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2 SAFETY LIMTTS AND LIMITIMG SATETY SYSTEM SETTINGS

2.1 SAFETY LIMIT, REACTOR CORE

Applicability

Applies to the limiting combinations of thermal power, Reactor
Coolant System pressure, and coolant temperaure during four-loop
and three-loop cperation, and reactor coolant flow during four-
loop.operation,

Objective

To maintain the integrity of the fuel cladding,

8pecification

The combination of thermal oower level, .coolant pressure, and
coolant temperature shall not exceed the limits shown in Figures
2.,1~-1

s The safety limit is exceeded if the point
defined by the combination of Reactor Coolant System average
temperature and power level is at any time above the appropriate
pressure line,
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Basis

To maintain the integrity of the fuel cladding and prevent fission product
release, it is necessary to prevent overheating of the cladding under all
operating conditions. This is accomplished by operating the hot region of
the core within the nucleate boiling regime of heat transfer, wherein the
heat transfer coefficient is very large and the clad surface temperature
is only a few degrees Fahrenheit above the coolant saturation temperature.
The upper boundary of the nucleate boiling regime is termed departure from
nucleate boiling (DNB) and at this point there is a sharp reduction of the
heat transfer coefficient, which would result in high clad temperatures and
the possibility of clad failure. DNB is not, however, an observable
parameter during reactor operation. Therefore, the observable parameters:
thermal power, reactor coolant temperature and pressure have been related
to DNB through the W-~3 L-grid correlation for analysis of the LOPAR fuel,
and the WRB-1 correlation for evaluation of the OFA. These DNB
correlations have been developed to predict the DNB flux and location of
DNB for axially uniform and non-uniform heat flux distributions. The local
DNB heat flux ratio, DNBR, defined as the ratio of the heat flux that would
cause DNB at a particular core 1location to the local heat flux, is
indicative of the margin to DNB. The DNB design basis is as follows:
There must be at least a 95 percent probability that the minimum DNBR of
the limiting rod during Condition I and II events is greater than or equal
to the DNBR limit of the DNB correlation being used. The correlation DNBR
1limit is established based on the entire applicable experimental data set
such that there is a 95 percent probability with 95 percent confidence that
the DNB will not occur when the minimum DNBR is at the DNBR limit.

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are
considered statistically such that there is at least a 95% probability with
95Z confidence level that the minimum DNBR for the limiting rod is greater
than or equal to the DNBR limit. The uncertainties in the above plant
parameters are used to determine the plant DNBR uncertainty. This DNBR
-uncertainty, .combined with the correlation DNBR limit, establishes a design
DNBR value which must be met in plant safety analyses using values of input
parameters without uncertainties. In addition, margin is maintained by
performing DNB design evaluations to a higher DNBR value, called the Safety
Limit DNBR. This margin is sufficient to cover applicable rod bow DNB
penalties and provide margin for use in design and operational flexibility.

The curves of Figure 2.1-]1 show the loci of points of THERMAL POWER Reactor
Coolant System pressure and average temperature below which the calculated
DNBR is no less than the Safety Limit DNBR value or the average enthalpy at
the vessel exit is less than the enthalpy of saturated 1liquid. These
curves are based on a peak nuclear hot channel factor of 1.62 for the LOPAR
fuel and a 1.65 for the OFA and a 1.55 cosine axial power shape.
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where:

(1)

(11)

(ii1) -

(3) Low pressurizer pressure - =.1870 psig.
(4) Overtemperature AT
y - - mt - P'y -
ATZAT, [(R - K, (T=T') + Ky (B -P') = £( I)]

AT = Measured 4T by hot and cold leg RTDs, °F
ATO < Indicated AT at rated power :

T = Average temperature, °F ‘
T' = Design full power Tave at rated power, ~S€7.7°F
P = Pressurizer pressure, psig
P' = 2235 psig
K, £1.25

K = 0.022
K3 = 0.00095

and £f(AL) is a function of the indicated difference between top
and bottom detectors of the power-range nuclear ion chambers;
with gains to be selected based on measured instrument response
during plant startup tests such that:

For q - qbf between -36Z and +7%, f (4I) = 0, where q, and q, are
RA

percent ED POWER in the top and bottom halves gf the core
. respectively, and q_ + q, is total POWER in percent of RATED
POWER;

For each percent that the magnitude of q, - exceeds -~367%, the

AT Trip Setpoint shall be automatically t1:I'educ:!e3d by 2.147 of its

value at RATED POWER; and

For each percent that the magnitude of q_ - q, exceeds +7%, the

AT Trip Setpoint shall be automaticallytreduced by 2.15% of its
value at RATED POWER.

(5) Overpowér 4T

where:

AT AT (K, - Ksj-‘;! - K (T - T")]

AT = Measured AT by hot and cold leg RTDs, °F

ATO £ Indicated AT at rated power

T = Average temperature, °F

T = Indicated full power Tavg at rated power < 567.7°F

< .
K4 < 1.074

K5 = Zero for decreasing average temperature

=

5> 0.188, for increasing average temperature (sec/°F)

'z
K6 2 0.0015 for TZ2T1"; K6 =0 for T& T"
é-t = Rate of change of T
dt . vg
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(6) Low reactor coola.ht loop flow:
(a) 3_902.of normal indicated loop flc;w
'(b) Low reactor coolant pump frequency - > 57.5 cps
(75 | Undervoltage - > 70% of norma‘i voltage .
.C. Other reactor trips

(1) High pressurizer water level - < 927 of spén'
(2) Low-low steam generator water level - > 5% of narrow rar je

instrument span. ; -
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2. Protective instrumentation settings: for reactor trip interlocks

shall satisfy the following conditions:

A. The reactor trips on low pressurizer pressure, high
pressurizer level, and low reactor coolant flow for two or
more loops shall be unblocked when: :

1) Powér range nuclear flux210% of rated power, oOC

2) Purbine first stage pressure 2 10% of equivalent full
load.

B. The single loop loss of flow reactor trip may be bypassed
when the power range nuclear _instnmentation indicates s 60%
of rated power. ]

C. The anticipatory reactor trip upon turbirie trip shall be
unblocked when the power rande nuclear instrumentation
- indicates & 35% of rated power.

- 3. The Control Rod Protection System,

- ) _ shall open
the reactor trip breakers during RCS cooldown prior to Teold
decreasing below 350°F.

Basis

The high flux reactor trips provide redundant protection in the power
range for a power excursion beginning from low power. This trip was used
in the safety analysis.(1) , '

The power .ange nuclear flux reactor trip high set point protects the
reactor core against reactivity excursions which are too rapid to be
protected by temperature and pressure protective circuitry. The
prescribed set point, with allowance for errors 'S is consistent with the

trip point assumed in the accident analysis. (2) (3

The source and intermediate range reactor trips do not appear in the
specification as these settings are not used in the transient and
accident analysis ‘PSAR Section 14). Both trips provide protection
during reactor startup. The former is set at about 10*5 counts/sec and
the latter at a current proportional to approximately 25% of rated full

_POUQt.
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The high and low oressure reactor trips limit the pressure range in which
Teactor operation:is permiﬁted. The high pressurizer pressure reactor

trip is backed up by the pressurizer code safety valves for overpressure
protection, and is therefore set lower than the set pressure for these

valves (2485 psig).' The'law pressurizer pressure reactor trip also trips

the reaétor'in the unlikely event of a loss of coolant accident. Its setting

limit is consistent with the value assumed in the loss of coolant analysis.(a)

The overtemperature Delta-T reactor trip provides core protection against

DHB for all combinations of pressure, power, coolant temperature, and axial
power distribution, ﬁrovided only that (1) thé transient 1is slow with

respect to piping :rénsiﬁ delays from the core to the temperature detecto .
(about 4 seconds)(S), and (2) pressure .is within the range between the

high and‘loﬁ pressure reactor trips. With normal axial power distributicn,
the reactor trip limit, with allowance for ertors(z), is always belbw the
core safety limit as shown on Figure 2.1-l1. If axial peaks are greécer than
‘design, as indicated by difference between top and bottem power range nuclear

detectors, the reactor trip limit is automatically reduced.(§2(7)

The overpower Delta-T reactor trip prevents power density anywhere in the

" core from exceeding 118%cf design power density,

and includes corrections for .
_jcbange'in density and heat capacity of water with :emieracure, and dynamic
ééhpénﬁa:ion for piping delays from the core to the loop temperature
détec:ots. The specified set points meet this requirement and include

(2)

. allowance for instrument errors.




The low flow reactor trip protects the core 2gainst DB in the avent of

a loss of one Oor two reactor coolant: pumps. The undervoitage Teactor
cribwproceccs the cofe against DNB jin thé event of a loss of two or more
reactor coolant pumps. The set points specified are consistent with the
values used in the accident analysis.(S) The low frequency reactor coolant
pump trip also protects against a decrease in flow. The specified set
point assures a reactor trip sigﬁal by opening the ‘reactor coolant pump

breaker before the low flow trip point is reached.

safety valvas against water relief. Approximately 1600 ft3 of water (39.75 ft

above the lower ins:rumenc tap) corresponds to 927 of span. The speciiied

set pbint allows margin for instrument error and transieat level overshoot S
beyond their trip secting so that the trip function prevents the water lsvel

 from reaching the safety valves.

The low-low steam generator water level reactor trip prcteces againstc
postulated loss of feedwater accidents. The specifiad set poiat assures
that there will be sufficient water inventory in the steam generators

at the time of trip to allow for starting delays for the Auxiliary Feedwater

9 -

Specified reactor trips are blocked at low power where they are not requirced
for Protection and would otherwise interfere with normal plant operations.
The prescribed Set point at which these trips are unblocked assures their

availability in the power range where needed.

Above 10Z power, an automatic reactor trip will occur if two reactor coolant

pumps are lcst during operation. Above 607 power, an automatic reacror trip

will occur if any pump 1is lost. Thig lacter trip will drevent the minimum valye

of the DNB ratio, DNBR, from going below the safety limit DNBR's during
normal operational transients. ' '




A Turbine 'l‘np causes a direct reactor tnp, when operatmg at or above
35% power, in order to reduce the severity of the ensuing transient. No
credit was taken in the accident asAalyses for operatzon of this trip.
Functional capability at the specified trip setting is required to
enhance the overall reliability of the Reactor Protection System.

The steam-feedwater ' flow mismatch trip dces not appear in the

specification as this setting is not used in the transient and accident
analysis (FSAR Section 14).

‘To avoid mechanical intetference due to thermal contraction between the
fuel and the control rods,

 _ an automatic backup to manual tripping
of the control rods is provided. Prior to Tgolg decreasing below
350°F during RCS cooldown, the Control Rod Protection System will open
the reactor trip breakers which unlatches the control rod drive shafts
from the CRDMs.

References

(1) FSAR 14.1
(2) FSAR 14.1.
(3) " FSAR Table 7.4.2
(4) FSAR 14.3
(S) ‘PSAR 14.1.
(6) FSAR 7.

(7) FSAR 3.2.1
(8) FSAR 14.1.6
(9) FSAR 14.1.9
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capability for removing decay heat; but single failure considerations require
that at least two loops be operable. The reactivity change rate associated
with boron reduction will, therefore, be within the capability of operator
recognition and control. ' .

The residual heat removal pump will circulate the primary system volume in
approximately one half hour. The pressurizer is of no concern because of the
low pressurizer volume and because the pressurizer boron concentration will be
higher than that of the rest of the reactor coolant system. V

.Heat transfer analyses show that reactor heat equivalent to 10% of rated power
can be removed with natural circulation only (1), hence, the specified upper

limit of 2% rated power without operating pumps provides a substantial sgafety
factor. : ' .

The specification that all reactor coolant pumpg be operational during power
operation is to assure that adequate core cooling will be provided. _Thig flow
will keep the minimum departure from nucleate boiling-ratio above the ﬁﬁétylimitbnmmp
therefore, cladding damage and release of fission products will not ocgnf.

The Overpressure Protection System (OPS) 4is designed to relieve the RCS

pressure for certain unlikely overpressure transients ~to prevent these

incidents from causing the peak RCS pressure from exceeding 10CFR50, Appeﬁhix

G limits. When the OPS is "armed®™ MOVs 535 and 536 are in the open position,
L and the PORVs will open upon receipt of the appropriate signal. This OPS
-;i} arming can be accomplished either automatically by the OPS when the RCS is
“~/ below a prescribed temperature or manually by the operator.

The OPS will be set to cause the PORVs to open at a Pressure sufficiently low
to prevent exceeding the Appendix G limits for the following events: .

1. Startup of a reactor coolant pump with no other reactor coolant pumps
running and the steam generator secondary side water temperature
hotter than the RCS water temperature.

2. Letdown isolation with three charging pumps operating.
3. Startup of one safety injection pump.

T 4. Icss of residual heat removal causing presiure rise from heat

additions from core decay heat or reactor coolant pump heat.
S. Inadvertant activation of the pressurizer heaters.
Consideration of the above events provides bounding PORV setpoints for other

potential overpressure conditions.caused by heat or mass additions at low
temperature.

Amenc.aoent No. o ’ v . 3e1.A-4



REACTOR COOLANT SYSTEM PRESSURE, TEMPERATURE, AND FLOW RATE

Specifications

The following DNB related parameters pertain to four loop steady-state
operation at power levels greater than 98% of rated full power:

a. Reactor Coolant System Taveﬁé 573.5°F

b. Pressurizer Pressure 22 2206 psig
c. Reactor Coolant System Total Flow Rate Z-331,840 gpm

Item (b), pressurizer pressure, is not applicable during either a
thermal power change in excess of 5% of rated thermal power per
minute, or a thermal power step change in excess of 10Z of rated
thermal power.

Under the applicable operating conditions, should reactor coolant
temperature, Tavg’ or pressurizer pressure exceed the values given in

items (a) and (b), the parameter shall be restored to its applicable
range within 2 hours.

Basis

The Reactor Control and Protection System is designed to prevent any
anticipated combination of transient conditions that would result in a

-DNBR of less than the safety limit DNBRs.

The limits on reactor coolant system temperature, pressure and loop
coolant flow represent those used in the accident analyses and are
specified to assure that the values assumed in the accident analyses
are not exceeded during steady-state four loop operation. Indicator
uncertainties have not been accounted for 1in determining the DNB
parameter limits on temperature and pressure.

Compliance with the specified ranges on reactor coolant system
temperature and pressurizer pressure is demonstrated by verifying that
the parameters are within their applicable ranges at least once each
12 hours.

Compliance with the specified range on Reactor Coolant System total
flow rate is demonstrated by verifying the parameter is within 1it's
range after each refueling cycle.

3.1.G-1




342 CHEMICAL AND VOLUME CONTROL SYSTEM

D Applicability : .

Applies to the operational status of the Chemical.and Volume Control System.

. Ohjcctive o ' .

ATb define thoaa.conditionsiot.the Chemical and Volume COntrqi System necessary
to ensure safe reactor operation. ’ !

Specification

A.

- Co

When fuel im in the reactor ther;.lhall be at least one flow path to the
core for boric acid injection.

The reactor shall not.be'nade critical unless the following Chemical and
Volume Control System conditions are met.

. Two charging pumps shall be Operable.

-2« The boric acid storage system shall contain a minimm of 6000 gallons

of 11 1/2% to 138 by weight (20,000 ppa to 22,500 ppm of boron) boric
acid solution at a temperature of at least 145°P, and at least one
boric acid transfer pump shall be cperable.

3. System .piping and valves shall be operable to the extent of
establishing one flow path from the boric acid storage system and one

flow path from the refueling water storage tank (RWST) to the Raactor
Cooclant Systenm. )

4. Two channels of heat tracing shall be operable for the flow path from
the bqric acid storage yystea.

-During power operation, the requirements of 3.2.B may bs modified to allow

any one of the following components to be inoperable. If the system is
not ‘restored to meet the requirements of 3.2.8B within the time period
specified, the reactor shall be Placed in the hot shutdown condition
utilizing normal operating procedures. If the requiremants of 3.2.3 are
wot satisfied within an additional 48 hours, the reactor shall be Placed
in the cold shutdown condition utilizing normal opaerating procedures.

i, Cne of the two operable charging pumps may be ramoved from service

provided a second charging pump is restored to operable status within
24 hours. : . '

2. The boric acid storage system (including the boric acid transfer
pumps) may be inoperable provided the RWST is operable and provided
that the boric acia Storage system and at least one boric acid

ransfer pump is restored to operable status within 48 hours.

Amendment No. 3e2=1
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U 3.. One channel of heat tracing for the flow path from the boric acla.
. . storsge systea to the Reactor Coolant Systen moy b= out of  service
provided the faliled cg_annel 48 rectored to an operalle status within
7 Gays end the redundant channel is dezonstrated to ba operable daily
during that periods : .
MR .

4. Both chx:-.n‘éls o2 heat tracing for the flow path froa the loric 2csid
gtcrage Systes to-the Rsectcr Coolant Systen may be out of service
provided at leazt ona cheanel 1o Testored to operable status within
48 hours, the required flow path is chown to be clesr of blockege,
and the second channel is restored to opcezadlie status within 7 dayrs.

D. Yhen RSS temperature is lozs than or oq'\nl to 295°?, the raguirements of

w3bla 3.1.A-2-regarding tho number charging pu=ps allowed to be encrglizeg
o - ghall ba adhered to. : .

*asis ¢
wna Chealcal cnd Volume Control Systen provides control of thae Reactor Ccolent
- Cysten boron inventorys 2his is normally ecec=plished by using any ene of the
throo charging pu=ps in saries with either oze of tha two keric acld ¢ranzfcor
p=poe An alternate mthod of boratisa will ba to nga the chazging pu=33
taking guction directly frea thas rofucliag water storage tanke

A third rathod will bBa to depressurize ond use the safcty injectioa. puz=ds
a

/N) b ohera aro three sources of bozated water availadles for iajectioca thsoug
'\. . 3 N - . .

3
: d.ittc:cn!: patha.

.

(1) The dsric &cid traacfer pu=po can daliver the costents of tha koric azid
ctozags systan to the charglang pu=pa. '

(2) Tha cln.ninq P\=ps can take suctien frea the ruofueling water storage

tanke (2000 yppa Dboron ‘solutlea)e Raferonce i3 made to Techrnical
-. Epecificetion J¢3.Re *

(3) ==e safety dnjecticn pu=ps can take their suctiea Irem the
refualing vater storage m},. S T :

ihe quantity of borlic wcid “in storage froa either tha boric acld storage

systea or tha refualing water storzge tank is gulficient to borate the raagstor

coolant in order to roach csld shutdowa at any tine diring core lifs.

ipproximately '5700galicns of tha 11 1/20 to 133 Yy weight (id.ooo 2 to

22,500 ppa of boron) of boric acid are regiired to m3et cold shutdowa
conditionse . '

shuy, & =inie=m of 6000 gallons in tha oric -acid .storage systes is
epscifieds An upper concestration lizit of 133 (22,500 ppa of borea) oric
e=id 1n° the boric acl8 storage systeas is specified to maintaln szolutlion
g5lubility at the specificd lov te=peraturs, limit of 1357, Came of twvo
ehannels of heat tracing is sufflcicnt to maintain the specifled lovw”

Azendaent %o. ‘ L 3e2=2 :
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3.3 EXCINZERED SArETY FEATURES
Applicability -
Applies to the coperating status of the Ingineered atoty‘rutm.c.:
Objective T

%o define those limiting conditions for operation that are pecessary: - .(l) to
rumove decay beat from the core in emergency or normal shutdown situations,
(2) to zumove heat from contaimment in mnormal operating and emargency
situations, (3) to remove airborne 4odine froa the containment atmosphere
following a Design Basis Accident, (4) to minimize containment loa)ugc to the
environnent aubuquunt to a Design Basis Accident.

Spacification

-%he following specifications apply except. during low tcﬂpcuturc physicc tut-.

Ae Bafety Injoction and Residual Meat Ramoval Systums ";,

l.- Yhe rveactor shall mot be made critical, except for low tesperature-

- physics tests, mless the following conditions aze met: L~

-*

4. The refueling water storage tank coantains mot less than 345,000

gallons of water with a boron concentration of &t laast 2000 ppam.
b Deleted SR
. e the tou: accumulators are prcuu:iud to at l.out 615 pug ud
each contains a minimm of 787.52t3 and & maximum of 802.5tt3
6f water with a boron concentration of at least 2000 ppa. Wone
©f thess four accunulators may be isolated.

d. Threo safety injection puups together with thelr associated
piping and valves are opurable.

@ Tvwo residual heat removal puxps and heat exchangers together
"7 with their associated piping and valves are opsrable.

Z£. Ywo recirculation puaps together \d.th the associated piping and
vulnl are oparable.

L]
[ 4
L34
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1) JAssuring with high »xeliability that the safeguard wystem will
' function properly if reguired to do so. :

2) -Allowances of sufficient time to effect xepairs using safe and proper
procedures.

Assuning the reactor has been operating at full yated power for at lsast 100
days, the magnitude of the decay -heat .dscreases after 4nitfating bhot
@hutdown. ZThus the requirement for core cooling in case ©f & postulated
loss-of-coolant accident while in the hot shutdown condition s ~eignificantly
seduced belov the wequirsments for & postulated loss-of=-coolant -accident
during powser operation. JPutting the reactor 4in the bot shutdown condition
- #ignificantly xeduces the gpotential <consequences ©f e loss-of=-coolant
-wccident, -and also &llows wore free access to wose ©f the engineered
-safuguards couponents in order to sffect gepairs.

¥allure to couplets zepairs within 48 bours of going to the hot whutdown
tondition is considered indicative of & zrequirement for major maintenance-and

thersfors in wuch & <case the weactor 4s to be pat into the «old shutdown
—gondition. . 4 .
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Walves 1810, 744 and 882 are kept in the open position during plant operation
to assure that flow passage from the Tefusling water storage tank will be
available during the 4injection phase ©f & loss-of-coolant mccident. As an
“additional assurance of flov passage availability, the welve wotor ©Operators
- a4re de-energized to prevent an extremesly unlikely apuriocus closure ©f these
“Valves to take place. %Fhis additional precaution is acceptable since failure
tor manually xe-witablish power to close wvelves 1810 and 82, ‘following thé
dnjection phase, 18 tolerable as a single faillure. Walve 744 will aot seed to
be closed following the 4njection phase. <She accumalator isolation wvalve
Wwotor operators are de-ensrgiszed to prevent an extreasly unlikaly spurious
closure of these wvalves froa occuring when accumulator ecore oooling flow dis
equired. . .
Vith respect to the core vooling function, there is some functional redundancy
for certain ranges of break sizes.{3) <he measure of effectiveness of the
Safety Injection System 4s the ability of the puaps and accusulators to kesp
the core flooded or to rxeflocd the vore rapidly where the core has been
uncovered for postulated large area ruptures. %The result of the  perforuance
ds to sufficiently limit any incresase in clad teuperature below a .value where
easrguncy ecore oooling objectives wre mste (9) ~%he gunge of oore
- protection as a function of break diameter provided by the wvarious cocuponents
" ©f the Bafety Injection System is pressnted in Pigure §.2-6 of the¥BAR.
S Cn L e - :
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for repair after a loss-of-coolant accident.(6) During the recirculation
phase following a loss-of-coolant accident, only one of the three component
cooling pumps is required for minimum safeguards.(7)

A total of six service water pumps are installed, only two of the set of three
service water pumps on the header designated the essential header are required
immediately following a postulated loss-of-coolant accident.(8)

During the second phase of the accident, one additional service water pump on
the non-essential header will be manually started to supply the minimum
cooling water requirements for the component cooling loop.

The limits for the accumulators, and their pressure and volume assure the
required amount of water injection following a loss-of-coolant accident, and
are based on the values used for the accident analysis. 9)

Two independent diverse systems are provided for removal of combustible
hydrogen from the containment building atmosphere: (a) the hydrogen
recombiners, and (b) the post accident containment venting system. Either of
‘the two (2). hydrogen recombiners or the post accident containment venting

system are capable of wholly providing this function in the event of a design
basis accident. . .

)

Two full rated hydrogen recombination systems are provided in order to control
the hydrogen evolved in the containment following a loss-of-coolant accident.
Either system is capable of Preventing the hydrogen concentration from
exceeding 28 by volume within the containment. Each of the systems ig
separate from the other and is provided with redundant features. Power
_ supplies for the blowers and ignitors are separate, so that loss of one power
supply will not affect the remaining system. Bydrogen gas is used as the
externally supplied fuel. Oxygen gas is added to the containment. atmosphere
through a separate containment feed to prevent depletion of oxygen in the air
below the concentration required for stable operation of the combustor (12%).
The containment atmosphere sampling system consists of a sample line which
.-originates in each of the containment fan cooler units. The fan and sampling
pump head together are sufficient to pump containment air in a loop from the
fan cooler through a containment penetration to a sample vessel outside the
containment, and then through a second penetration to the sample termination
. inside the containment. The design hydrogen concentration for operating the

‘% recombiner is established at 28 by volume. Conservative calculations indicate

that the hydrogen content within the containment will not reach 2% by volume
until 13 days after a loss-of-coolant accident. There is therefore no need
for immediate operation of the recombiner following an accident, and the
quantity of hydrogen fuel stored at the site will be only for periodic testing
of the recombiners. . :

The Post Accident Containment Venting System consists of a coumon penetration
T~1ine which ‘acts as a supply 1line through which hydrogen free air can be

- _admitted to the containment, and an exhaust line, with puluol. valving and - -
piping, through which hydrogen bearing gases from containment may be vented

through a filtration system. - ' _ Bl
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The control roox ventilation wytew iu squipped with a toxic gas detection
systun consisting of redundunt wonitors cwpable of detscting cblorins,
xnhydrous aumonis, wnd hydrogen oyanide. These toxic ges detection systums ure
designed to isolate the control room frow cutside air upon detsction of toxie
soncsatration of the wonitorud guzes in the control roou veatilatisn syastua,
The operubility of the toxic gus detection systeus provides assurunce thut the
-40ntrol roou opuriators will have sdequste tius to tuke protective wction in the
wvent of un wcoldental toxic gus release. Selsction of the gusess to be
wonitorsd wnd the sutpoint establisbed for the monitors xre based on the
rusults dascribed in the Indiun Point Uait No. 2 Control Room Babitubility
Study duted Muy, 1981, - S ‘ . - e

Thé cuble tunnel 1y equipped with two teuwperature controlled ventilation fans.,
Kach fun bus a capucity of 21,000 ofm and 43 connected to a %80v bus. One fan
Will sturt sutomsatically when the tusperature in the tunnel resches 100°F,
Under the worst conditions, 1., loss of cutside power und ull the Enginesered
Yifety Peutures 1in operation, one veantilation fun 1u cupuble of muintaining the
tunnel temperuturs below 104°F. Under the sume worst conditions, if no

wweotilution funs were opuruting, the Baturul air circulation through the tunnsl
would be surficiunt to liuit the groas tunnel tuwperature below tolersble value
of 140°F, However, in order to provide for ample tunnel ventilation cspacity,

- the tuo ventilation rans ure required to be operable when the resctor is wide
oriticul, Ir onw ventilution fan is found inoperable, the other fan will ensure
thut ‘cable tunnel ventilation is available, :

-Valwves $56A, €, D und ¥ are uaintained in the open position during plant
‘opuration to uswure a flow path for high=head wafety injection during the
injection phive ©f a lJoss-of-ccolunt wccident. 7 Valves 85638 &nd .'¥ are
waintuinud in the closed position during plant operation to Prevent- hot ley
injection during the 4dnjection phase of a loss-of-coolant &ccident. Ais an
sdditional 4swurance o©f preventing bot leg Jinjection, the walve wmotor
operystors ure de=-snargizud to prevent spuricus opening of thase valvas. _¥owr

'

will be rustored to thase valwes at an appropriste tiue in accordance -with

- Plent operating. procedures after & loss-of~coolant accildunt 4n order to
- watablish kot leg xecirculution.

Valves 642 und 843 in the wini=flov yeturn line fxow the discharge of tha
satuty injuction puwpu to the xefusling watur wtorage tunk are de~wnaryized in
thu open poultion to preveat an extremely unlikely spurions closure which

would cause the safaty injection puxps €0 ovirheat If the zrwactor coolant
- BYywteu pressure 1s above the shutoff head of the pPaQue. . . . :

The specified quantitius of water for the WIST dnclude unavileble water (4687
gels) 4n the tank bottou, inaccursciaw (6200 gals) in the slarm setpoints, and
wdnloun  quuntitivs  required &uriaY ‘injection (246,000 ula)ll0) Laq
¥uclrculstion gphases (80,600 ula)e{l0)  ‘whe wintuui 36T (low., 345,000
Yels)- provides approxiuately 8,100 yullons wargine The minimum RWST boron
.concentration ensures that the reactor core will remain subcritical

.during long term recirculation with all control rods fully withdrawvnr

frllowing @ pQstulated large break LOCA.

ot
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Thae seven day cut ef goivice- éc':iod' for ‘:o Geld Channel aal anotr..:ioa

 Pregsurization Systom ead the Ioslation Valwe Soal Hatar Oyctem i85 allowed
 bocause mo credit has been takea for epcration ef ehese cystaxs in the

calculztion of off-pite aczidaent doses chould an acsident ecrs  Ho wther

‘£afesuards pystens oro depondent on operation of thozo® gpatcus.(l3) The

cinire progruse p2ttings for the IVIU3 end WC & £P3 cucing oparaslon acsure

cffecsivo pclcraanso ¢f thoso oyctens faz t'.."m :-.::L..:: contalarans ca.c'..".c‘od
Bo2Xk as=czident p-‘ancuo ef 47 pzig.

. .- . "‘
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Noo

FUNCTIONAL UNIT

1.
2.

3.

4.

56

Te

8b.

High _conﬁaimént Pressure -
(Hi level)

Righ mnﬁimnt Pressure
(Ri-Hi level) .

Pressurizer Low Pressure

High Differential Pressure
Between Bteam Lines

High Steam Flow in 2/4 Stean
Lines OCoincident with lLow
Tavg or Low Steam Line
Pressure

i
|
Steam Generator Water level
(lov-}ou)
‘ H

Btation Blackout
‘tmdervoltage)

_480v be'x'qenéy' Bus

Undervoltage (Loss of
Voltage)

480v unerqenéy Bus
Undervoltage (Degraded
Voltage)

Amendment No.
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Table 3.5-1 (1 of 1)~

i
| ENGINEERED SAFETY PEATU§E§ INITIATIOR INSTRUMENT SETTING LIMITS
i .

CHANNEL

Safety Injection

a. Containment Spray
b. Steam Line Isolation

Safety Injection

Safety Injection
a. Safety Injection

b. Steam Line Isolation

~Auxiliary FPeedwater

Auxiliary PFeedwater

SETTING LIMITS
&€ 2.0 psig

<30 psig

21829 peig

& 150 psi

€408 of full steam

"flow at zero load

€408 of full steam
flow at 208 load
€110% of full steam
at full load

2540°F Tavg

F600 psig steam
line pressure

254 of narrow range
‘instrument span each
steam generator

&40% nominal vol-~
tage

220V + 100V, -20V
3 sec 1 1 sec

203V + SV

180.sec + 30 sec

@
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3.6 CONTAINMENT SYST:HN

S APPLICABILITY

Applies to the integrity of reactor containment
- OBJECTIVE

To define the operating status of the reactor containment for plant
Operation - ‘

SPECIFICATION

A.  CONTAINMENT INTEGRITY .
l. The following requirements shall be satisfied: (a) whenever the
reactor is above cold shutdown or (b) whenever the reactor vessel

head Ais less than fully tensioned and,(1) .. the shutdown margin is

<5%Ak/k: or, (ii) "the boron concentration within the reactor
less than 2000 Ppm. :

blind flanges installed where required. Those non-automatic
containment isolation valyes listed in Table 3.6-1 and_any

b. All automatic contaimnment isolation valves are either operable
or in the closed position or isolated by a closed manual valve
or flange that meets the same design criteria as the isolation
valve,

€. The equipment door is properly closed.

d. At least one door in each personnel air lock is properly
closed.

e. The WCSPPS requirements of Specification 3.3.D are being
satisfied.

f. Containment leakagé has been verified in accordance with the
surveillance requirements of Specification 4.4.

2. The following additional requirements shall be satisfied during power
o ope;atioﬁ}

Amendment No. 3.6-1



B. Internal Pressur_g_ ‘ . .

If .the intemnal pressure exceeds 2 psig or the.internal vacuum exceads

2.0 psig, the condition shall be corrected or the reactor sihutdown.

C. Containment Temperature

The reactor shall not be taken above the cold shutdown condition unless

the containment ambient temperature is greater than 50°F.

BASTS

The Reactor Coolant System conditions of cold shutdown assure that no steam
will be formed and hence there would be no pressure buleup in the contain-

ment 1f a Reactor Coolant System rupture were to occur.

.. The .shutdown .margins .are selectad basad on the type of activities that are

T

Nl

beir.z carried out. The

Fhen the reactor head is not to be removed, the specified cold shutdown

margin of 1% ak/k precludes criticality at cold shutdown conditions.

Regarding intermal pressure limitatioas, the containment calculated peak
accident pressure of 47 psig would not be ex ceeded if the internal pressura

before a major loss-of-coolant accident were as much as 8 psig.(l) The con-

shutdown mzrzin requirement of. .specification
3.8.8.2 when thc head is off precludes. cr1t1ca11ty during refueling.

tainment can withstand an internal vacuum of 2.5 psig. @) The 2.0 psig vacuunm

specified as an operating limit avoids any difficulties with motor cooling.

The requirement of a S0°F minimum containmert ambient temperature is to
assuve that the minimum service metal temperature of the containment liner

is well above the NDT + 30°F criterion for the liner maceriai.(3)

Table 3.6-1 lists non-automacic valves that are designated as part of the
containment isolatian function. Du"ing‘per*ods-of normal plant operations
requiring containment integrity, valves on this Table will be open either

continuously or 1ncermi:tent1/ depending on requirements of :he particular

- -
- - - - e <
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B. . With

ii)
iii)
iv)

The requirements for RHR pump and heat exchanger
operability/dperation in Specifications 3.8.A.3 and 3.8.A.4 may be
suspended during maintenance, modification, testing, inspection,
repair or the performance of core component movement in the
vicinity of the reactor pressure vessel hot legs. During
operation under the provisions of this specification, an alternate
means of decay heat removal shall be available when the required
number of RHR pump(s) and heat exchanger(s) are not operable.
With no RHR pump(s) and heat exchanger(s) operating,. the RCS

temperature and the source range detectors shell be monitored
hourly.

The reactor Tavg shall be less than or equal to 140°F,

Specification 3.6.A.1 shall be adhered to for reactor
subcriticality and containment integrity.

fuel in the reactor vessel and when:
the reactor vessel head is being moved, or

the upper internals are being moved, or
loading and unloading fuel from the reactor, or

-heavy loads greater than 2300 1bs (except for installed crane

systems) are being moved over the reactor with the reactor vessel
head removed,

the following specifications (1) through (12) shall be satisfied:

1.

Specification 3.8.A above shall be met.

The minimum boron concentration shall be 32000ppm and shall
provide a shutdown margin 2 5% Ak/k. The required boron

concentration shall be verified by chemical analysis daily.
Direct communication between the control room and the refueling
cavity manipulator crane shall be available whenever changes in

core geometry are taking place.

No movement of fuel in the reactor shall be made until the reactor

‘has been subcritical for at least 131 hours.

Amendment No. 3.8-2




The shutdown margin requifeménﬁ; will keep the core subcriticaly
- - ' : During refueling, the reactor

refueling cavity is filled with borated watgf; %Pe.egningggdboton

i f this water is the more restrictive of either ppm
ggngigerEEggcgent to maintain the reactor subcritical by at least 5%
Ak/k in the cold shutdown condition.w:‘.tl'.x all roc_is.lnserted. These
limitations are consistent with the initial conditions assumed for
the boron dilution incident in the safety analyses.

v o Periodic checks of refueling water
- boron concentration ensure the proper shutdown margin. The specifications
allow the control room operator to inform the manipulator operator of any

impending unsafe condition detected from the main control board indicators
during fuel movement. ’

In addition to the above safeguards, interlocks are utilized during refueling
to ensure safe handling. An excess weight interlock is provided on the
lifting hoist to prevent movement of more than one fuel assembly at a time.

The spent fuel transfer mechanism can accommodate only one fuel assembly at a
time.

The 131-hour decay time following plant shutdown and the 23 feet of water
above the top of the reactor vessel flanges are consistent with the assump-
tions used in the dose calculations for fuel-handling accidents both inside
and outside of the containment. ' The analysis of the fuel handling accident
 inside of the containment is based on an atmospheric dispersion factor (X/Q)
of 5.1 x 10-4 sec/m3 and takes no credit for removal of radioactive iodine by
charcoal filters. The requirement for the fuel storage building charcoal
filtration system to be operating when spent. fuel movement is being made
provides added assurance that the offsite doses will be within acceptable
limits in the event of a fuel-handling accident. The additional month of
spent fuel decay time will provide the same assurance that the offsite doses
are within acceptable limits and therefore the charcoal filtration system
would not be required to be operating.

The requirement that at least one RHR 'pump and heat exchanger be in operation
ensures that sufficient cooling capacity is available to maintain reactor
coolant temperature below 140°F, and sufficient coolant circulation is
maintained through the reactor core to minimize the effect of a boron
dilution incident and prevent boron stratification.

The requirement to have two RHR pumps and heat exchangers operable when
there is less than 23 feet of water above the vessel flange ensures that a
single failure will not result in a complete loss of residual heat removal
capability. With the head removed and at least 23 feet of water above the -
flange, a large heat sink is available for core cooling, thus allowing

Amendment No. ) ' ' 3.8-5
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“adequate time to initiate actions to cool the core in the event of a single

Gfg failure.

The presence of a licensed senior reactor operator at the site and designated
in charge provides qualified supervision of the refueling operation during
changes in core geometry.

The fuel enrichment and burnup limits in Specification 3.8.C.1 assure the
limits assumed in the spent fuel safety analyses will not be exceeded.
Within this specification adjacent location means those four locations
directly contacting the four sides (faces) of a fuel assembly but excludes
those four locations which contact the four corners of a fuel assembly.

Reference

L FSAR Section 9.5.2

| Amendment No. V 3.8-6



3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

~Applicability:

Applies to the limits on core fission power distributions snd to the
limits on control rod operations.

Objectives:

To ensure:

1. Core éubcriticality after reactor trip,

2, Acceptable core power distribution during power operation in
order to maintain fuel integrity in normal operation and
transients associated with faults of moderate frequency,
supplemented by automatic protection and by administrative

procedures, and to maintain the design basis initial conditions
for limiting faults, and

3. Limit potential reactivity insertions caused by hypothetical
. eontrol rod ejection.

Speéifications{

3.10.1 Shutdown Reactivity

The shutdown margin shall be at least as qreét as shown in Figure 3.10-1.

3.10.2 Power Distribution Limits

3.10.2.1 At all times, except during low power physics tests, the hot
channel factors defined in the basis must meet the following
limits. "

(2) FRu£1.62[1 + 0.3 (1-P)]

(b) For & 25% steam generator tube plugging:

Fo(Z)£(2.32/P) x K(Z) for P > .5
Fo(2)<£(4.64) x K(2Z) for PL .5
Where P is the fraction of full power at which the core is

operating; K(Z) is the fraction given in Figure 3.10-2 and
Z is the core height location of Fge

.Amendment No. 3.10-1



3.10.3.3
3.10.3.4

3.10.4

3.10.4.1

3.10.4.2 .

3.10.4.3

" 3.10.4.4

Amendment No.

b) there is no simultanecus indication of a misaligned

’ ‘control rod, reduce thermal power to less than 50% of
‘rated thermal power within 2 hours and reduce the power
range high flux trip sretpoint to lees than or egqual to
' 55% of rated thermal power within the next 4 hours.

The rod poeition indicators shall be monitored and logged
once each shift to verify rod position within each bank
assignment. '

The tilt deviation alarm shall be set to annunciate whenever
the excore tilt ratio exceeds 1.02 except as modified in
specification 3.10.10. : o '

Rod fnsertibn f.imiﬁs |

The dzutﬁovn 'ﬂxbd--ichiil “be f.ully withdrawn when the reactor
is critical or spproaching criticality (J.e., the reactor is

_,_-} no longer subcritical by an amount equal to or greater than
.. the shutdown margin in Pigure 3.10-1).

.When -_the reactor 1is éricical, ‘the control banke shall be
- limited in physical insertion to the insertion limite shown
. in Figure 3.10~3. S : '

c:»m:x'olbank insertion shall be further restricted if:

a. "The messured control’ rod worth of all rode, lese the

. worth: of .the most. reactive rod (worst. case stuck rod), -
~18 "lens. than' the reactivity required to - provide the
_design value of available shutdown, : .

" b. A rod is inopersble (Specificatien 3.10.7).

Insertion lini'to-'AOi'not” apply': aufing phyeics tests or during

periodic exercise of individval rods. . However, the shutdown
' margin indicated in ‘Pigure 3.10-1 must be maintained except

for the low power physics test to measure control rod worth
and shutdown margin. For this test the reactor may be
critical with all but one control rod inserted.

o




arfy Ramand R T L i e et

3.10:7 _: Inoperable Rod Limitations

4 : .
3.10.7.1 An inoperable rcd 1s a rod which does not crip or which is declared
inoperable under Specification 3.10.5 or fails o0 maet tha requirements

of 3.10.8.

3.10.7.2 Not more than one inoperable_ control rod shall be allowed any time

the reactor is critical except during physics tests requiring intentional

rod misalignment. Otherwise, the plant shall be brought to the het shuc-

down condition.

3.1G.7.3 If any rod has been declarad inoperable, then the potential alf:::

? worth and associated transient power distribution peaking factors saall
be daerermined by analysis within 30 days. The ahalysis shall include
due allowance for non-uniform fuel depletion in the neighborhood cf the
‘lnoperahie rod. If the analvsis resulrs in a mare liamiting hypochecical
transiant than the cases .reported in the safaty analysis, the plans
power level shall be reduced to an analycically»determined part power

level which is coasistent with the safety analysis,

Rod Dron Time

At 6perating terperature and full flow, the drop time of each
control rod . shall be no greater than 2.4 seccndz ire=

gripper release to dashpot entry.

3.10.9 . - Rod _Pesition Monitor

If the rcd pesition deviation monitor is incperable, individual rod
positions shall be logged once per shift and after a load change

greater than 10 percent of rated pcwer.

3.10.10 Yuadrant Power Tilt Monitor

]
.

If one or both of the quadrant power tilt nmonitors is incgperable,

individual upper and lower excore datecter calibratad ocuzputz shall

Ameandment No, . 3.10-7




. be logged once per shift and after a loaé change greater than 10
percent of fated power,
Design criteria have been chosen for normal operations, operational
transients and those events analyzed in FSAR Seétion 14.1 which are
consistent with the fuel integrity analyses. 'These related to fission

gas release, pellet temperature and'cladding ﬁechanical pProperties. Also

the minimum DNBR in the core must be greater th:-:m the safety limit
in normal operation or in short ‘term transients.

In addition to the above conditions, the peak linear power density must

not exceed the limiting Rw/ft values which result from the large break

' loss of coolant accident analysis bhased on the ECCS acceptance criteria

limit of 2200°F. This 4is required to meet the initial conditions
assumed for loss of coolant accident. To aid in specifying tﬁe limits on

power distribution the following hot channel-factors are defined.

PQ(Z), Height Dependent Heat Flux Hot Channel Pactor, is defined as the

maximum local heat flux.on the surface of a fuel rod at core elevation Z

divided hy the average fuel rod heat flux, allowing for manufacturing

tolerances on fuel pellets and rods.

E . )
FQ’ Engineering Heat Flux Hot cChannel Factor, 18 defined as the

allowance on heat flux required for manufacturing tolerances. The

engineering factor allows for local wvariations in enrichment, pellet
density and diameter, surface area of éhe fuel rod and eccentricity of
the g p between pellet and clad. Combined statistically the net effect

is a Tactor of 1.03 to be applied to fuel rod surface heat flux.

Mendmﬂt No. 3.10-8
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FNApgr Nuclear Enthalpy Rise Hot _Channel Factor, is8 defined as the
ratio of the integral of 1linear power along the rod with the highest
integrated power to the average rod power.

It should be noted that FNAH is based on an integral and is used as
such in the DNB calculations. Local heat fluxes -are obtained by using
hot channel and adjacent channel explicit power shapes which take into
account variations in horizontal (x-y) power shapes throughout the core.
Thus the horizontal power shape at the point of maximum heat flux is not
necessarily directly related to PNAB' '

The wupper bound envelope of the total peaking factor (Fg) of
specification 3.10.2.1 times the normalized peaking factor axial
dependence of Pigure 3.10-2 has been determined from extensive analyses
considering all operating maneuvers consistent with the technical
specifications on power distribution control as given in Section 3.10.
The results of the loss of coolant accident analyses based on the
specified Fg times the normalized envelope of Figure 3.10-2 indicate a
peak clad temperature of less than 2200°F for the worst case
double-ended cold leg guillotine break.(l

When an F measurement {is taken, both experimental error and
manufacturing tolerance wmust be allowed for. Five percent 18 the
appropriate allowance for a full core map taken with the moveable incore
detector flux mapping system and three percent is the appropriate
allowance for manufacturing tolerance.

In the specified 1limit of FNAH there is a 8 percent allowance for
uncertainties which means that normal operation of the core is expected
to result in PNAH 1.62/1.08. The 1logic behind the larger uncertainty
in this case is that (a) normal perturbations in the radial power shape
(e.g., rod misalignment) affect FNAH, in most <cases without
necessarily affecting FQ, (b) the operator has a direct influence on
PQ thorugh movement of rods, and can limit it to the desired value, he
has no direct control over PNAH and (c¢) an error in the predictions
for radial power . shape, which may be detected during startup physics
tests can be compenlnated for in PQ by tighter axial control, but
compengation for PNAH is less readily available. When a measurement
of FNAH is taken, experimental error umust be allowed for and 4
percent is the appropriate allowance for a full core map taken with the
moveable incore detector flux mapping system.

Amendment No. ' 3.10-9
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differences thadn permitted. Taerefore, the specificacions on power distribution

--'ntrol’ are not -applied dﬁring rhysics tests or exco
h ;

PRSI S S5 et et e e et st i
e e e R i S Y PR SUORP N

Te calibretions; this is accep-
;j:;?le due to the lcw probability of a significant accideat occur

ing during these
~~ “rations.

"~

In some instances of rapid plant pcwer reduction, automatic rod motion will cause

the flux differenca to deviate froem the target bank when the reduyced power level is

reaéhed. This doec not nacessarily affect the xenon distribution sufficiently to

change the envelope of peakiag factors

which can be reached on a subsequent retum
to full power within tha

target bank, however to simplify the specification, a

limitacion of one hour in any period of 24 hours is placed on operation outside the

band. This ensures that tha resulting xenon distributions are not significantly

diffarent from those resulting from operation within the

target band., The in=tan-
taneous consequences of being outside the band

» Provided rod insertion limits are
observed, is not worse than a 10 percent increment in peaking factor for flux

: difference,in.the,range +14 :to =14 percent (+11 perceat to -11

percent iadicated)
increasing by *

1 percent for each 2 percent decrease in rated power. Th
while the deviatica exists the powar level is limited to 90 percent or 1
nending on the indicataed flux diffevence,

erefore,
cwer

—

gp)';for_any_reasog,'flux difference is not controlled within the =5 perceat bangd

for as long a period as one hour, then

xenon distributions may be significantly
changed and operation at 50 percent is

required to protect against potentially rore
Severe comsequences of soms accidents,

#8 discussed above, the essence of the procedure is to maintain the xenca distriyu-

tion in the core 2s close to the equilibriux full power condition as possible.
is accomplished by using the borom System to position the
to produce the required indicated flux difference.

This

control rods

For Condition II events the core 1s protacted from overpower and a minimum DNBR of

less than the safety limit DNBRs by an automatic pProtection system.
pliance with operatingfprocedures is '
assumed as a precondition for condition II transients

equipment malfunctions are separately assumed to lead
considerad,

Com-~
» howaver, operator error and

to the cause’ of the transients

Xmendmene No, 3.10-12

|




accident for an isolated fully inserted rod will be worse if the
residence time of the rod is long enough to cause significant non-uniform
fuel depletion. The 4 week period is sghort compared with the time
interval required to achieve a significant non-uniform fuel depletion.

The required drop time to dashpot entry is consistent with safety
analysis. ’

REFERENCE

1. FSAR Section 14.3

Amendment No. 3.10-16




FIGURE 3.10-2 ' | ’
HOT CHANNEL FACTOR NORMALIZED OPERATING ENVELOPE C
(For S.G. Tube Plugging Levels up to 25%)
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Figure 3,10-3
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. ' Figure 3.10-4
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3.11  MOVABLE IN-CORE INSTRUMENTATION

Aoplicabili

Applies to the operability of the movable detector instrumentation
system.

Objective

To specify functional requirements on the use of the in-core instrumentation
system, for the recalibration of the excore axial off-set detection system.

Specification

A. A minimum of 2 thimbles per quadrant and sufficient movable 1n£core
~ detectors shall be operable during re-calibration of the excore axial

off-set detection system.

B. Power shall be limited to 90Z of rated power
- _ if re-calibration requirements
for excore axial off-set detection system, ideantified in
Table 4.1-1, are not met. '

Basis

1)

The Movable In-core Instrumentation System has six drives, six detectors,
and SO thimbles in the core. Each detector can be routed to sixteen or mo:e .
thimbles. Consequently, the full system has a great deal more capability

than would be needed for the calibration of the ex-core detectors.

To calibrate the excore detectors system, it 1s only necessary that the
Movable In-core System be used to determine the gross power distribution
in the core as indicated by the power balance between the top and botton

halves of the core.

Amendzent !No.

3011‘1



&

References

3. Thenomnal 1iquid wolume of the reactor coolant systenm,

e =8 &8 at rated
operating condiuoncqand with 0% Steam Generatdr tube p ug‘ging
is 11,350 cubic feet. ‘ ' .

(1) PSAR Section 3.2
(2) Deleted
(3)  Deleted
(4) Deleted
(5) . PSAR Sections 3.2 .
(6) FSAR Table 4.1-9 '

Anendment Hoe
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