logic systems.

1 (2) Zastruaent Channel
Condensate 'Header .

Level (LS-23256A S B)

t Eleve 551 ~ 1. Below trip setting will open
RPCI suction valves to the
suppression chamber

2 (2) Iastruaent Channel - 51< above noraal water
Suppressioa Chamber High level
Level

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

2 (2)

4 (a)

Instrument Channel
Reactor High Mater Level

Instrument Channel
RCIC Turbine Stcam Line
High rlow

Instrument Channel-
RCIO Steam Line Space.
High Temperature

5 583 'bove vessel sero

5 454' 4 (7)

5244ar.

1 ~ Above trip setting trips RCIC
turbine.

1 Above trip setting isolates
RC.C systea and trips RCIC
tu bine.

1. Above trip setting isolates
RCZC system and trips RCZC
turbine~



Xinisua No.
Operable Per
t~ri s 5 tancti on

TABLE 3+ 2 » C
INSTRUXENTATIOX TEAT INITIATES ROD BLOCKS

Trl Level Sst

2 (1)

1 (7)

'1 (7)

3 (1)

3 (1)

3 (1)

3 (1)

2 (1) (6)

2(1) (6)

2(1) (6)

2(1) (6)

APRX Upscale (tloM Bias)

APRX Upscale (8tartup Node) (8)

~0.661i42S (2)

e 12S

~3SAPRN Dovnscale (9)

APRX Inoperative

R)D( Upscale (tlov Bias)

RBX Downscale (9)

Rtul Inoperative

IRX Upscale (8)

ZRX Downscale (3) (8)

IRX Detector not in Startup

ZRX Inoperative (8)

SRX Upscale (8)

SRN Downscale (4) (8)

(10b)

~ 0 ~ 66M+40S (2) (13)
~ 3S

(10c)
~ 108/125 of full scale
~ S/125 of Cull scale

Position (8) ~ (11)

(10a)

1 r 10 counts/ssc.c

3 counts/scca

SRN Inoperative (8)

tloe Bias Cocnparator

tie Bias Upscale

(10a)

~ 10S difference la recirculation Clove

« 115% recirculation flow

SRX Detector not in Startup Position (4) (8) (11)

Rod Block Logic

RSCS Restraint
(PS-85-61h and

PS-89-61B)

N/A

147 psi9 turbine
first-sta9e pressure

1 (12)

1(12)

High Wa ter .Level in Wes t
Scram Discharge Tank
(LS-85-45L)

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

25 gal.

-25 gal.





H Thr s f unction is bypassed when the mode switch is placed in
Run.

This function xs only active when the mode switch is in Run.
Thxs (unct@on is automat>cally bypassed when 't,he IRHinstr um ~ntation is operable and not hign.

10. The 1nnnerar i v~ tr ips are produced by the fo1lowi no
f unct i ons:

d Sl'm ~nd 1RH

(1) Lac~) "cp ~ r st.--calxbrate" swstch not xn operate.
(. ) po'Sec sumo) v vol t ace ) ow ~

(3) Circuit boards not in circuit.
b. A PRN

(1) Local "operate-calibrat.e" switch not. in operate.
(2) Less than 14 LPRH inputs.
(3) Cxrcuit boards not in circuit.

c. RB)

(1) Local "operate-calibrat.e" swi tch not in operate.
(2) Carcoat t boards not in cxrcuit.
(3) RBH f a x ls to null.
(4) Less than required number of LPRH inputs for rod

select.ed.

11 'etector traverse is adjusted to 114 + 2 inches, placing the
det.ector lower position 24 inches below the lover core plate.

)2. This function may be bypassed in the shutdown or refuel mode. If this
function is inoperable at a time when operability is required the channel
shall be tripped or adminisrrativc controls shall be imnediatcly imposed
ro prevent control rod withdrawal.

13. RBM upscale flow biased setpoint clipped at 106% rated reactor power.
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TABLE 3 ~ 2.P
SORVEILLANCE QLSTRUNEYrATION

Hininuw 8 ot
Operable Instrument

Channels Instrument

LI-3-58 A
LI-3-58 B

PI-3-f4h
PI-3-74B
PR-64-50 .

PI-64-67B.
TI 64 5>P B
TR-64-52

TR-64-52

Instrument.

Reactor water Level

Reactor Pressure

Drywell Pressure

Dryvell Temperature

Suppression CharLber Air
Teclpezaturc

Type Indication
and Range

Indicator - 15$ " to
o 60"

Indicator 0-1200 psig

Recorder 0-80 psia
Indicator 0-80 psia .
Recorder, Indicator

0-4000'ecorder
0-4004F

Notes

(1) (2) (3)

(21 (3)

(1) (2) (3)

(1).; (2) (3)

(1) (2) (3)

N/A

Control Rod 'Position

Neutron Nonitoring

6V Indicating )
Lights )
SRH, IRH, LPRH )

0 to 100$ poMer )

(1) (2) (3) (4)

LI-84" 2A

LI-84-13A

CAD Tank A Level

CAD Tank 0 Level

1s-64-67 DryMell Pzessure

TR-64-52 and " 'rywell temperature,
PR-64-50 and': i —. pressure, and timer
IS-64-67

Alarm at 35 psig )

Alarm if temper-)
ature > 281 F 30)
minutes after )
drywell pressure)
exceeds 2.5 psig)
Indica oz 0 to 1004

Indicator 0 to 100%

()) (2) (3) (4)



ThBLE 3.2.F
Surveillance Inatruncntation

Hinintua I of
Operable Instrument

Channels Instrunent I
H2H 76 - 94

H2H » 76 - 104

P4I-64-137

P4I-64 138

InstrusIent

Dtyuell and
Torus
Hy4rogen
Concentration

~ell to
Suppression-
Chanber
Differential
Pressure

Type Indication
and Ran e

0.1 - 20$

Indicator
0 to 2 psid

Hotes

(1) (2) (3)

1/Valve

RR-90-272CD

RR-90-273CD

Relief Valve
Tailpipe
Thernocouple
Tenperature or
Acoustic Honitor
on Relief Valve
Tailpipe

High Range
Prinary
Contair" ent
Radiation
Recorders

Recnrder> .
1 - 10 R/Hr

(5)
4

i I-64-159A

XR-64-159

PI-,64-39A
XA-64-159
PI-64- 1GOA

XA-64-159

TI-64-161
TA-6L-161
T1-64-162
TA-64-162

Suppression :
Cha=bcr Mater
Level-'Vide Range

Dsyvcll Pressure
Lou Range:

Dryvell Pressure
Vide Range

Suppression Pool
Bulk
Tcnperature

In4icator,; (1) (2) (3)
Recorder 0-240"

Indicatorc Recorder)
-5 to +5 psig ) (1) (2) (3)
Indicator, Accorder)
0-300 psig )

Indicator, Accorder) (1) (2) (3) (4) (G)

)
30 - 230 F

I
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('l) !'om and alter the date that one'of these pb ameters
reduced to one indication, continued operation ia permissible
during the succeeding thirty days unlese each inst=umcntation
is sooner made operable

(2) From and after the date that one oE these parameters is not
indicated ia tho cont"ol room, continued operation Ls
permissible Curing tho succoe~g seven days unlese such
instrumentaticn is sooner mada operablo

(>) Zf the requirements of notes (1) and (2) cannot be met, snd if one
of the indicstions cannot b» restored in (6) hours, an orderly
shutdovn sM.1 be tnitibted bnd the reactor shall be in a

co'.'onditionvithm 24 bours

(e) Those surveillance Instruments are considered to be redundant
to 'ebch others

(5) From and after the data that both the acoustic monitor and 'the
temperature indication on any one valve tails to indicate in the
control room, continued operation is permissible during the
succeeding thirty days, unless one of the tvo monitoring channels
is sooner made available. Tf both the primary and secondary indication
on any SRV tailpipe is inoperable, the torus temperature irL11 be moni-
tored at least once,per shift to observe any unexplained temperature
increase Mhich might be indicative of an open SRV.

( ) A channel consists of 8 sensors, one from each al terna ting torusf61
bay. Seven sensors must be operable for the channel to be
operable.

(7) When one of "these instruments is inoperable for more than 7 days,
in lieu of any other report 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
't'aken, the cause of inoperability, and the plans and schedule for
restoring the system to operable status.
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SQRVEILLhQCE RE UZRENENTB FO
ThBLE 4 ~ 1oh

R 8 FOR PRIORY COEYhZHHEQT h110 REhCTOR HBZLBZBC ZBOLATIOB Z!48TRONINFhTION

Instrument Channel
Reactor Low uater Level

(LIS-3-203A-D)
Instroaeot Channel
Reactor High Pressure

Functional Test

ZZ) (28)

once/3 nonths none

Calibration Frequency Znstrunent Check,

Once/operating cycle (29) once/day

{1) (28)

r1) (28)

~11 (28)

Instrument Channel-
Rssctor Lou Qatar-Level
(LIS-3-56A-D)

Instrument Channel
High Dryvell Pressure
(PIS-64-56A-D)

Instrument channel- (1)
High Radiation Rain Btean
Line Tunnel

Instrument Channel-
hov Pressure Rain Bteaa
Line (Prs-l-72, 76, 82, 86)
Instrcnent Channel- (>> (28~
High Flov Hain Bteaa Lit a
(PdIS-1- I 3A-D, 2SA-D, 36A-D, 50 A-D)

Rain Btean Line Tunnel High
Teaperatnre

Once/Operating Cycle (29) 11/h

once/day

Once(Operating Cycle (29) none

Once/Operating Cycle (29) once/day

once/operating cycle
r

none

Once/Operating Cycle (29) once/«y

Znetrmaent Channel-
Reactor Building VentiIation
High Radiation - Reactor Zone

(11 (14) (22) once/3 aonths once/day (8)



0
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SURYtIKLA)
TABLt le 2 B

)Ct RtOVIRmtMTS POR IRSTRINnm TIDE TBAT INITIATEOR COWIROL TBt CSCS

Puhct oh Ca fbratfohct ona est Instrun t Check

Instrument Channel
Reactor Lov Mater Level

(LIS-3-58A-D)
Instrument Channel
Reactor Lov 'Mater Level

(LIS-3-184 6 185)
Instrmaent Channel
Reactor Lov Mater Level
-(LIS-3-52 a 62)

Znstrccsent Channel
Reactor Lov Mater Level

(LIS-3-56A-D)
Instrmaent Channel
Reactor Bimah Pressure

(P T S" 3-204A-D)
Znstnxnent Channel
Dryvell Blah Pressure

(PIS-64-58 E-H}
Instrument Channel
Dryve1 l Sigh. Pressure

(PIS-64-58A-D)
Instrument Channel
Dryvell Biqh Prescure

(PIS-64-57A-D)

rl) (28)

ZX) (28)

ll) (28}

(Il (28}

(28)

tl) (28)

il) (28)

(I) (28)

Once/operating cycle (29) once/day

Once/Operating Cycle (29) once/day

once/oaerating cycle (29)

once/cceratinq cvcle (29)

none

none

Once/Operating Cycle (29) none

Once/Operating Cycle (29)

Once/Operating Cycle (29) none

Once/Operating Cycle (29) once/day





SURVEILLAttCE RE VI
TABLE 4 2 B

ttCE RE()VIREttENTS POR INSTRVt(EttTATIOtt THAT INITIATE OR COE OR COttTROL THE CSCS

unction

Instrument Channel
Reactor Low Pressure
(PIS-3-74A & B, PS-3-74A S. B)
(PIS-68-95, PS-68-95)
(PIS-68-96,

PS-68-96'netrumeht.Channel
Reactor Low Pressure
(PS-68-93 8 94)

unctional Test

(l) (28)

once/3 months none

Calibration Instrument Check

Once/Operating Cycle (29)

core spray Auto sequencing Ti~rs
(ttormal Power)

core spray Auto Sequencing Timers
(Diesel Power)

LPCI Auto Sequencing Timers
(ttormal Po'wer)

lJ
LPCI Auto Sequencing Timers
(Diesel Power)

RVRStt Al, B3, Cl, D3 Timers
(ttormal Power)

RtUtSk Al, B3i Cl, D3 Timers
(Diesel Power)

(4)

(4)

(4)

(41

once/operating cycle

once/operating cycle

once/operating cycle

,once/operating cycle

ct.ce/operating cycle

once/operating cycle

none

none

none

none

none



TABLE 4+2 ~ B
SURVEILLANCE RCQOIREHEHTS FCR INSTRHiEXTATIOH THAT INITIATE OR CONTROL TBE CSCS

Function Functional Test Calibration Instrument Check

ADS Timer (4) once/operating cycle none

Instru.-.ant Channel
MR Pu~p Discharge Pressure

Instrument Channel
Core Spray Pump Discharge
Pressure

. (l)

once/3 months

once/3 months

none

none

Core Spray Sparger to RPV d/p

Trip System Bus Parer Honitor once/operating cycle

once/3 months

N/A

once/day

none

Instrument Channel
Condensate Header
Level

(LS-73-56A,B)
once/3 months none





TABLB 8,2.C
SQRVSILLANCB REQQZRDEZNTS POll ZNSTRREZliTATION THAT INITIATC ROD BLOCKS

Function

APRN Qpscale (Flou Bias)

APRN Qpscale (Startup Node)

APRN Downscale

APRN Inoperative

RBN Qpacale (Flmt Bias)

RBX Dovnscale

RQl Inoperative

IRN Qpscale

Ilul ~scale
IRN Detector not in Startcp

Poet tion
ZRN Inoperative

SIUc Qpscale

Slul Downscale

slut Detector not in Startup
Position

SRl Inoperative

Flew Bias CoNparator

Flov Bias Upscale

Rod Block Logic

RSCS Restraint

Functional Test

(1) (13)

(1)

(1) (13)

(1) (13)

(1) (13)

(1) (13)(1), ('13)

(1) (2) (13)

(1) (2) (13)

(2) (once/operating
cycle)

'1)

(2) (13)

(1) (2) (13)

(1) (2) (13)

(2) (once/operating
cycle)

(1) (2) (13)

(1) (15)

(1)
(18)'16)

Calibration (11)

once/3 con ths

once/3 nonths

once/3 aonths

once/6 nonths

once/6 sonths

N/A

once/3 nonths

once/3 nonths

once/operating cycle (12)

once/3 sonths

once/3 sonths

once/operating cycle (12)

N/A

once/operating cycle (20)

once/3 soothe

once/I aonths

lnstrcaent Check

once/day (8)

once/day (8)

once/day (8)

Once/day (8)

once/day (8)

OnCe/dav (8)

once/day (8)

once/day (8)

once/day (8)

N/A

once/day (8)

once/d ay (8)

N/A

Nlh

West Scram Discharge
Tank Water Level High

(LS-85-45L)
once/quarter once/operatxng cycle N/A

East Scram Discharge
Tank Water Level High

(LS-85-45M)
once/quarter once/operating cycle N/A





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

3) Drywell Pressure (PI-64-67B)

4) Drywe1 1 Temperature (Tl-64-52AB)

5) Suppression Chamber Air Temperature
(TR-64-52)

Once/6 months

Once/6 months

Once/6.months

Instrument Channel Calibration Fre uenc

1) Once/6 months
Reactor Hater Level (LI-3-58A & B)

2) Reactor Pre~sure (pI-3-74A & B) Once/6 months

Instrument Check.

Each Shift
Each Shift
Each Shift
Each Shift
Each Shift

8)..Control Rod Position

9) Neutron Monitoring

10) Drywell Pressure (PS-64-67)

ll) Drywell Pressure (PR-G4-50)

12) Drywell Temperature (TR-64-52)

13) Timer
(IS-64-67,'4)

CAD Tank Level

15) Containment Atmo phere Monitoro

16) Dryvcll to SuPpression Chamber
Differential Pressure

NA

(2)

Once/6 months

Once/6 months

Once/6 months

Once/6 months

Once/6. months

Once/6 months
Once /6 c>ontha

Each Shift
Each Shift

HA

Once/day

Once/day
Bach shift





TASl E <.2.F
kllllIHUH TEST Al10 CALIDRATIOH FREQUEtlCY FOR SURYEIL LANCE IHSTRUHEHTATIO'lT I

Instrument Channel Calihration Pre uenc Instrument Check

17 Relict valve Tailpipe
Thermocnupl c Te~iieracurc

i(A Once/month (24)

l8 Acoustic Hoiiitnr
nn'elic(Valve Tai]pipe

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

20. Suppression Chamber Mater
Level-Mide Range
(LI-64-159A) (XR-64-159)

21. Dryvell Pressure — Lov Range
(PI-64-39A) (XR-64-3.59) ~

22.= T)ryvell Pressure — Mide Range
(P j-64-.160A) (XR-64-159)

23. Suppression Pool Bulk Temperature
(TI-64-161) (TR-64-161)
(TI-64-162 ( (TR-64-162)

Once/cycle (25)

Once/cycle(27)

Once/cycle

Once/cycle

Once/cycle

Once/cycle

Once/aonth (26)

Once/month

Once/month

Once/shift

Once/shift

Once/shif t
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33OTZS tOR TASI.ES 4. 2.A TXROUCII 4. 2.H Conc fnved)

14 ~ Vpscale trfp 1 e fvnctfonally teated during funct fonal teat tfue

!
required by acctfon 4.7.b.l.a and 4.7.C.l.ao

15 ~ The flov bias cocrparator vill be tested by putting one flov uuft fn
"Teac" (producfng 1/2 ecraII) and ad]vatfng the teat input to obtsfn
coIaparazor rod block. Tha flov bfaa upscale vill bc verified by
obaervfng a local upscale trip light dvz'fng operation and varf fied
'-that it vill produce a rod block during the operatfng cycle.

16. Perfor3sed during operating cycle. Portfona of the logic is checked
¹ora frequently during functional tests of the fuoctfona that produce
a rod block.

17.

fd.

19.

Thf~ calibration cone fata of reaovfng the fvnctfon Croo acr@fee and
PI'rfor¹fng an clectronfc calfbration of the channel.

tvnctfonaf te ~ t is 1f¹fted to the condf tfon vherc secondary contafnnent
fntcdrf ty fs not reIIvfred aa speci f ied 1n sections 2.7.C.2 and 2,7.C.2,

tvnctfonal teat fs 11¹fted to thc tfoIe vhere the SCTS fa roquired to
¹eet thc rrIIvfrc¹enta of section 4. 7 . C. l.c.

20. Calibration of the co¹parator reqvfrea the inputs fro¹ both recirculation
loops to be fnterrvptcd. thereby reIoovfng the flov bUs signal to the
APRIL and IUD a'sd scra¹Iaing thc reactor. Thfa calibration can only be
performed Ifvrtng sn outage.

21. 1ogic teat fa li3afted,to the tfme vhere actual operat'on of the equ~3uent
is perIaissfb1c.

22. One channel of either the reactor zone vz refueling one Reactor building
ventilation Radiation Honitoring System ¹ay be adninfatratfvcly

bypassed'or

a pcr fod not to exceed 'ours for functfonal testing anIf cal'bration.

2]. The Reactor Cleanup System Space Tc¹petatvze IN3nf tots are RTD's that feed
a temperature avftch in zhc control roo¹. Thc tczIperacvre rvftch cay be
te ~ tcd monthly by uafng a ~ I¹vfated sfgnal. The RTD itself ia a highly
relfable 1nstrv¹ent and laaa frequent taatfng fa nccessa / ~

24, Thf s instrument checl consists of comparing the thermocouple readinpsfor'll valves Eor consistence and Eor nominal expected values (not
requited during refueling outages) .

27

During each refueling'utaRe, all acoustic moni or'ng channels shall
be calibrated. This calibration includes verification of accelerometer
response due to mechanical excitation in the vicinity of the sensor.

This instrument check consists oE comparing the background signal levels
fnr all valves Eor consisrency and for nominal expected values (not
required durin34 refueling outaRes) ~

I

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.

U
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HOTES FOR TABLES 4.2.A THROUGH 4.2.H Continued

28. Functional test.'onsists of the iniection of a simulated signal into
the electronic trip circuitry in place of the sensor'ignal to verify
operability of the trip and alarm functions.

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

3. 3 REACTIV ITY COHTROI,

SURVEILLANCE REQUIREMENT

3 ~REACT VXTT CONTROL

D ~ Re acti vit Anomalies D. Reactiv t Anomalies

'l'he reactivity equivalent
of the difference betveen
the actual cr itical rod
conf iquration and the
expected configuration
during power operation
shall not exceed 1'I h k.
Zf this limit is exceeded,
the reactor vil1 be shut
down until the cause has
been determined and
corrective actions have
been taken as appropriate.

F. Scram Dischar e Volume (SDV)

1. The "cram discharge volume
drain and vent valves shall
be operable any time that the
reactor pro tec t ion 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. If redundant drain or vent
valves become inoperable,'he
reactor shall be in hot stand-
by within 24 hours.

E. If specifications 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.

E.

Scram Dischar e Volume (SDV)

l.a.

l.b.

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'onthly.

During the startup test
program and startupfoil owing re fuel ing
outages; the critical rod
configurations will be
compared to the expected
configurations at selected
operatinq conditions.
These compa isola will be
used as base data forreactivity monitoring
during subsequent powe
operation throughout thefuel cycle. At specific
power operatinq
conditions, the critical
rod configuration vill be
compared to the
configuration expected
based upon appropriately
corrected past data. This
comparison vill be made at
least, every fu3% power
month.
Surveillance requirements are
as specified in 4.3.C and .D
above.

129

2. Mhen it is determined that'ny,
SDV drain or vent valve is
inoperable, the redundant draih
or vent valve shall be demon-
strated operable immediately
and weekly ther'eafter.

3. No additional surveillance
required.





I IMITING CONDITIONS POR OPEPATZON URVEILLANCE Rt~TR~NTS

3 5 CORE AND CONTAZNMEN:.
COOLXNG SYSTEMS

0. 5 CORE AND CONTAZNMENT COOLING
SYSTEMS

B. r'~ sidual Heal Removal
."ystem~RHRS (LPGA and
Containment. Cooling)

The RHRS shall be
operable:

(1) prior to a
redctor startup
from a Cold
Condition; or

B. Residual Heat. Removal
L—"L

Containment cooling)

1. a. Simulated
Automatic
Actuation
Test

Once/
Operatinq
Cycle

b. Pump Opera- Once/bility month

2-

(2) when there is
irradiated fuel
in the reactor
vessel and when
the reactor
vessel pressure
is greater than
atmospheric,
except as
specified in
speci fica'tions
3.5.B.2, throuqh
3.5 'E 7

with the reactor
vessel pressure less
ttran 105 psiq, the
RHR may be removed
from service (except
that two RHR pumps-
containment cooling
mode, and associated
heat exchangers must
remairr operable) for
a period not to
exceed 24 hours while
beinq drained of

2 ~

c. Motor Opera'» Once/
ted valve month
operability

d. Pump Flow
Rate

Once/3
Months

e. Testable Once/
check valve operatiriq

cycle

Each LPCZ pump shall deliver
9,000 gpm against an indicated
system prcssure of l25 psig. TMo
LPCZ pumps in the same loop shall
deliver 1/000 gpm against an
indicated system pressure of
$ 50 psig.

An air test on the drywall and torug
hea4ers and nozzlcs shall be
conducted once/5 -years. A
water. test may bc performed on
the torus header in lieu of the.,
air test.
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3.5 BASES

tcstiiiq to ensure that the lines are filled. The visual
checkxnq will avoid startinq the core spray or RHR system

.with z discharqe line not filled. In addition to the visual
observation and to ensure a filled discharqe line other than
prior to testinq, a pressure suppression chamber heap tank is
located approximately 20 feet above the discharqe line
highpoint to supply makeup ~ater for these systems. The
condensate. head tank located approximately 100 feet above thr.
discharge high point serves as a backup charqinq sy tcm when
the pressure suppression chamber head tank is not in service.
System discharqe pressure indicators arr. iisi!<1 to determinetiii.'ater level above the discliarqi. l.ine hiilh point. The
indicators will reflect approximately 30 poiq for a water
level at the niqh Point and iI5 Psiq for a waiter level in the
pressure suppression chamber head tank and arc monitored
daily to ensure that the discharge lines are filled.
When in their normal standby condition, thr. suction for the
HPCI and RCIC pumps are aligned to t!ic condensrit«storage
tan'c, which is physically at a hiqhcr elevation than the
HPCIS and RCICS piping. This assures that the HPCI and RCIC
discharqe pipinq remains filled. Further asn»rancee is
provided by observing water flow from these systems high
poin t s monthly.

E. I.aximom Avera e Planar Linear Heat Generation ~Elate ."*P~LHGR

This specification assures that the peak cladding temperature
follming the postulated design basi s loss-ei(-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 tlie average heat
qeneration rate of all tne rods of a fuel assembly 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
af fect the calculated peak clad temperature by less than +

20ot'elative to the peak temperature for a typical fuel
desiqn. the limit on the average linrar heat generation rate
is sufficient to assure that calculated temperat»res are
within the 10 CFR 50 Appendix K limit. The limitinq value
tor tAPLHGR is sho 'n in I'ables 3.5. L-l tliri»»'.Ii 7. 'I'lii~ i» nlvs< ~s

!

sspporting these limiting values is presented in rc'fcren'cc"1

J. ALinear Heat Generation Rate LIIGR

This specification assures that. the linear heat generation
rate in any rod is less than the design. linear heat
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reported within 3D davs. It must. bc recognised that
there is alMays an action ~hich ~auld return any of thc
parameters {HApLHCR~ LHCR. or MCpR) to Mithin prescribed
) imrts, namely po~er reduction. Under most cxrcumtanccs.
t. rs Mill not be the only alternative.

H. References

1. 'Loss-of-Coolant Accident Analysis for Browns Ferry
Nuclear Plant Unit 3, NEDO-24194A and Addenda.

2. "BMR Transient Analysis YodeL Utilizing the RETRAN
Program," TVA-TR81-01-A.

3. Generic Reload Fuel Application, Licensing Topical
Report, NEDE-240ll-P-A and Addenda.





TABLE 3.5.1-7

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: BF-3

Average Planar Exposure
(MWdlt)

200
1,000
5,000

10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000

Fuel Type: BP8DRB284L

MAPLHGR

(kM/ft)

11.2
11.3
11.8
12.0
12.0
11.9
11.3
10.8
10. 1

9.4
8.8
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SURVEXLLANCE REQUXREMENTS

7 CO XNNENT SYST

system may be
ta)cen out of
service for
maintenance but.
shall be
returned to
service as soon
as practicable.

k. The interior
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...

for
deterioration
and any signs of
structural
damage with
particular
attention to
piping
connections and
supports and for
signs of
distress or
displacement.



TABLE 3. 7.A (Continued)

~Crou Valve Identification

Number of Power
Operated Valves

Inboard Outboard

Haximum
Operating

Time (Sec.)
Normal

Position

0

Action on
Initiating

Suppression Chamber purge inlet (FCV-64-19) 2.5 SC

Dryvell/Suppression Chamber nitro-
gen purge inlet (FCV-76-17)

SC

Drywell Exhaust Valve Bypass to
Standby Gas Treatment System
(FCV-64-31) SC

Suppression Chamber Exhaust Va1ve
Bypass to Standby Gas Treatment
System (FCV-64-34) SC

6

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

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

15 GC

SC

Torus Hydrogen Sample Line Valves
Analyzer h (FSV-76-55, 56) NA Note 1 SC

Torus Oxygen Sample Line Valves
Analy? er A (PSV-76-53, 54) NA Note 1 SC

Dryvell Hydrogen Sample Line Valves-
Analyzer A (FSV-76-49, 50) NA Note 1 SC

Dryvell Oxygen Sample Line Valves
Analyzer A (FSV-76-51, 52) NA Note 1 SC

Sample Return Valves — Analyzer A

(PSV-76-57, 58) NA GC

Torus Hydrogen Sample Line Valves
Analyzer B (FSV-76-65, 66) NA Note 1 SC





~-
TABLE 3.7.A (Continued)

~Grou Valve Identification

Torus Oxygen Sample Line
Valves-Analyzer B

(FSV-76;63, 64)

Number of Pover
Operated Valves

Inboard Outboard

2

>hximum
Operating
Time (Sec.

NA

Normal-
Position

Note 1

Action on
Initiating
~dt na1

SC

Drywell Hydrogen Sample
Line Valves-Analyzer B

(FSV-76-59, 60) NA Note 1 SC

Dryvell Oxygen Sample Line
Valves-Analyzer B

(FSV-76-61, 62) Note I SC

c

7

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

RCIC Steamline Drain (FSV-7l-
6A$ 6B)

0 GC

SC

RCIC Condensate Pump Drain
(FCV-71-7A, 7B)

HPCI Howell pump discharge isola-
tion valves (FCV-73-17A, 17B) SC

HPCI steamline drain (FCV-73-6A, 6B)

TIP Guide Tubes (5) 1 per
guide tube NA

0 GC

;GC

NOTE: 1: .Analyzers are such that one is sampling dryve11 hydrogen and oxygen (valves f'roiii drywall open-
valves from torus closed) while the other is sampling torus hy'drogen and oxygen (valves from torus-
open —valves from dryve11 closed)





TABLE 3.7.B

TESTABLE PENETRATIONS PITH DOUBLE 0-RING SEALS

Penetration
No. Identification

X-1A
X-1B
X-4
X-6
X-25
X-25
X-25
X-25
X-26
X-26
X-35a
X-35B
X-35c
X-35d
X-35e
X-35f

)X 3~.
X-47
X-200A
X-200B

t

TIP Drive
TIP Drive
TIP Indexer Pur ge
Spare
Power Operation Tes
Suppression Chamber
Suppression Chamber
Drywell Head
Shear Lug No. 1

Shear Lug No. 2
Shear Lug No. 3

, Shear Lug No.

t
Access Hatch
Access Hatch

Equipment Hatch
Equipment Hatch
Head Access, Drywell
CRD Removal Hatch
Flange on 64-18
Flange on 64-19
Flange on 84-8A
Flange on 84-8D
Flange on 64-31
Flange on 64-34
TIP Dr ive
TIP Drive
TIP Drive

X-205
X-205
X-205
X-205
X-205
X-205
X-219A
X-223
X-231

Shear Lug No. 5
Shear Lug No. 6
Shear Lug No. 7
Shear Lug No. 8
Flange on 64-20
Flange on 64-21
Flange on 84-8B
Flange on 84-8C
Flange on 76-17
Flange on 76-18
Spare (Unit 3 Only)
Suppression Chamber
Flange on 64-29
Flange on 64-32

Access Hatch
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TABLE 3. 7. D

AIR 'fEsTED )sOLATlov vnbvEs

Valve Va 1 ye Id an t ifi ca t ion

1-14
1-15
1-26
1-27
1 J7
1-38
1-51
1-52
1-55
1-56
2-1192

. 2-1383
3-554
3-558
3-568
3-572
32-62
32-63
32-336
32-2163
32-2516
32-2521

33-1070
33-785
43-13
43-14
63-525
63-526
64-17
64-18
64-19
64-20

,64-c.v.
64-21
64-c.v.
64-29
64-30
64-32
64-33
64-31
64-34
64-139
64-140
68-508
68-523
68-550
68-555

Main Steam
Hain Steam
Hain Steam
Main Steam
Main Stcam
Ma in S team
Main Steam
Hain Steam
Main Steam Drain
Hain Steam Drain
Service Wa ter
Service Wa tcr
Feeduater
Fecduater
Feaduater
Fecduater
Dryuell Compressor Suction .

Dryuell Compressor Suction
Dryucll Compressor Return
Dryuell Compressor Return
Drywell Compressor Return
Dryvell Compressor Return
Service Air
Service Air
Reactor Water Sample Lines
Reactor Wa t a r Samp lc I.inc s
Standby Liquid Control Discharge
Standby Liquid Control Discharge
Dryuell and Suppression C13ambar Air Purge Inlet
Dryuell Air Purge Inlet
Suppression Chamber Air Purge Inlet
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppt'css ion Chamber Vacuum Relief
Dryuall Hain Exhaust
Dryuell Main Fxhaust
Suppression Chamber Main Exhaust
Suppression Chamber Hain Exhaust
Dryucll exhau t to Standby Gas Treatment
Suppression Chamber to Standby Gas Treatment
Dryuell pressurization, Compressor Suction
Dryuell pressurization, Compressor Discharge
CRD to RC Pump Seals
CRD to RC Pump Seals
CRD to RC Pump Seals
CRD to RC Pump Seals
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TABLE 3.7,E

PRE'JJ'.Y COI AX ""Z'.IT ISOLATIO'I VALVES ':IIIICII iK!IIMTE
BEL+/ TIE SVPPHESSIOiI POOL I'IATER M/EL

Valve

12-(33
12-.:"1
43-2GA
43-283
43-2y,

43-2'alve
XdentI.f(cot(on

Auxili,ary !Ioiler to RCXC

AuxLliaryBoiler 4o RCIC
RIIH Supprcs ion Chamber Sample Linc"
RIIH Suppression Cho:nber Sa~iplc Lines
KIH Suppression Chamber Sample Lines
RHR Suppress!.on Chc.aber Somplc Li.ncs

71-14
':1-32

71-5~o0
,1-592
73-23
73 24
r3-603
. 3-609
"4-";22
:5 57
75-58

HCXC
HCXC
HCXC
HCIC
!IH!I
IIPCI
l.PCI
IIPCI
RHR

Core
Core
Core

Tur'oinc Zxhau
'acuumPump Dischorge

Turbine Exhaust
Vacuum Pump Discharge
Turbine Exhaust
Turbine Exhaust. Drain
Turbine Ex!>ous
Exhaust Drain

Spray to Auxil(ary Boiler
Sproy to Auxiliary Boiler
Spray to Auxiliary Boiler
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BASES

3.7.A & 4.7.A Primar Containment

The integrity of the primary containment and operation of the coro standby coolinp
system in combination, ensure that the release of radioaotive materials from the
containment atmosphere will be restricted to those leakage paths and associated leak
rate's assumed in the aocident analyses. This restriotion, in con)unction with the
leakage rate limitation, will limit the site boundary radiation doses to within the
limits of 10 CFR Part 100 during accident conditions.

During initial core loading and 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, Pa. As an added conservatism, the
measured overall integrated leakage rate is further limited to 0.75 La during
performance of the period1o tests to aocount for possible degradation of 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 ruptut e 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'ir) was obtained by considering that the total volume of reactor coolant to be
condensed is disoharged to the suppression ohamber 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 des1gn 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 subusrgence of 3 feet 7 inches and a water volume of 127,800 cubic
feet with or 128,700 cubic feet without the drywell«suppression chamber differential
pressure control. The minimum water level indication of -6.25 inches with
differential pressure control and -7.25 inches without differential pressure control
corresponds to a downcomer submergence of approximately 3 feet and water volume of
approximately 123,000 cubic feet. Maintaining the water level between these levels
will ensure that the torus water volume and downcomer submergence are within the
aforementioned limits during normal plant operation. Alarms, adJusted for instrument
error, will notify the operator when the limits oi the torus water level are
approached'he 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
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e
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 permitted.

BASES They also represent the bounding upper limits that are used
in suppression pool temperatUre response analyses for safetyrelief valve discharge and LOCA cases. The actions required
by specification 3.7.c-f assure the reactor can be de-
pressurixed in a timely manner to avoid exceeding the
maximum bulk suppression pool water limits. Furthermore,
the 184oF limit provides that adequate RHR and core spray
pump HPSH will be available without dependency on containment
over pressure.

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

Limicinq suppression pool temperature to 105OF during RCIC, JPCI,
or relief valve operation when'decay heat and stored energy is
removed from che primary system Qy diacharqinq reactor rrt am
directly to the suppression chamber assures adequate margin for
controlled blovdown anytime.durinq RCIC ooeration and assures
margin for complete condensation of steam from the design basis
loss-of-coolant accident.

In addition to the Imits on temper.cturc o. thc upprc"sion clamber pool
water, opcratirrp procedures define the action to be taken in thc event a
relief valve inadvcr tently opers 'or sticks open. This action would include:
(1) u"c of all ave'Iable reams to close the valve, (2) initiate supnre"s on
pool water coolbi8 hc rr exchangers, (3) initiate reactor shutdown, .>~0
(4) if other relief valves are used to deprcssuri"e the r'eactor, their
discharpe shall be separated from tlat of the s.uck-open re).icf valve to
a'sure mixing ~d uni=omity oi energy inserticn to the pool.

If a loss-of-coolant accidcn were to occur when the reac or'ater temperature is below approximately 330OF, the containment
prcssure will not exceed the 62 peig code permissible pressure,
even if no condens.rtion were to occur. The maximum allowable
pool temperature, «henevcr the reactor is above 212 F+ shall be
governed by this specif ication. Thus, specif ying water volume-
temperaturc requirements applicable for reactor-water temperature
above 212cF p:ovj.dce additional margin'above that available at
330c F'e

I
In con]unccion vich chc Hark I Concainmcnc short Term Program, a plane unique
analysis vas performed ("Torus Support Sysccm arrd Attached Piping Analysis for
chc Brovns Ferry Huclcar Plane Units 1; 2, cnd 3," daced Scpccmaer 9, 1976 cnd
supplemenccd October 12, 1976) vhich demonstrated a factor of safety of at
.lease cvo fer chc vcakcsc clemcnc in the suppression chamber support sysrem
crrd accachcd'piping The maintenance of a drptcll-suppression chamber diffcrcn-
cial pressure oi 1.I psid and a suppression chcmbir vcccr lcvcl co responding
co c dovncomcr submergence range of 3,06fccc co 3,58 fccc vill assure the
iaccgricy of the supprcssiorr chaabcr vhen sub$ ccccd co poet-LOCA suppression
pool hydrodynamic forces.
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The containment desian has been examined to determine that a
'eakaqeequivalent to one drywell vacuum bxeaker opened to no

more than a nominal 3o as confirmed by the rect liqht is
acceptable.

On this basis an indefinite allowable repair time 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 xed or gxeen light circuit along on two
valves is gustif ied.
During each operating cycle, a leak rate test shall be performed
to verify that siqnificant leakage flow paths do not exist
between the drywell and suppression chamber. 'Phe dxgwell
pressure will be Qu geased by at least 1 p+ with respect to the
suppression

= ~acr

premise-

an9 he% constant. The 2 psf g set
pedant wixl not be exceeded The subsequent suppression chamber
pressure transient (if any) will be monitored vith a sensitive
pressuxe gauge. Xf the dryvell 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 sourcevill be identified and eliminated befox'e power operation is
resumed.

With a diffexential pressure of greater than 1 psig, the rate of
change of the suppression chamber pxessuxe must not exceed .25
inches of water pex minute as measured over a 10«minute period,
which corresponds to about 0.10 lb/sec of containment air. In
the event. the rate of change exceeds this value then the source
of leakage vill be identified and eliminated before power
opexation is resumed.

The water in the suppression chamber's used fox'ooling 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 ately 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.
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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
psiq within 20 seconds following the pipe break. Following the
pipe break, the suppression chamber pressure rises to 27 psiq
within 25 seconds, equalixes with drywell pressure, and decays
with the drywell pressure decay.

The design pressure of the drywell and suppression chamber is 56
psi.q. The desiqn leak rate is 0.5 percent per day at the
pressure of 56 psiq. As pointed out above, the pressure response
df 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.
A'iso based on the primary containment pressure response and the
act 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.

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

Establishing the test limit of 2.0%/day provides an adequhte
marqin of safety to assure the health and safety of the qeneral
public, l' is fur ther considered that the allowable leak rate
'should not deviate significantly from the containment desi.qn
value to take advantage of the design leak-tightness capability
of the structure over its service lifetime. Additional marqin 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%
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LZMZTZNC CONDZTZONS FOR OPEPJ\TZON 'URVEZLLANCE REQUZRENENTS

3 11 FZRF. Pf cYPFCTTOH . Y.,Tl '~IS 4 11 FIRE PR(71'ECTZOH SYSTE.'CS

4

The class A
supe rvi ed de tector
alarm circuits will
be tested once each
two months at the
local panels.

Tli- c;irciiits between
the local panels i.n
4. 11.C. 3 and the main
control room will be
tested monthly.

Smoke detector
sensitivity will be
checked in accordanc
with manuf actur er '
instruction annually.

t
D. ROVING FIRE WATCH
A roving fire watch will
tour each area in which
autism itic fire suppression
systems are to be
installed (as described in
the "Plan for Evaluation,
Repair, and Return to
Service of Browns F rry
Vnits 1 and 2," Section X)at intervals no greater
than 2 hours. A keyclock
recording type systemshall be used to monitor
the routes of the rovingfire watch. The patrolwill be discontinued as
the automatic suppression
sys tems a re ins ta lle 1 and
made operable for each
specified ar a.

~

'. ROVING FIRE WATCH

A monthly walk-through bythe Safety Engineer willbe made to visual.ly
inspect the plant fireprotection system foxsigns of damage.
deterioration, or abnormalconditions which could
jeopardize pxopex
operation of the s ys em.
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SURVEILLANCE REOUIREMENTS

3.11 FIRE PROTECTION SYSTEMS 4.11 FIRE VROTECTION SYSTFMS

E. Fire Protection S stems Ins ection E. Fire Protection S 'stems Ins ection's

All fire barrier penetrations,
including .cable penetration
barriers, fire doors and
fire dampers, in fire zone
boundaries protecting safety
related areas shall be funct-
ional at all times. With one
or more of the required fire
barrier penetrations non-
functional Mithin one hour es-
tablish a continuous fire awatch
on at least one side of the
af fected penetration or verify
the OPERABILITY of fire detect-
ors on at least one side of the
non-functional fire barrier and
establish an hourly fire Match
patrol until the Mork is com-
pleted and the barrier is re»
stored to functional status.

F. Fire Protection Or anization
The minimum in-p ant re
protection organization and
duties shall be as depicted ~

in Figure k.3-1.

Each required fire barrier
penetration shall be verified
to be functional at least once

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

fire barrier to functional status
following repairs or maintenance

~ by per formance o f a visual in-
spection of the affected, fire
barrier penetration.

t
F. Fire Protection Or anization

No additional surveillance.
required.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECT'ION SYSTEMS

G. Air Masks and Cylinders

4.11 FIRE PROTECTION SYSTEMS

G. Air Masks and C linders

A minimum of fifteen air
masks and thirty 500 oubic
inch air cylinders shall
be available at all times
except that a time periodof'8 hours following
emergency use is allowed
to permit recharging or
replacing.

H. Continuous Fire >1atch

No additional surveillance
required.

H. Continuous Fire llatch

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

I. 0 en Flames Weldin and
Burnin in the Cable
S readin Room

There shall be no use
of'penflame, welding, or,

burning in the cable
spieading room unless the
i eactor is in the cold
shutdown .condition.

No additional surveillance
required.

I. 0 en Flames Weldin and
Burnin in the Cable
S readin Room

No'dditional surveillance
required.
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6 0 ADMINISTRATIVE CONTROLS

cf

B,

C.

no ltco rnntn
Results of required leak tests performed on sourcesif the tests reveal the presence of'0.005microcurie or more of removable contamination.
s ecial Re orts (in writing to the Director ofRegional Office of Inspection and Enforcement).

~I

1. Reports on the following area" shall besubmitted as noted:
a. Secondary Containment

Leak Rate Testing (5)

b. Fatigue Usage
Evaluation

7 C

6.6

Within 90
days of
completion-of each test.
Annual
Operating
Report

C. ~ Relief Valve Tailpipe
Instrumentation

3.2.F Wkthin 30 days
after inope'rabilit:
of thcrmocoup; c an<
acoustic monitor

,on one valve.

d. Seismic Instrumentation 3.2.J.3 Within ]0 paysInoperabi 1 i ty after 30 days of
inoperabi ) i t I

e. Meteorological Monitoring 3.2.I.2 Within LO daysInstrumcntatiou after 7 days ofInoperability inoperability
E. High Range Primary

Containment Radiation
Monitors

3.2.F Within 7 days
after 7 days of
inoperability.

D. ~Snctnl R~nort (fn nrtrtng to thc Dirnctor nfOffice of Inspection and Lnforccment)
RegionaL

~5

I
t

Data shall be retrieved from all seismic instrumentsactuated during a seismic event and analy.". d to determinethe magnitude of the vibratory ground motion. A SpecialReport shall be submitted withLn 10'days aft th'y a cr e eventescr ng t e magnitude, frequency spectrum, and resultanteffect upon plant features important to safety.
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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

1. Increased Core Flow

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

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

Page 183 - Add footnote to 100-percent core flow which states that
Kf 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 operational conditions are necessary. The rod block
monitor upscale (flow biased) must be "clipped" 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).

Pages vii and 182b - Add a new MAPLHGR vs. AVERAGE PLANAR EXPOSURE
for the new fuel type BP8DRB284L for this cycle. The table of
contents was also'pdated to include the new table.

3. HCPR

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

4. References in Bases

Pages 18, 22, 23, 24, 28, 176, and 178 - Revised to reflect that
the reload 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
HCPR safety limit is 1.07.
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'he Justification and safety analysis for above revisions are
described in TVA-RLR-001, "Reload Licensing Report for
Browns Ferry Unit 3 Cycle 6."

B. Chan es 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 X 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,'3, 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
temperatur e monitoring system which consists of 16 sensors. This will
provide a more accurate indication of the torus water bulk temperature
as required by NUREG-0661 and will replace the suppression chamber
water temperature instruments on pages 81 and 102.

Page 149 - The two-pump 15,000 gpm LPCX 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 wa~
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 242 - Since the torus is being extensively upgraded to withstand
dynamic loading significantly beyond that nriginallv 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.





Pages 285 and 286 - This 3.7.A and 4.7.A bases for the suppression pool
temperature limits were founded on the Humboldt Bay and Bodega Bay
tests. Consistent with the long-term torus integrity program of NUREG«
0661 and NUREG-0783, the bases require change,to account for steam mass
fluxes through 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 units in the type and application of the coating,
particularly due to the Mark I modification program; therefore, the
technical specification bases are being generalized so that technical
specification changes will not be required each cycle. Control of the
torus coating will be maintained by internal TVA coating programs.

C. 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

scram 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.





Safet Anal sis

The APRM flow-biased scram will occur when the fuel surface heat
flux resulting from a neutron flux transient reaches a point
equivalent to the thermal power trip setpoint. This is done by
passing the neutron flux signal through a filter network with a
time constant shorter than the representative of the fuel thermal
time constant. There is a separate trip unit which initiates a
scram less than 120-percent instantaneous neutron flux. This scram
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 S stem (RPS) Modification

Pages 31, 31A, 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 42 is
.being modified to add a d scription 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'PS. This will ensure that failure of a non-class
1E reactor protection power supply- will not cause adverse
interaction to the class iE reactor protection system. This is Xn
response to a finding at Hatch 2 identified in T. A. Ippolito's
(NRC) letter to N. P Hughes dated August 7, 1978.

Scram Dischar e 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 serve, two purposes neither
of which is a direct safety function. The first purpose, when the
valves are in the open position, is to provide a positive means of
maintaining the SDV drained to ensure adequate volume to accept
water discharged during a scram. The direct safety function of
adequate volume is ensured, however, by the redundant and diverse
SDIV level instruments described above.
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The second purpose, when the valves are in the closed posit'ion,
to limit the amount of water discharged to the radioactive waste
system following a scram. There is no direct safety function
associated with th's 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 provenability 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 pur pose 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 cer tain level of operability to meet the'econd
purpose. In the case of the drain and vent valves not serving adirect safety function, one of a redundant pair of valves is .fully
adequate for continued power operation with incr eased 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 toreflect 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 surveillance testing on the two electr onic 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.

Anglo Tr i S stem

Pages 32, 33, 36, 37, 39, 57, 64, 66, 88, 92, and 93 of tables
3.1.A, 4.1.A, 4.1.B, 3.2.A, 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 highreliability of the analog trip system.

Page 38 - Revised to add note 7 to describe 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



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
ad)ustment of components such that the instrument reading
corresponds to known values of the process variable, and the trip
circuitry be ad)usted 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 components 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 Switches 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
star tup/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 operabl'e
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 available, 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.

Dr ell Tem erature 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 rem'ain the
same.





7. 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 instrumentation:

a. Containment high-range radiation monitor
b. Drywell pressure-wide range
c. Suppression chamber-wide range water level

These three items are in response to NUREG-0737, items II.F.1.3,
II.F.1.4, and II.F.1.5, respectively.

Pages 81 and 102 - Delete the drywell pressure and suppression
chamber water level instruments. They are being replaced by
items b and c above.

8. H2/02 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 H2/02 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, ther e is no reduction in the margin
of safety.

9. 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 testab)e 64-18, 64-19, 64-20, 64-21,
64-29, 64-31, 64-32, 64-34, 76-.17, 76-18, and 84-8A-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-
tently not listed, but they were included in the surveillance
program. Penetration X-213A was removed. It was pr eviously
removed from. unit 3.





10. Redundant Air Su 1 to Dr well

Page 270 of table 3.7.D — Revised to include primary containment
isolation valves 32-2516 and 32-2521 for the drywell compressor

'ischargeline. 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

'SIVs,MSRVs, and drywell coolers being inoperable. This will, in'urn, significantly increase the margin of safet'y.

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; therefore, the margin of safety will not
be reduced.

D. Administrative Technical S ecification Chan es

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,'. 11/4. 11.D, 3. 11/4. 11.E, and 6.9 were
modified to cor'rectly 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 3.11/4.11.F
through 3.11/4.11.I 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 adgition, 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.





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.


