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SAFLTY

LIMIT

LIMITING SAFETY SYSTEM SETTING

1.

1

FUEL

CLADDING INTEGRITY

11

2.‘

FUEL CLADDING INTEGRITY

If it i1s determined
that either of these
design criteria is
being violated during
operation, action
shall be initiated
within 15 minutes to
restore operation
within the prescribed
limits.

Surveillance
requirements for

APRM scram set-

points Aare given 1in
specification 4.1.B).

APRM--When the
reactor mode switch
is in the STARTUP
position, the APRM
scram shall ke set at
less than or equal to
15% of rated power.

IRM--The IRM sCruam
shall be set at less
than or equal to
1207125 of full
scale.




SAFETY LIMIT

LIMITING

SAFETY SYSTEM SETTING

1.1

C.

FUEL CLADDING INTEGRITY

Whenever the reactor 1s 1in
the shutdown condition
with irradiated fuel in
the reactor vessel, the
water level shall not be
less than 17.7 in. above
the top of the normal
active fuel zone.

13

2.1

C.

E.

FUEL CLADDING INTEGRITY

Scram and isola-
tion reactor

low water

level

Scram--turbine
stop valve
closure

Scram~=-turbine
control valve

2 538 1in.

above
vessel
zero

10 per-
cent valve
closure

1. Fast closure--Upon
trip of the fast
acting solenoid

valves

Loss of con-
trol oil
pressure

2.

Scram--low con-=
denser vacuum

Scram=--main
steam line
isolation

Main steam isola-
tion valve closure
--nuclear system
low pressure

Core spray and
LPCI actuation--
reactor low water
level

HPCI and RCIC
actuation--reac-
tor low water
level

Main steam 1sola-
tion valve
closure--reactor
low water level

509 144
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A

v

1,100 psig

23 inches
Hg wvacuun

10 per-
cent valve
closure

850 psig

378 in.
above
vessel
zero

470 ine
above
vessel
zero

470 in.
above
vessel
zero



should drop kel. <. he top of the fuel during this time, the

ability to r- = u2Cday heat 1s reduced. This reduction in
coo!ina - -ality could lead to elevated cladding temperatures
an. .~rforation. As long as the fuel remains covered with

water, sutficient cooling is available to prevent fuel clad
perforation.

The satety limit has been established at 17.7 in. above the top
of the irradiated tuel to provide a point which can be monitored
and also provide adequate marqin. This point corresponds

approximately to the top of the actual fuel assemblies and also

to the lower reactor low water level trip (378" above vessel
zero) .

REFERENCE

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,

Correlation and Design Application, NEDO 10958, and NEDE
10958.

ONers

i2, NEDO-24199.

17



posirtion, where protection of the fuel cladding integrity
saftety limat 15 provided by the IRM and APRM high neutron
tlux scrams. Thus, the combination of main steam line low
pressure isolation and isolation valve closure scram assures
the availability of neutron flux scram prot.ction over the
entire range of applicability o. the fuel cladding integrity
safety limit., In addition, the 1solation valve closure scram
anticipates the pressure and flux transients that occur
durirg normal or inadvertent 1solation valve closure. With
the scrams set at 10 percent of valve closure, neutron flux
does not increase,

I. J. & K. Reactor low water level set point for initiation of
HPCI and KCIC, closing main steam isolation valves,
and_starting LPCI and core spray pumps

Trese systems maintain adequate coolant inventory and provide
core cooling with the objective of preventing excessive clad
temperatures. The design of these systems to adequately
pertorm the intended function 1s based on the specified low
level scram set point and initiation set points. Transient
analyses reported in Section N14 orf the FSAR demonstrate that
these conditions result in adequate safety margins for both
the fuel and the system pressure.

L. References

[ Lintord, P?. B., "Analytical Methods of Plant Transient
Evaluations tor the General Electric loiling Water
RedCtOr." NEM"anz. Feb'. '973.

General Electric Supplemental Reload Licensing Submittal for
BINP Unit 3 Reload 2, NEDO-24199,

24
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The safety limit of 1,375 psig actuall
in the reactor vessel; however,
head, the highest Pressure point will occur at the bottom of
*the vessel. Because the Pressure is not monitored at this
point, it cannot be directly determined if this safety limit
has been violated, Also, becaure of the potentially varying
head level and flow pressure d:oms, an equivalent pressure
cannot be a priori determined for a pressure monitor higher
in the vessel. Therefore, following any transient that is
Jevere enough to cause concern that this safety limit was
violated, a calculation will be performed using all available
information to determine if the safety limit was violated.

Y applies to any point
because of the static water

REFERENCES

1. Plant Safety Analysis (BFNP FSAR Section N14.0)
2. ASME Boiler and Pressure Vessel Code Section III
3. Uusas Piping Code, Section B31.1

4,

Reactor VEssel and Appurtenances Mechanical Design (BFNP FSAR
Subsection 4. 2)

General Electri Supplemental Relpad Licensing Submittal for
BFNY Unit 3 Reload 2, DMEDO-24199,
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2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

The pressure relief system for each unit at the Browns Ferry Nuclear
Plant has been sized to meet two design bases. First, the total
safety/relief valve capacity has been established to meet the over-
pressure protection criteria of the ASMi Code. Secoend, the
distribution of this required capacity between safety valves and
relief valves has becn set to meet design basis 4.4.4-1 of sub-
section 4.4 which states that the nuclear system relief valves shall
prevent opening of the safety valves during normal plant isolations
and load rejections.

The details of the analysis which shows compliance with the ASME Code
requirements is presented in subsection 4.4 of the FSAR and the Reactor
Vessel Overpressure Protection Surmary Technical Report submitted in
response to question 4,1 dated December 1, 1971,

To meet the safety design basis, thirteen safety-relief valves have been
installed on each unit with a total capacity of 84.2% of nuclear boiler
rated steam flow. The analysis of the worst overpressure transient, (3-
second closure of all main steam line isolation valves) neglecting the
direct scram (valve position screm) results in a maximum vessel pressure
of 1280 psig if a neutron flux scram is assumed. This results in a 95
psig margin to the code allowable overpressure limit of 1375 psig.

To meet the operational design basis, the tc.al safety-relief capacity
of 84.2% of nuclear boiler rated has been ~ivided into 70% relief

(11 valves) and 14,2% safety (2 valves', The analysis of the plant
isolation transient (turbine trip with bypass valve failure to open)
assuming a turbine trip scram is presented in Reference 5 on page 29.
This analysis shows that the 11 relief valves limit pressure at the
safety valves to 1206psig, well below the setting of the safety
valves. Therefore, the safety valves will not open. This analysis
shows that peak system pressure is limited to 1232 psig which is 143
psig below the allowed vessel overpressure of 1375 psig.

30




Table 3.2.8

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINNENT COOLING SYSTEMS

Ramm PR A

ol e

B

w3 Q;;r;.“i‘ o/

RERY

azg

Instrusent Channel -

Minilmun No.
Operable Per
Trip Sys (1) Punction Trip level Setting _ Action Remarks Fone
2 470%stove vessel zero. A 1. Below trip settina initiated
HPCI.

2
Reactor Low Water level
2 Instrument Channel = 2 #70"above vessel 1ero. A 1.
Reactos Low Water Level
Multiplier relays initiate RCIC.

2 Instrument Channel - 2 378* abtove vesasl 1ero. A 1. Below trip setting initlates
Reactor lLow Water Level c55, sultiplier relays
(L15-3-58A~-D, SW ") initiate LPCI.

2. Multipller relay trom CSS
initistes accldent signal (15).

2(16) Instrument Channel = 2 378" alove vessel rero. A 1. Below trip setrings in
Reactor Low Water Level conjunction with drywell high
(LIS-3-56A~D, SW #2) pressure, low water level

permissive, 120 sec. del timer
and C5- or RER pump running,
initiates ADS.

1(16) Instruvaent Channel - 2 %34 above vessel xero. A 1. Below trip setting permissive
Reactor Low Water Level for initlating signals on ADS,
permiesive (LIS-3-18% ¢
185, SW 1)

1 Instrument Channel - 2 312 5716 above vessel 1€r0. A 1. Below trip setting prevents
Reactor Low Water Level (2/]) core height) inadvecient operation of

of containment spray during

(LIT5-3-52 ¢ 62, SW 11)

accident condition,
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Minimun NoO.
Operable Per

Trip Sys (1)
2
2

60¢
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INSTRUMENTATION THAI

Function

Table
INITIATES OR CONTFCLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Trip Level Setting

Remarks

Instrument Channel -
Reactor L/w Pressure
(PS-3-74 A & B, 5w ¥
(PS-68-95, 5w #2)
(PS-68-96, SW #2)

Instrument Channel -
Reactor Low Pressure
(PS-3-74A & B, SW #1)
(PS-68-95, Sw #1)
(PS-68-96, SW #1)

Instrument Channel -
Reactor Low Pressure
(PS-68-93 & 98, SW #1)

Core Spray Auto
sequencing Timers (5)

LPCI Auto Sequencing
Timers (5)

RHRSW A1, E3, C1, and
D3 Timers

450 psig # 15

230 psig ¢ 15

100 psig ¢ 15

6<t<B secs.

0<t<1 sec.

13<t<15 sec.

Below trip setting permissive
for opening CSS and LPCI admission
valves,

Recirculation discharge
valve actuation.

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

wWith diesel power
One per motor

With diesel power
One per motor

With diesel power
One per pump
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Minimsun NoO.
Operable Per

Trip Sys (1)
2

1(16)

60§
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Table 3.2.B

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COCLING SYSTEMS

function

Trip Level Setting

Core Spray and LPCI
Auto Sequencing
Timers (&)

RHRSW A1, B3, CV, and
D3 Timers

ADS Trmer

Instrument Channel -
RHR Discharge Pressure

0<t<1 sec.
65t<8 sec.
125t<16 gec.
18<t<24 sec.

27t <29 sec.

120 sec ¢ 5

100 ¢ 10 psic

Action Remarks
B 1. With normal power
2. One per (gs motor
3. Two per RHR motor
A 1. With normal power
2. One per pump
A 1. Above trip setting in
conjunction with low reactor
water level, high drywell
pressure and LPCI or CSS pumps
running initiates ADS.
A 1. Below trip setting defers ADS

actuation.



Table 3.2.8
INSTRUMENTATION THAT INITIATES Ok CONTiOLS THE CORE AND CONTAINMENT CQUOLING SYSTEMS

Minimun No.
Operable Per

Trip Sys (1) Fanction Trap lLevel Setting Actaon B P .mar kS
2 Instrument Channel 185 + 10 psag 1. Below trip setting defers ADS
CSS Pump Cischarge actuation.
Pressure
2
1(3) Core Spray Sparger to 2 psid ¢ 0.4 1. Alarm to detect core spray
Reactor Pressure sparger pipe break.
vessel d/p
1 RER (LPCI) Trip System N/A 1. Monitors availability of power

bus power monitor

to logic systems.
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Minimun NoO.
Operablie Per

Trip Sys (1)

2(2)

1

4 (4)

1

1

1

1(16)

Tadle 3.42.B

[%STRUMENTATION THAT INITIATES OR CONTROLS THE COKE AND

Function

Instrument Channel -
Reactor High Water Level

Instrument Channel -
HPCI Turbine Steam Lire
High Flow

Instrument Channel -
HPC1 Steam Line Space
High Temperatur:

Core Spray System Logic

RCIC System ‘Initiating)
Logic

RCIC System (Isolation)
Logic
ADS Logic

QHR (LPCI) System
(Initiation)

Trip Level Setting

<583" above vessel zero.

< 92 psi ()

<200°F.

N/A

N/A

Action

ONTAINMENT COOLING SYSTEMS

Remar: s

1.

1.

Above trip setting trips HPCI

curbine.

Above trip setting isolates HPC1
system and trips HPCI turbine.

Above trip setting isolates

HPC1 system and trips BP.
turbine.

Includes testing auto

initiation inhibit to lore
Spray Systems in other units.

Includes Group 7 valves.
Refer to Table 3.7.A for
list of valves.

Includes Group S5 valves.
Refer to Table 3.7.A for
list of valves.



10,

1,

12.

114,

14,

16,

only one trip system tor each cooler tan.
In only two of the four 4160 V shutdown boards. See note 13,
In only one of the tour 4160 V snutdown boards, See pnote 13,

An cmergency 4160 V shutdown board is considered a trip
system,

KHKSW pump would be inoperable. Reler to section 4.5.C for
the requirements of a RHRSW pump being inoperable,

The accident signal 1 the satisfactory completion of a one-
out-of-two taken twice logic of the drywell high pressure
plus low reactor pressure or the vessel low water level (2
78" above vessel zero) originating in the core spray system
trip system,

The ADS carcuitry 1s capable of accomplishing its protective
action with one operable trip system. Therefore one trip
System may be taken out of service tor functional testing and
calibration tor a period not to exceed 8 hours.

Two RPT systems exist, either of which will trip both recirculation
pumps.  The systems will be individually functionally tested monthly,

.f the test period for one RPT system exceeds ? consecutive hours ,

the system will be declared inoperable. If both RPT systems are
inoperable or if 1 RPT system is inoperable for more than 72 consecutive
hours, an orderly power reduction shall be initiated and the reactor
power shall be less than 85% within 4 hours.

o
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TABLE 4.2.B
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Functional Test Calibration instrument Creck
Instrument Channel (1) once/s3 months none

Reactor Low Pressure
(PS-3-74A & B)
(PS-68-95)

(PS-68-96)

Instrument Channel (1) once/3 months none
Reactor Low Pressure
(P5-68-93 & 94)

Core Spray Auto Sequencing Timers %) once/operating cycle none
(Nermal Power)
Core Spray Auto Seqguencing Timers (4) once/operating cycle none
(Diesel Power)
LPCI Auto Sequencing Timers {4) once/operating cycle none
(Normal Power)
LPCI Auto Sequencing Timers (8) once/operating cycle none
(Diesel Power)
RHRSW Al, B3, Cl, D3 Timers (4) once/operating cycle none
(Normal Power)
RHRSW Al, B3, Cl, D3 Timers (4) once/operating cycle none

(Diesel Power)

60§
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TAELE 4.2.8

SURVEILLANCE REQUIREMENTS FCR INSTRUMENTATION THAT INITIATE CR CONTROL THE CSCS

- . Function

ADS Timer

Instrument Channel

RHR Pump Discharqge Pressure
Instrument Channel

Core Spray Pump Discharge
Pressure

Core Spray Sparger to RPV d/p
irip System Bus Power Monitor
Instrument Channel

Condensate Storage Tank Low
Level

Functional Test

(4)

1)

(8%

1)

snce/operating cycle

(1)

Calibration

on.e/operating cycle

once/3 months

once/3 months

once/3 months

N/A

once/ 3 months

Instrunent Cr xck

none

none

once/day

none

none



TABLE 4.2.8
SURVEILLANCE REQUIREMENTS POR INSTRUMENTATION THAT INITIATE OF CONTROL THE CSCS

. = RN .

S IEERE——

60§

L51

N Punction Functional Test Calibration Instrument Check
LPCI (Containment Spray) Logic once/6é months (6) A
Core Spray loop A Discharge N/A once/6 months once/day
Pressure (PI-75-20)

Core Spray Loop B Discharge N/A once/6 months once/day
Pressure (PI-T75-48)
RHR Loop A Discharge Pressure N/A once/6 months once/day
(PI-75-51)
RHR Loop B Discharge Pressure N/A once/6 months once/day
(PI-T4-865)
Instrument Channel - Tested during N/A N/A
RHR Start functional test

of RHR pump (refer

to section 4.5.B).
Instrument Channel - onces/month once/6 months N/A
Thermostat (RHR Area Cooler Fan)
Instrument Channel - Tested during N/A N/A
Core Spray A or C Start functional test

of core spray (refer

to section 4.5.A).
Instrument Channel - Tested during /A N/A
Core Spray B or D start funct ional test

of core spray (refer
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TABLE 4.2.8

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT

Function

Instrument Channel -

Thermostat (Core Spray Area

Cooler ¥Fan)

RHR Area Cooler Fan Loqic

Core Spray Area Cooler Fan Logic

Instrument Channel -

Core Spray Motors A or D Start

Instrument Channel -

Core Spray Motors B or C Start

initiate _ogi

e

P

' RPT breaker

Functaional Test

to section 4.5.A).

once/ month

Tested during
functional test of
instrument channels,
RHR motor start and
thermostat (RHR area
cooler fan). No other
test required.

Tested during loqic
system functional

test of instrument
channels, core spray
motor start and thermo-
stat (core spray area
cooler fan). No other
test required.

Tested during functional
test of core spray pump
(refer to section 4.5.A).

Tested during functional
test of core “pray pump
(refer to section 4.5.A).

R P |
ace,; monts

once/operating cvcle

INITIATE OR OONTROL THE CSCS

Calibration

onces6 months

N/A

N/A

N/A

N/7A

N/A

Instrusent Check

H/A

N/A

N/h

N/A

N/A

N/Aa



l i HpPer, and
'11ps the recirculation pumps. The low reactor water level

tnstrumentation that is set to trip when reactor water level is
V7.7 (378" above vessel Zero) above the top of the active ftuel
(Tabie 1.2.B) initiates the LPCI, Core Spray Pumps, contributes
"2 ADS 1nitiation and starts the diesel generators, These trip
Setting levels were chosen to be high enough to prevent spurious
iCtuation but low enough to initiate CSCS operation so that post
wceident cooling ecan be accomplished and the guidelines »f 10 CFR
100 will not be violated, For large breaks up to the complete
‘ircumterential break of a 28-inch recirculation line and with
the trip setting given above, CSCS initiation is initiated in
time to meet the above criteria,

I'ne hagh drywell pressure instrumentation is a diverse signal to
fhe water level instrumentation and in addition to initiating
CH0S, 1t causes isolation of Groups 2 and 8 isolation valves,

For the breaxks discussed above, this instrumentation will
initiate CSCS operation at about tne sane time as the low water

level instrumentation; thus the results given above are
ipplicalbe here also.

Venturis are provided in the main steam lines as a means of
MeA5Uring steam flow and also limiting the loss of mass inventory
trom the vessel during & steam line break accident. The primary
tunction of the instrumentation 1S to detect a break in the main
iteam line.  For the worst case 3 :cident, main steam line break
outside the drywell, a trip setting of 140% of rated steam flow
1N conjunction with the flow limiters and main steam line valve
closure, limits the mass inventory loss such that fuel is not
ancovered, tuel cladding temperatures remain below 1000°F and

release of radicactivity to the environs 1s well below 10 CFR 100
midelines, FReference Section 14.6.5 FSAR.

femperature monitoring instrumentation is provided in the main
team line tunnel to detect leaks in these areas. Trips are
previded on this instrumentation and when exceeded, cause closure
ot 1solation valves, The setting of 2009F for the main steam
Line tunnel detector is low enough to detect leaks of the order

't 15 gpm; thus, it is capable of covering the entire spectrum of
breaks.  For large breaks, the high steam flow instrumentation is
t backup to the temperature instrumentation.

Hiogh radiation monit
provided to detect
1wcLdent,

Ors in the main steam line tunnel have been
gross tuel tailure as in the control rod drop
With the established setting of 3 times normal
background, and main steam line isolation valve closure, fission
“roduct release is limited so that 10 CFR 100 guidelines are not
rxceeded tor this accident. Reterence Section 14.6.2 FSAR. An

ibarm, with a nominal set point of 1.5 x normal full power
background, 1s provided also.

109



In the aniatytical treatment ot the transients, 390
milliseconds are allowed retween a neutron sensor
reacthitng the scram point and the start of negative '
reactivity inserti1on. 1his 15 adequate and conservative
when compared to the typically observed time delay of
about 270 milliseconds. Approximately 70 milliseconds
sfter neutron rluv reaches the trap point, the pilot
seram valve solenoad power supply voltage goes to zero
an approxwmately 207 milliseconds later, control rod
motion begins. The 200 milliseconds are included in the
sllowable scram insertion times specified in
yjpecirfication 1.3.C,

3y y i y guged £ 1o { y

I order te perform soram Lime tes%ing as regquired L, Sjpecials sticn
1. the relaxuticn of certain restralnts ln Lhe Ivd Lequence

L . A} - o o o M % » . e it J . . e
control system is reguired. Individval roc typass switches may b

g . . gow . a s A
used as described in specliiicatlon 4.

The position ci wuny rod bypassed must be known ic be ;u accoraa?ce N
with rod withdrawsl sequence. Eypascing of rodo in the nénner lescribed
in spectfication k. 3.0.1 will allow she subscquent withdrawal of ary red
srarmed in the 1006 percent to SO percent rod density proups; however ,
it will maintain group noteh control cver all rods in the 50 percent to
© npercent rod density groups. In addition, RSCS will nrevent movement
of rods in the 50 percent density to a preset power level range until the

scrammed rod has been withdrawn.,

Reactivity Ancmalies

Durina each tuel cycle excess operative reactivity varies as
tuel deplotes and as any burnable poison i1n supplementary
control 1s burned., The magnitude of this excess reactivity
may be anterred from the critical rod contiquration. As fuel
burnup troqress=s, anomalous behavior in the excess
redactivity may be detected by comparison ot the critical rod
pattern at selected hase states to the predicted rod
inventory at that state, Power operating base conditions
provide the most sensitive and directly interpretable data
relative to core reactivity, Furthermore, using power
operating base conditions permits frequent reactivity
comparisons.

Requiring a reactivity comparison at the specified frequency
assures that a comparison will be made betore the core
reactivity change exceeds 1% A K. Deviations in core
reactivaity greater than 1% 2K are not expected and regquire
thorough evaluation. One percent reactivity limit is

consy lered sate since an insertion of the reactavity into the
cor® would not lead to transients exceeding design conditions
ot ti, reactor system,

! ! o JRR S S %,
1 General Electric Supplemental Heload Licensing Submittel for
« Gener lectric ple

BFLP unit 3 Helead 2, NEDO-241:9, July 1979.

136 509 \63
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LIMITING CONDITIONS POR OPEPATION

SURVEILLANCE RFQUIREMENTS

-.—o--—.—-

31dual Heal Removal

ystem_ (KHRS) (LPCI and
Containment Cooling)

1. The RHRS shall be
operable:

(1) prior to a
reactor startup
from a Cold
Condition; or
(2) when there is
irradiated fuel
in the reactor
vessel and when
the reactor
vessel pressure
1S greater than
atmospheric,
except as
specified 1in
specifications
3.5.B.2, through
i.%9.B.7 and
30.9eBa da

2. With th» reactor
vessel pressure less
than 10S% psig, the
RHE may bhe removed
trom service (except
that two RHR pumps-
containment cooling
mode and associated
heat exchangers must
remain operable) for
a period not to
exceed 24 hours while
being drained of

149

CORE _AND CONTAINMENT COOLING
§!§TEMS
Residual Heat Removal
System (RHRS) (LPCI and
Containment Cooling)
1. a. Simulated Once/
Automatic Operating
Actuation Cycle
Test
b. Pump Opera- Once/
bility month
c. Motor Opera- Once/
ted valve month
operability
d. Pump Flow Once/ 3
Rate Months
e. Testable Once/
check valve operating
cycle
Bach LPCI pump shall deliver
9,000 gpm against an indicated
system pressure of 125 psig. Two
LPCI pumps in the same loop shall
deliver 15,000 gpm against an
indicated system pressure of
200 psig.
2. An air test on the drywell and torus

headers and nozzles shall be

conducted once/5 years.

A

water test may be performed on
the torus header in lieu of the

air test.

C

o

~D
O~
-



SURVEILLANCE REQUIREMENTS

|
[ LIMITING CONDITIONS FOR OPERATION
|

3. CORE AND_ CONTAINMENT

suppression chamber
gquality water and
filled with primary
coolant gquality water
provided that during
cooldown two loops
with one pump per
loop or one loop with
two pumps, and
associated diesel
generators, in the
core spray system are
operable,

It one RHR pump {(LPCT
mode) 15 1noperable,
the reactor may
remain in operation
for a period not to
exceed seven davs
provided the
remaining RHR pumps
(LPCI mode) and both
access paths of the
RHRS (LPCI mode) and
the CSS and the
diesel generatn-s
remain operabl..

If anv 2 RHR pumps (LPCI
mode) become inoperable,
the reactor shall be placed
in the cold shutdown condi-
tion within 24 hours.
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When it 1s determined
that one RHR pump
(LPCTI mode) is
inoperable at a time
when operability is
required, the
remaining RHR pumps
(LPCI mode) and
active components in
both access paths of
the RHRS (LPCI mode)
and the CSS and the
diesel generators
shall be demonstrated
to be operable
immediately and daily
thereafter.
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LIMITING

CONDITIONS FOR OPERATION

SURVEILLANCE RFQUIREMENTS

3.5 CORE AND CONTAINMENT
COOLING SYSTEMS

c".

I1f one RHR pump
(containment cooling
Mode) or associated
heat exchanger is
iaoperable, the
reactor may remain in
operation for a
period not to exceed
30 days provided the
remaining RHR pumps
(containment cooling
mode) and associated
heat exchangers and
diesel generators and
all access paths of
the RHRS (containment
cooling mode) are
operable,

If two RHR pumps
(containment cooling
mode) or associated
heat exchangers are
inoperable, the
reactor may remain in
operation for a
period not to exceed
7 days pirovided the
remaining RHR pumps
(containment cooling
mode) and associated
heat exchangers and
all access paths of
the RHRS (containment
cooling mode) are
operable.
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4.

No additional surveillance

required.

wWhen it is determined
that one RHR pump
(containment cooling
mode) or associated
heat exchanger 1is
inoperable at a time
when operability is
required, the
remaining RHR pumps
{containment cooling
mode), the associated
heat exchangers and
diesel generators,
and all active
components in the
access paths of the
RHRS (containment
cooling mode) shall
be demonstrated to be
operable immediately
and wa2ekly thereafter
until the inoperable
RHR pump (containment
cooling Mode) and
associated heat

P ——
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LIMITING CONDITIONS FOR

OPEPJ.J10N

SURVEILLANCE

REQUIREMENTS

p 18

CORE AND CONTALINMENT

COOLLIG_SYSTEMS

13.

(hote: Becaus e
cross-connect
capability 1S not a
short term
requirement, a
component 1s not
consia.cred inoperable
if cross-connect
capability can be
restored to service
within % hours.)

If one RKHE pump Or
associated heat
exchanger located on
the unit Ccross-
connection in unit 2
is inoperable for any
reason (including
valve inoperability,
pipe break, etc.),
the reactor may
remain in operation
for a period not to
exceed 30 days
provided the
remaining RHR pump
ani associated diesel
generator are
operable.

It RHR cross-
connection flow or
h~at removal
capability is lost,
the unit may remain
in operation for a
period not to exceed
10 days unless such
capability is
restored.
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12

13.

adjacent unit is
inoperable at a time
when operability 1is
required, the
remaining RHR pu p
and associated heat
exchanger on the unit
cross-connection and
the associated diesel
generator shall be
demonstrated to be
operable immediately
and every 15 days
thereafter until the
inoperable pump and
sssociated heat
exchanger are
returned to normal
service.

. No additional
surveillance
required.

No additional
surveiilance
required.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

.,

P

b

CORE AND CONTAINMENT
COOLINGC SYSTEMS

and corresponding action
shall contiaue until
reactor operation is
within the prescribed
limits.

K., Minimum Critical Power
Ratio (MCPR)

The MCPR operating limit is

1.28 for 8x8 fuel, and 1.22

for 8x8R fuel, and 1.23

for PBx8R fuel. These limits

apply to steady state power

operation at rated power ard

flow. For core flows other

than rated, the MCPR shall

Lo greater than the above

limits times K_. K_ 1is the

value shown in Figure 3.5.2.

If at any time during

operation, it is detaor-

mined by normal surveilliance

that the limi*ing value

for MCPR is being exceeded,

action shall be initiated

within 15 minutes to

restore operation to within

the prescribed limits.

If the steady state MCPR

{s not returned to within

the prescribed limits

within two (2) hours, the

reactor shall be brought

to the Cold Shutdown

condition within 36

hours. Surveillance

and corresponding action

gshall continue until

reactor operation is within

the prescribed limits.

Reporting Requirements

If any of the limiting
values identified in
Specifirations 2.5.1, I,
or K are exceeded and the
gspecifled remedial action
is taken, the event shall
be logged and reported in
a 30-day written report.
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K. Minimum Crjtjcal Power

ratii) (MCPR)

MCPR shall be determined
daily during reactor power
operation at 2 25% rated
thermal power and
following any change in
power level or
distraibution that would
cause operation with a
limiting control rod
patte .. as described in
the bases for
Specification 3.3.
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PALES

viisguate core cooling., With due regard for this margin, the
allowable repair time of 7 days was chosen.

Should one RHR pump (LPCI mode) become incperaole, only 3 RHE pusps (LPCI mode)
and the core spray system Are available. Jince this leaves only one RHR

pusp (LPCI mode) in reserve, which alcng with the remaining 2 RHN pumps

(LPCI mode) and core spray system 15 demonstrated to be operable immediately

and deily thereafter, a 7 day repsir pericd 1= jus*1fied.
Should two RHR pumps (LPCI mode) tccome inoperanle, tnt e rema.ns nc
reserve (redundant) capacity within the RARS (LPCI roae). Therefore,

[
the affected un.% shall be placed in cold shutdown within &3 hours.

Should one RHR pump (containment cooling mode) become
inoperable, a compler nt of three full capacity cofnitainment
heat removal systems - still available. Any two of the
remaining pumps/heat e ~hanger combinations would provide
more than adequate conta .nment cooling for any abnormal or
post accident situation. Eecause of the availability of
equipment in access of normol redundance requirements, which
is demonstrated to he operable immediately and with specified
subsequent performance, a 30-day repair period is justified.

Should two RHR pumps (containment cooling mode) become
inoperable, a tull heat removal system is still available.
The remaining pump/heat exchanger combinatiouns would provide
adeguate containment cooling for any abnormal post accident
situation. Because of the availability of a full complerent
of heat removal equipment, which 1s demonstrated to be
operable immediately and with specified performance, a 7-day
repair period is justified.

observat ion of the stated requirements for the containment
cooling mode assures that the suppression pool and the
drywell will be sufficiently cooled, following a loss-of-
coolant accident, to prevent primary containment
overpressurization, The containment cooling function of the
RS 18 permitted only after the core has reflooied to the
two-thirds cors height level. This prevents inadvertently
divert ing water needed for core flooding to the less urgent
task of containment cooling. The two-thirds ccre height
level ‘nterlock may be manually bypassed by a keylock switch.

since the RHRS is filled with low quality water during power
operation, it is planned that the system be filled with
demineralized (condensate) water before using the shutdown
cooling function of the RHR system. Since it is desirable to
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AL EY

testing to ensare that the lines are filled, The visual
checking will avoid starting the o re spray or RHR system
41th o discharge line not tilled., In addition to the wvisual
observation and to ensure a tilled discharge line other than
prior to testing, a pressure suppression chamber head tank is
located approximately 20 feet above the discharge line
highpoint to supply makeup water for these systems. The
cendensate head tank located approximately 100 feet above the
Mischarge high point serves as a backup charging system when
the pressutre suppressinn chamber head tank 1S not in service.
Syster d gcharge pressgare indicators are used to determine
the water level above the discharge 'ine high point. The
indicators will reflect approximately 30 psig for a water
level at the high point and 45 psig for a water level in the
pressure surpression chamber head tank and are monitored
daily to ensure that the discharge lines are filled.

when .a their normal standby condition, the suction for the
HPCI and RCIC pumps are aligned to the cor densate storage
tank, whichk 1s physically at a higher ele. .’ ion than the
HECIS and ROICS piping. This assures that tne HPCI and RCIC
di1scharge piping remains filled. Further assurance is

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

e 4

aximum_Averaqe ’lanar Linear Heat Generation Rate (MAPLHGR)

This specificition assures tnat the peak cladding temperature
following the postulated design basis loss-of-coolant

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

The peak «<ladding temperature following a postulated loss-of-
coolant accident 18 primarily a function of the average heat
generation vate of all tne rods of a fuel assembly at any
axi1al location and is only dependent secondarily on the rod
to rod power distribution within an assembly. Since expected
Iocal variations in power distribution within a fuel assembly
atfect the calculated peak clad temperature by less than ¢
209¢ relative to the peak temperature for a typical fuel
design, the limit on the average linear heat generation rate
15 sufficient to assure that calculated temperatures are
within the 10 CFR 50 Appendix K lamit, The limiting value
tor MAPLHGR is shown in 'alles 3,5.1-1, =2, =3, The analyses
supporting these limiting values is presented in NEDO-2L12T aend
NEDO=-24194,

Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation
rate in any rod is less than the design linear heat
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ot and reported juarterly. It must be recognized that
1< alwiys an action which would return any of the
Cr o ters (MAPLHGR, LHGK, or MCPR) to within prescribed
Livat ., ramely power reduction. Under most circumtances,
1.1 will not be the only alternative.

et rences

1. “buel Densification Effects on General Electric Boiling
Water deactor Fuel," Supplements 6, 7, and 8, NEDM-
10735, August 1973,
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