
p ~l ~,r,„r,.; Y F.ILE, C(ggj,
U. S. ATO.'>TC ENERGY CO"...".!SS'.0'.:

DOCKET NO. 50-720

s I liV ~ ILa ~ I ~ 4 g 6

Q NTAGARA HOllAl."; POl!ER CORPO!',ATION

~Nine Mile Point Nuclear Station Unit No. 1)
J

NOTICE OF ISSUANCE~~FACILITY OPERATING LICE!USE

Notice is hereby given that the U. S. Atomic Energy Commission (the

Corrni sion) has issued Facility Operating License No. DPR-63 to Niagara

Mohawk Power Corporation (the licensee) authorizing operation of the Nine

Mile Point Nuclear Station Unit'No. 1 at steady state reactor core power

levels not in'excess of l850 megawatts (thermal), in accordance with the

provision.. of the license and the Technical Specifications, The Nine Hile

Point Nuclear Station Unit No. 1 is a boiling light water reactor located

on the Nine Mile Point site on the southeast shore of Lake Ontario in

Oswego County, New York.

The Nine Mile Point Nuclear Station Unit No. 1 has been operated

since August 22, 1969, under Provisional Operating License No. DPR-17.

Facility Oper'ating License No. DPR-63 supersedes Provisional Operating

License No. DPR-17 in its entirety.

Notice of Proposed Issuance of Full-Term Operating License was

published in the FEDERAL REGISTER on December 5, 1972 (37 F.R. 25870) .

The full-term operating license was not issued previously, pending review

of the environmental considerations required by the September 9, 1971

revision of Appendix D to 10 CFR Part 50. The Regulatory staff has

completed its review and the Final Environmental Statement was issued

in January, 1974 (notice of which was published in the FEDERAL REGISTER

on January 25, 1974 (39 F.R. 3309).
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The application for the full-term operating license complies with the

standards and requirements of thp ~mic Energy Act of 1954, as amended

(the Act), and the Commission's rules and regulations. The Commission

has made appropriate findings as required by the Act and the Coamission's

'rules and regulations in 10 CFR Chapter I, which are set forth in the licen e.

The license is effective as of its date of issuance and shall expire
I

on April 11, 2005.

For further infor.".mtion concerning this action, sec (1) the licensee's

application for a full-term operating license notarized June 27, 1972,

accompanied by the licensee's Environmental Report, (2) Amendment Nos. 1, 2

and 3 to the application for the full-term operating license dated November 21,

1973, and Harch 14 and April 24, 1974 respectively, (3) applications for

amendments to license notarized September 26 and November 18, 1974,
I

(4)'he Commission's Draft Envir'onmental Statement dated June 3, 1973,.

(5) 'he Final Environmental Statement dated January 21, 1974, (6) Facility

Operating License No. DPR-63, complete with Technical Specifications

(Appendices A and B), (7) the related Safety Evaluation prepared by the

Di.rectorate of Licensing dated July 3, 1974, (8) the report of the

Advisory Committee on Reactor Safeguards dated September 10, 1974, and

(9) Supplement 1 to the Safety Evaluation prepared by the Directorate of
t

Licensing dated November 15; 1974, which are available for public inspection

at t'e Commission's Public Document Room at 1717 H Street, N. W.

Washington, D. C., and at the Oswego City Library at 120 East Second

Street, Oswego, New York.





A copy of items (5), (6),, (7), (8) and (9) may'be obtained upon request

nddressed to the U. g. Atomic Energy Commis ion, Vashington, 0. C. 20545,

Att ntion: Deputy Director for Reactor Pro)ecto, Directorate of Licensing—

Regulation.

Dated at Bethesda, Naryland, thi p6<hday of December, 1974.

FOR TllE ATONIC ENERGY CO.'NISSIO'.l

.gc .=
Geoz'ge Lhar, Chief
Operating Reactors Branch 83
Directorate of Licensing
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RADIOLOGICAL TECHNICAL SPECIFICATIONS

APPENDIX A

TO

FACILITY OPERATING LICENSE NO. DPR-63

FOR THE

NIAGARA MOHAWK POv!ER CORPORATION

NINE MILE POINT NUCLEAR STATION UNIT 1

DOCKET NO. 50-220
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FOREWORD

These revised specifications supersede in their

entirety the previous technical specificatfo'ns

and are issued as Appendix A to Full-Term Oper-

ating License DPR-63 issued to Niagara Mohawk

Power Corporation by the Atomic Energy Comission.

The Environmental Technical Specifications are

issued as Appendix B to License DPR-63.
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1.0 DEFINITIONS

1.1 Reactor 0 eratin Conditions

The various reactor operating conditions are defined below. Individual technical specifications
amplify these definitions when appropriate.

a. Shutdown Condition — Cold

( 1) The reactor mode switch is i» the shutdown position or refuel position.
(2) No core alterations leading to an addition of reactivity are being performed.
(3) Reactor coolant temperature is less than or equal to 212F.

b. Shutdown Condition — Hot

( 1) The reactor mode switch .is in the shutdown position. "*
(2) No core alterations leading to an addition of reactivity are being performed.
(3) Reactor coolant temperature is greater than 212F.

c. Refuel~in Condition

(1) The reactor mode switch is in the refuel position.
(2) The reactor coolant temperature is less than 212F.
(3) Fuel may be loaded or unloaded.
(4) No more than one operable control rod may be withdrawn.

d. Power 0 eratin Condition

(I) Reactor mode switch is in startup or run position.
(2) Reactor is critical or criticality is possible due to control rod withdrawal.

e. H~a or Haintenance Condition

( 1) No fuel is in the reactor.

The reactor mode switch may be placed in the startup position to perform the shutdown margin demonstration.
See Special Test Except.ion 3.7.1
The reactor mode switch may be placed in the i efuel position to perform reactor coolant system pressure
testing, control rod scram time testing and scram recovery opera'talons.





f. Peakin~ Factor

The ratio of tne fuel rod heat flux to the heat ffux of an a~erage rod $ n an
identical geometry bundle operating at the average core power.

g. To tal Peakin Factor

The Total Peaking Factor (TPF) is the highest product of radial, axial, and
local peaking factors simultaneously operative at any segment of fuel rod.

h. Critical Power

Tnat assembly power which causes some point in the assembly to experience
transition boiling.

Critical Power Rati~o CPR 'V

The ratio of critical power to-the bundle power at the reactor condition of
in te res t.

f<inimum Critical Power Ratio HCPP.

Tne minimum in-core critical power ratio.

j»





~))arable

A system, subsystem, train, component or device shall be operable when it is capable of performing its specified
functi o»(s). Implicit in this definition shall be the assumption that all necessary attendant instrumentation,
controls, normal and emergency electrical power sources, except as noted in 3.0, cooling or seal water,
lubrication or other auxiliary equipmcnt that are required for the system, subsystem, train~ component or device
to p«rform its function(s) are also capable of performing their related support function(s).

1.3 O~era~ti n

Operating means that a system or component is performing its required functions in its required manner.

1.4 Protective Instrumentation Lo ic Definitions

Instrument Channel

An instrument channel means an arrangement of a sensor and auxiliary equipment required to generate and
transmit to a trip system a single trip signal related to the plant parameter monitored by that
instrument channel.

A trip system means an arrangement of instrument channel trip signals and auxiliary equipment required
to initiate action to accomplish a protective trip function. A trip system may require one or more
instrument channel trip signals related to one or more plant parameters in order to initiate trip system
acti on. Initiation of protective action may require the tripping of a single trip system or the
coincident tripping of two trip systems.

1.5 S«nsor Check

A sensor check is a qualitative determination of acceptable opprability by observation of sensor behavior
during operation. This determinatin shall include, where possible, comparison of the sensor with other
independent sensors m«asuring the same variable.

1.6 Inst.rumcnt Channel Test

Instrument channel test means injection of a simulated signal into the channel to verify its proper response
including, where applicable, alarm and/or trip initiating action.
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1.7 Instrument Channel Calibration

Instrument channel calibration means adjustment of channel output such that it responds, with
acceptable range and accuracy, to known values of the parameter which the channel measures.
Calibration shall encompass the entire channel, including equipment actuation, alarm, or trip.

1.8 Na or Refuelin Outa e

For the purpose of designating frequency of testi ng and surveillance, a major refueling outage
shall mean a regularly scheduled refueling outage; however, where such outages occur within 8
months of the end of the previous refueling outage, the test or surveillance need not be per-
formed until the next regularly scheduled outage.

1. 9 ~OC
An operating cycle is that portion of Station operation between reactor startups following each
major refueling outage.

1.10 Test Intervals

The test intervals specified are only valid during periods of power operation and do not app y1

in the event of extended Station shutdown.

1.11 Pr imar Containment Inte rit
Primary containment integrity means that the drywell and absorption chamber are closed and all.
of the following conditions are satisfied:

a. All non-automatic primary containment isolation valves which are not required to be open
for plant operation are closed.

b. At least one door in the airlock is closed and sealed,

c. All automatic containment isolation valves are operable or are secured in the closed position.

d. All blind flanges and manways are closed.





1. 12 Reactor Bui 1 din In te r i t

Reactor Building Integrity means that the reactor building is closed and the fol lowing conditions are met:

a. At least one door at each access opening is closed.

b. The standby gas treatment system is operable.
I

c. All Reactor Building ventilation system automatic isolation valves are operable or aie secured in the
closed posi)ion.

1.13 Core Alteration

A core alteration is the addition, removal, relocation, or other manual movement of fuel or controls in the
reactor core. Control rod movement with the control rod drive hydraulic system is not considered to be a core
alteration.

1.14 Rated Flux

Rated flux is the neutron flux that corresponds to a steady-state power level of l850 thermal megawatts. The

use of the term 100 percent also refers to the 1850 thermal megawatt power level.

1.15 Surveillance

Surveillance means that process whereby systems and components which are essential to plant nuclear safety
during all modes of operation or which are necessary to prevent or mitigate the consequences of incidents are
checked, tested, calibrated and/or inspected, as warranted, to verify performance and availability at optimum
intervals.

Amendment No. XK 121
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1.16 Fire Suppression Water System

A Fire Suppression Water System shall consist of: a water supply systeni, fixed extinguishing systems of
both autunatic sprinklers and sprays, and manual fire fighting equipment consisting of standpipe risers
with hose connections and hose reels.

1.17 Fire Watch Patrol

At least each hour an area with inoperable Fire Protection Equipment shall be inspected for abnormal
conditions.

1.18 Reactor Coolant Leaka e

a. Identified Leaka e

( l) Leakage into closed systems, such as pump seal or valve packing leaks that are captured, f)ow
metered and conducted to a sump or. collecting tank, or

(2) Leakage into the primary containment atmosphere from sources that are both specifically
located and known not to be from a through-wall crack in the piping within the reactor coolant
pressure boundary.

b. Unidentified Leaka e

All other leakage of reactor coolant into the primary containment area.

Amendment No. 70
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1. 22 Process Control Pro ram PCP

1. 23

The process control program shall contain the current formula, sampling, analyses, tests, an d
determinations to be made to ensure that the processing and packaging of radioactive wastes, based on
demonstrated processing of actual or simulated wet or liquid wastes, will be accomplished'in such a way as
to assure compliance with 10 CFR Part 20, 10 CFR Part 61, 10 CFR Part 71, and Federal and State
regulations and other requi rejoents governing the transport and dispofal of radioactive waste.

1 . 24

Purge or purging is the controlled process of discharging air or gas from a confinement to maintain
temperature, pressure, humidity, concentration, or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement. The purge is completed when the oxygen
concentration exceeds 19.5 percent.

Site Boundar

1.25

1. 26

1.27

The site boundary shall-be that line around the Nine Hi.le Point Nuclear Station beyond which the land is
neither owned, leased, nor otherwise controlled by Niagara Hohawk Power Corporation or the New York Power
Authority.

Solidification

Solidification shall be the conversion of wet or liquid waste into a form that meets shipping and buria'I
ground requirements.

Source Check

A source check shall be the qualitative assessment of channel response when the channel sensor is exposed
to a source of increased radioactivity.

Unrestricted Area

The unrestricted area shall be any area at or beyond the site boundary access that is not controlled by
Niagara Hohawk Power Corporation or the New York Power Authority for purposes of protection of individuals
from exposure to radiation and radioactive materials, or any area within the site boundary used for
residential quarters or for industrial, commercial, institutional, and/or recreational purposes. That
area outside the restricted area (10 CFR 20.3(a)( 14)) but within the site boundary will be controlled by
the owner as required.

Amendment No. 66
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1.28 .tilation Exhaust Treatment S stem

A ventilation exhaust treatment system is any system designed and installed to reduce gaseous
radioiodine or radioactive material in particulate form in effluents by passing ventilation or vent
exhaust gases through charcoal adsorbers and/or HEPA filters for the purpose of removing iodines or
particulates from the gaseous exhaust stream prior to the release to the environment. Such a system
is not considered to have any effect on noble gas effluents. Engineered Safety Feature (ESF)
atmospheric cleanup systems are not considered to be ventilation exhaust treatment system components.

1.29 ~Ventin

Venting is the controlled process of discharging air or gas from a confinement to maintain
temperature, pressure, humidity, concentration, or other operating condition, in such a manner that
replacement air or gas is not provided or required during venting. Vent, used in system names, does
not imply a venting process.

1.30 Reactor Coolant Leaka e

a. Identified Leaka e

b.

(1) Leakage into closed systems, such as pump seal or valve packing leaks that are captured,
flow metered and conducted to a sump or collecting tank, or

(2) Leakage into the primary containment atmosphere from sources that are both specifically
located and known not to be from a through-wall crack in the piping within the reactor
coolant pressure boundary.

Unidentified Leaka e

All Iother leakage of reactor coolant into the primary containment area.

1.31 Core 0 eratin Limits Re ort

The CORE OPERATING LIMITS REPORT is the unit-specific document that provides core operating limits for
the current operating reload cycle. These cycle-specific core operating limits shall be determined
for each reload cycle in accordance with Specification 6.9.1f. Plant operation within these operating
limits is addressed in individual specifications.

Amendment iio. P(. ~(R~ne), tpe 4c
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SAFETY l.lflIT l.ll<lTftiG SAFETY SYSTEH SETTING

2.1.I FUEL CthpptnG lprEORITY

A licabilit :

Applies to the fnterrelated. variables
a:sociatcd with fuel thermal behavior.

~Qb ecttva:

To establish limits on the fmportant
therma 1-hydraul i c vari ables to assure
thc inteqrfty of the fuel cladding.

~il ii ii
a. i!hen thc reactor prcssure fs greater

than 800 psia and th~ co"e flov< is
greater than 10X=, the existcncc of a
tlinimum Critical Power Aatfo (llCPA)
less than the Safety Limit Critical

Power Ratio (SLCPR) (Reference 12) shall
constitute violation ~.f the fuel cl.~ddii
integrity safety limit.

b. liken the rcac tor pressure is les s than
or equal to 000 ps ia or core f1 o~t is
less than 10~ oi rated, thc core power
shall not exceed 25X of rated thermal
power.

'Z,1.2 FEJEL CLADOlliG fllTKGRITY

h~l! titi
Applies to trip settings on automatfc
pr'otcc tive devices related to varfablcs
on which the fuel loading safety )fafts
have been placed.

Qbjectlve:

To provide automatic correctfve actfon
to prevent exceeding the fuc) claddfng
safety limi ts.

~S ccification:

~Fuel cladding limiting safety system
settings shall be as follows:

a. The flow biased APRH scram trip
settings shall be less than or cqua1
5o that shown fn Figure 2.1.1-

b. The lBii scram trip setting shall not
exceed 12$ of rated neutron flux.

c. The reactor high pressure scram
trip setting shall be c 1000 psfg.

Amendment No. Q. 41





SAFETY LIMIT LIMITING SAFETY SYSTEM SETT ING

c. The neutron flux shall not exceed its
scram setting for longer than 1.5 seconds
as indicated by the process computer.
When the process computer is out of
service, a safety limit violation shall be
assumed if the neutron flux exceeds the
scram setting and control rod scram does
not occur.

To ensure that the Safety Limit
established in Specifications 2. 1. la and
2.1.1b is not exceeded, each required
scram shall be initiated by its expected
scram signal. The Safety Limit shall be
assumed to be exceeded when scram is
accomplished by a means other than the
expected scram signal.

d. The reactor water low level scram trip
setting shall be no lower than -12 inches
(53 inches indicator scale) relative to
the minimum normal water ievel (3D2'9").

e. The reactor water low-low level setting
for core spray initiation shall be no less
than -5 feet (5 inches indicator scale)
relative to the minimum normal water level
(Elevation 302'9").

f. ~ The flow biased APRH rod block trip
settings shall be less than or equal to
that shown in Figure 2.1.1.

d. Whenever the reactor is in the shutdown
condition with irradiated fuel in the
reactor vessel, the water level shall not
be more than 6 feet, 3 inches (-10 inches
indicator scale) below minimum normal
water level (Elevation 302'9") except as
specifed in "e" below.

e. For the purpose of performing major
maintenance (not to exceed 12 weeks in
duration) on the reactor vessel; the
reactor water level may be lowered

9'elowthe minimum normal water leve)
(Elevation 302'9"). Whenever the reactor

.water level is to be lowered below the
low-low-low level setpoint redundant
instrumentation will be provided to
rmnitor the reactor water level.

B4040h032i 840jiQD
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SAFETY LIMIT

Written procedures will be developed and
followed whenever the reactor water level is
lowered below the low-low level set point.

) (5 feet below minimum normal water level)
The procedures will define the valves that will
be used to lower the vessel water level. All
other valves that'ave the potential of'owering
the vessel water level will be identified by
valve number in the procedures and .these
valves will be red tagged to preclude their
operation during the major maintenance with
the water level below the low-low level set point.

In addition to the Facility Staff requirements
given in Specification 6.2.2.b, there shall be
another control room operator present in the
control room with no other duties than to
monitor the reactor vessel water level.

* ~ ..~ aswoenmienl I'Iv
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SASES fOR 2.1.2 FUEL CLADDItIG - LS

scram, for varfous reactor isolation fncfden<s. IIowever, rapid 5solat5on.at lower power )evels
generally results fn hfgh prcssure scram preccdfng other scrams because the transients are
slower and those trips assoc}ated with the turbine generator are bypassed.

The operator wiU set the trip setting at 1000 psfg or lower. Ilowever, the actua) set point
'can'be as much as l5.8 psi above the 1000 psig indicated set point due to the deviations dfs-
cussed above.

A reactor water low level scram trip setting -12 inches (53 inches fndfcator scale) relatfve to the
minimum normal water level (Elevation 302'") will assure tl>at power production will be termfnated
with adequate coolant remaining fn the. core. The analysis of the feedwater pump loss fn the Tech-
nical Supplement to Petition to increase Power leva), dated April 1970, has demonstrated that
approximately 9 feet of water remains above the core following the low level scram.

The operator wi ll set the low level trip setting no lower than -12 }noches relative to the lowest
normal operating level. Ilo»ever, the actual set po}nt can be aa much as 2.6 inches lower due to
the deviations discussed above.

h reactor water low-low level signal -S feet (5 inches indfcator scale) relative to the minimum
normal water level {Elevat}on 302'") w}11 assure that core cool}ng w}ll cont}nuc even if level
is dropping. Core spray cooling will adequately cool tl>e core, as discussed fn LCD 3.l.4.

The operator will set the low-low level core spray in}tiation point at no less than'5 feet (5
inches indfcator scale) relative to the minimum normal water level {Flevat}on 302'"). Ilowevcr,
the actual set point can be as much as 2.6 inches lower due to the devfations discussed above.

Reactor power level may be varied by moving control rods or by varying the rec}rculat}on flow
rate. 'I'he APBH system provides a control rod block to prevent rod withdrawal beyond a given
point. at constant recirculation flow rate, and thus to protect against the condftfon of a HCPR

less thanthe SLCPN'his rod block trip setting, »hich is automatically var}ed with recirculation
flow rate; prevents an increase in the reactor power level to excessive values due to control
rod withdrawal. The f llaw variable trip setting provides substantial margin from fue) damage,
assuming a steady-state operation at the trip setting, over the entire recirculation flow
range. The margin to the safety limit increases as the flow decreases for the specified trip

<setting versus flow relat}onship; therefore, thr worst case I<CPA which could occur during
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BASES FOR 2.1.2 FUEL CLADDING — LS3

g-h.

steady-state operation is at 110'L of rated thermal power because of the APRH 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 APRH scram trip setting, the APRM rod block trip
setting is adjusted downward if the maximum total peaking factor exceeds the design peaking factor, thus,
preserving the APRH rod block safety margin.

The low pressure isolation of the main steam lines at 850 psig was provided to give protection against fast
reactor depressurization and the resulting rapid cooldown of the vessel. Advantage was taken of the scram
feature which occurs when the main steam line isolation valves are closed, to provide for reactor shutdown
so that high power operation at low reactor pressure does not occur, thus providing 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 position where protection of the fuel cladding integrity safety
limit is provided by the IRH high neutron flux scram. Thus, the combination of main steam line isolation
on reactor low pressure and isolation valve closure scram assures the availability of neutron flux scram
protection over the entire range of applicability of the fuel cladding integrity safety limit. In
addition, the isolation valve closure scram anticipates the pressure and flux transients which occur during
normal or inadvertent isolation valve closure. Nith the scrams set at~lOX valve closure, there is no
increase in neutron flux and peak pressure in the vessel dome is limited to 1141 psig. (8, 9, 10).

The operator will set the pressure trip at greater than or equal to 850 psig and the isolation valve s«m
position scram setting at less than or equal to lOX of valve stem position from full open. However, the
actual pressure set point can be as much as 15.8 psi lower than the indicated 850 psig and the valve
position set point can be as much as 2.5'L of stem position greater. These allowable deviations are due to
instrument error, operator setting error and drift with time.

In addition to the above mentioned LS3, other reactor protection system devices (LCO 3.6.2) serve as a
secondary backup to the LS3 chosen. These are as follows:

High fission product activity rele'ased from the core is sensed in the main steam lines by the high
radiation main steam line monitors. These monitors provide a backup scram signal and also close the main
steam line isolation valves.

Amendment No. 5, 92
Nn e~ 1'hei
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BASES FOR 2.1,2 FUEl CLADDING - LS

The scram dump. volume high level scram trip assures that scram capability %11 not be impaired .

because of insufficient scram dump volume to'accommodate the water discharged from the control
rod drive hydraulic system as a result of a reactor scram (Section X-C.2.10).*

The generator load rejection scram is provided to anticipate the rapid increase in pressure
and n'eutron flux resulting from fast closure of the turbine control valves due to the worst
case transient of a load rejection and subsequent failure of the bypass. In fact, analysis(9~>0)
shows that heat fIux does not increase from its initial value~pt all because of the fast action
of the load rejection scram; thus, no significant change in MCPR occurs.

The turbine stop valve closure scram is provided for the same reasons as discussed in i above.
With a scram setting of ~ 10K valve closure, the resultant transients are nearly the same as
for those described in i above; and, thus, adequate margin exists.

*FS R

19





REFERENCES FOR BASES 2.1.1 AND 2.1.2 FUEL CLADDING

G

(1) General Electric BWR Thermal Analysis Basis (GETAB) Data, Correlation and Design Application, NEDO-10958 and

NEDE-10958.

(2) Linford, R. B., "Analytical Hethods of Plant Transient Evaluations for the General Electric Boiling Hater
Reactor," NED0-10801, February 1973.

(3) FSAR, Volume II, Appendix E.

(4) FSAR, Second Supplement.

(5) FSAR, Volume II, Appendix ED

(6) FSAR, Second
Supplement.'7)

Letters, Peter A. Horris, Director of Reactor Licensing, USAEC, to John E. Logan, Vice-President, Jersey
Central Power and Light Company, dated November 22, 1967 and January 9, 1968.

(8) Technical Supplement to Petition to Increase Power Level, dated April 1970.

(9) Letter, T. J. Brosnan, Niagara Hohawk Power Corporation, to Peter A. Horris, Division of Reactor Licensing,
USAEC, dated February 28, 1972.

(10) Letter, Philip D. Raymond, Niagara Hohawk Power Corporation, to A. Giambusso, USAEC, dated October 15, 1973.

(11) Nine Nile Point Nuclear Power Station Unit 1 Load Line Limit Analysis, NEDO 24012, Hay, 1977.

(12) Licensing Topical Report "General Electric Standard Application for Reactor Fuel," NEDE-24011-P-A, latest
approved revision.

(13) Nine Hile Point Nuclear Power Station Unit 1, Extended Load Line Limit Analysis, License Amendment
Submittal(Cycle 6), NED0-24185, April 1979.

(14) General Electric SIL 299 "High Drywell Temperature Effect on Reactor Vessel Water Level Instrumentation."

(15) Letter (and attachments) from C. Thomas (NRC) to J. Charnley (GE) dated Hay 28, 1985, "Acceptance for
Referencing of Licensing Topical Report NEDE-24011-P-B, Amendment 10."

Amendment Nos. pf, p7, 109

AUG ~ 1 1989

20





SAFETY LIMIT

2.2.1 REACTOR COOLANT SYSTEM

LIMITINGSAFETY SYSTEM SETTING

2.2.2 REACTOR COOLANT SYSTEM

A 1 icabil it:
Applies to the limit on reactor coolant
system pressure.

a. The settings on the safety valves of
the pressure vessel shall be as shown .

below. The allowable fnftfal set point
error on each setting will be + 1 oer-
cent.

~Cb'ective:

To define those values of process vari-
ables which shall assure the integrity
of the reactor coolant system to prevent
an uncontrolled release of radioactivity.

S ecification.

Set Point
~Ps)

1218
1227
1236
1245
1np q

h(U«iuL;l o I

~S»t V I

3
3
3

~; ~le? J»ui 4 ~ I@1 l ~ ~ ~ ~ '»'» ~ ~

psig at any tirade with fuel in the ves-
sel. b. The reactor high-pressure scram trip

setting shall be < 1080 psf9.

c. The flow biased APiN scram trip settings
shall be as shown fn Bgure 2.1.1.





BASES FOR 2.2.1 REACTOR COOLANT SYSTEM SAFETY LIMIT

The pressure safety limit of 1375 psig was derived from the design pressures and applicable codes for th
reactor pressure vessel and the reactor coolant system piping. (ASME Boiler and Pressure Vessel Code Sec-
tion I applies to the reactor pressure vessel and ASA Piping Code, Section B31.1 applies to the coolant
system piping.) The ASME Code permits pressure transients up to 10 percent over design pressure (110': x
1250 =. 1375 psig) and the ASA Code permits pressure transients up to 15 percent over the design pre-sur
(115K x 1200 = 1380 psig).

Data presented in Volume IV, Section I-B* includes the design analyses which were performed to demonstrate
that the reactor pressure vessel would meet the applicable code requirements. As a part of these analyses,
both design and non-design events (Tables 7 and 8) were postulated to eva1uate their strain effect to tne
vessel. Among the non-design events, a postulated over-pressure of 3750 psig was expected to result in
vessel destruction. Comparable data concerning the piping system is not available, however, ASA Code
(B31.1) indicates a margin of safety factor, code allowable (10,800 psi at 600F) vs. yield strength
{75,000 psi), of 6.8 for the process piping system while the margin of safety factor (15,000 psi vs.
60,000 psi) for the high pressure feedwater system is 4. Additional data in Supplement 2, Table IV-1*
indicates a calculated feedwater valve burst pressure of 13,000 psi based upon a yield strength of 36,000
psi ~

Based upon the available data and for safety valve sizing calculations, 1375 psig was selected as a safety
limit for the reactor coolant system. The maximum pressure of the critical hydro test of the unfueled
system was selected as 1800 psig, while the norma'l system operating pressure will be 1030 psig.

*FSAR





BASES FOR 2.2.2 REACTOR COOLANT SYSTEM - LS

a. The range of set points for a safety valve acutation is selected in accordance with code requirements.
A safety valve capability study presented in the Technical Supplement to Petition to Increase Power
L 1 th stated LS values has demonstrated the maximum pressures occurring at the bottom of the
reactor vessel and the bottom of the recirculation piping are 1303 psig and 1315 psig, esp y,ecti vel
some 72 psig below the 1375 psig safety limit. This analysis has assumed the highly improbable event
of reactor isolation occurring without scram, in spite of separate and redundant scram signals such
that the power output reached 167 percent. of rated (1850 Mwt).

In addition to the safety valves, the solenoid-actuated relief valves are used to prevent safety valve lift
during rapid reactor isolation at power coupled with failure of the bypass system. Any five of these valves
opening at 1090 psig to 1100 psig will keep the maximum vessel pressure below the lowest safety valve set-
ting, as demonstrated in Appendix E-I.3.11 (p. E-35).* (The Technical Supplement to Petition to Increase
Power Level, and letter from T. J. Brosnan, Niagara Mohawk Power Corporation, to Peter A. Morris, Division
of Reactor Licensing, USAEC, dated February 28, 1972.) Subsequently, six valves were provided due to the
bl d t following a small 'line break. The capacity of a solenoid-actuated relief valve is

fet valves andabout the same as a safety valve. Therefore, even without scram any combination of 16 sa e y
solenoid-actuated valves will limit the pressure below the safety limit following the worst isolation situ-
ation.

b Th t high pressure scram setting is relied upon to terminate rapped pressure transients is if othere reac or
scrams, which would normally occur first, fail to function. As demonstrated in Appenndix E-I of the
FSAR and the Technical Supplement to Petition to Increase Power Level, Page II-12, the reactor high
pressure scram is a backup to the neutron flux scram, generator load rejection scram, and main steam
iso a i n-1 t o -valve closure scram for various reactor isolation incidents. However, rapid isolation at
lower power, levels generally results in high pressure scram preceding other scrams becau e hs t e tran-
sients are slower and those trips associated with the turbine-generator are bypasse .

The operator will set the trip setting at 1080 psig or lower. However, the actual set point can be as
much as 15.8 psi above the 1080 psig indicated set point due to the deviations discussed above.

*FSAR





BASES FOR 2.2.2 REACTOR COOLANT SYSTEM - LS

c. As shown in Appendix E-I.3.8 and 3.11,* rapid Station transients due to iso1ation va1ve or turbine
trtp'valveclosures result in coincident high-flux and high-pressure transients. Therefore, the APRN trip,

although primarily intended for core protection, also serves as backup protection for pressure tran-
sients.

Although the operator wi11 set the scram setting at less than or equal to that shown in Figure 2.1.1
the actual neutron flux setting can be as much as 2,7 percent of rated neutron flux above the
line. This includes the errors discussed above. The flow bias could vary as much as one percent of

ri.rated recirculation flow above or below the indicated point.

In addition to the above-mentioned LS , other reactor protection system devices (LCO 3.6.2) serve as sec- .

ondary backup to the LS3 chosen. These are as follows:

The primary con asnment t high-pressure scram serves as backup to.high reactor pressure scram in the
event of lifting of the safety valves. As discussed in Vol. I,, VIII, 2.0.c (p. VIII-9) a p

* a ressure in
excess of 3.5 psig due to steam leakage or blowdown to the drywell vill trip a scram we11 before the
core is uncovered.

A low condenser vacuum situation will result in loss of th'e main reactor heat -si~k, causing an increase
in reactor pressure. The scram feature provided, therefore, anticipates the reactor high-pressure.
scram. A loss of main condenser vacuum in analyzed in Appendix E-I.3.17.*

The scram dump vo ume g - eve chi h-1 vel scram trip assures that scram capability will not be impaired because
-rod;driveof insufficient scram dump volume to accommodate the water discharge from the control-ro - r hy-

draulic system as a result of a reactor scram (Section E-C.2.10).*

In t e even o m n-I th t of main-steam-line isolation valve closure, reacto~ pressure will increase. A reactor
scram is, therefore, provided on main-steam-line isolation valve position and anticipates the g

. actor 'pressure scram trip.

*FSAR
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3.0 LIHITING CONDITIONS FOR OPERATION

3.0.1 OPERABILITY RE IREHENTS

Hhen a system, subsystem, train, component or device is determined to be inoperable solely because its
emergency power source is inoperable, or solely because its normal power source is inoperable, it may be
considered operable for the purpose of satisfying the requirements of its applicable Limiting Condition
for Operation, provided: (1) its corresponding normal or emergency power source is operable; and (2) all
of its redundant system(s), subsystem(s), train(s), component(s) and device(s) are operable, or likewise
satisfy the requirements of this specification. Unless both conditions (1) and (2) are satisfied, the
unit shall be placed in a condition stated in the individual specification.

In the event a Limiting Condition for Operation and/or associated surveillance requirements cannot be
satisfied because of circumstances in excess of those addressed in the specification, the unit shall be
placed in a condition consistent with the individual specification unless corrective measures are
completed that permit operation under the permissible survei lian'ce requirements for the specifi'ed time
interval as measured from initial discovery or until the reactor is placed in an operational condition in
which the specification is not applicable.

4.0 SURVEILLANCE RE UIREHENTS

4.0.1 SURVEILLANCE INTERVALS

Each Survei llance Requirement shall be performed within the specified surveillance interval with a maximum

allowable extension not to exceed 25 percent of the specified surveillance interval.

BASES

Specification 4.0.1 establishes the limit for which the specified time interval for Surveillance
Requirements may be extended. It permits an allowable extension of the normal surveillance interval to
facilitate surveillance scheduling and consideration of plant operating conditions that may not be

suitable for conducting the surveillance; e.g., transient conditions or other ongoing surveillance or
maintenance activities. It also provides flexibility to accommodate the length of a fuel cycle for
survei llances that are performed at each refueling outage and are specified with a 24 month surveillance
interval. It is not intended that this provision be used repeatedly as a convenience to extend
surveillance intervals beyond that specified for survei llances that are not performed during refueling
outages. The limitation of Specification 4.0.1 is based on engineering judgement and the recognition that
the most probable result of any particular surveillance being performed is the verification of conformance
with the Surveillance Requirements. This provision is sufficient to ensure that the reliability ensured
through surveillance activities is not significantly degraded beyond that obtained from the specified
surveillance interval.

Amendment No. KKXX 121
1
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3.1.0 FUEL CLADDING

A) GENERAL APPLICABILITY

Applies to the power level regulation, control rod system, liquid poison system, emergency cooling
system, and core spray system. LCO's for the minimum allo~able circuits corresponding to the LS3
settings are included in the Reactor Protection System LCO (3.6.2).

8) GENERAL OBJECTIVE
iP

LIHITING CONDITIONS FOR OPERATION — To define the lowest functional capability or performance level of
the systems and associated components which will assure the integrity of the fuel cladding as a
barrier against the release of radioactivity.

SURVEILLANCE REQUIREHENTS — To define the tests or inspections required to assure the functional
capability or performance level of the required systems or components.

25a
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LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREMENT

3.1.1 CONTROL ROD SYSTEM 4.1.1 CONTROL ROD SYSTEM

Applies to the operational status of the
control rod system.

~0b'ective:

To assure the capability of the control
rod system to control core reactivity.

A~li bill
Applies to the periodic testing requirements
for the control rod system.

~0b ective:

To specify the tests or inspections required
to assure the capability of the control rod
system to control core reactivity.

~Rifi ti

a. Reactivity Limitations

(1) Reactivity margin - core loading

The core loading shall be limited
to that which can be made subcri-
tical in the most reactive con-
dition during the operating cycle
with the strongest control rod in
its full-out position and all
other operable rods fully inserted.

~Sifts

The control rod system surveillance shall
be performed as indicated below.

a. Reactivity Limitations

(1) Reactivity margin - core loading

Sufficient control rods shall be
withdrawn following a refueling
outage when core alterations were
performed to demonstrate with a
margin of 0.25 percent hk that
the core can be made subcritical
at any time in the subsequent
fuel cycle with the strongest op-
erable control rod fully withdrawn
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I.IVITIXGCONDITION FOR OPERATIO.'i SUXilEIILAla'CE REDUIRD)li'.NT

(2) Reactivity margin - stuck control rods

Control rods i"hich cannot bc moved i'itli control
rod drive prcssure sliall bc considered inopcrablc.
I»opcrablc control rods sliall bc v;ilve<l ciit of
scrvi cc, in such posi tions tliat Spec if i cat ioi)
5. l. l a(1) is .mot. In no c:is shall th iiinnber
of no:i-fiilly inserted ro.ls v:ilvcd oiit of svrvicc
bc ~ r uter tha:i sir durin. poi"er oper:itio:i. IE
tliis spccificatloii ls not n:et, tlic re'icto" 'li:ill
bc p1:iced iii tlic cold sl!iitdOH« coi!di llo)i. I f 0

p:irti;illyor 1«lly»itl.ilr:)»'n col'.tl'01 roll drive
c'nnot be moved wit)) d).ivc or scr:.. press«:e
tlic ) 0 'cto'" sli)111 be l)i'oii:;!it to a,'I",1)tdo»'n
co: dit:on»'itliin -lb lioiirs iinlcss invcstig;ition
ilcnionstr;itcs t hat tlie ca«so of t)ic fa i 1 iire is
not d«0 to .". failed control rod drive incc)ianism
col let liousi»g.

b. Control Rod Wi thdraiia 1

(1) The control rod shall bc. coupled to its drive or
completely inscrtcd and valved out o" scrvicc
1)!)cn re:noving a control rod drive for
inspection, ti)is requirement docs not
apply as long as thc

and all otlicr opcrablc rods fully
i:)- crtcd.

(2) Reactivity margin - stuck control xqds

»i.cl».n) ..i d...n.).,<. li.is not b c
'l'lic sii:vcillaiicc nccd not bc

~ Iioiii's l 1: t lie i)i)i'ibel of iii
)..)Ils lia'ee)i roil))ced to les

conipl etcd )41 thhi
pe)i)i b 1 c

tlian t:io «nd
if it li;is been dci:onstratcd that coil lol
) oil d:lvc ni chan).sin collct ho))s)ng f;)xlure
is )10" tlic 0 )use 0'f an i)n)rovablc cont rol rod.

b. Control Rod I/i'.hdrai:al

(1) Tlii coiif)ling integrity shall bc
verified for cacli 4'itl)draicn control
rod by e) tlicr:

Lach partially or fully i"ithdrawn control
rod sliall bo cxcrcised at least once each
»cc!'. I'his test s!)all bc I:erfor:ncd at
lc:ist oiicc pcr 21 liours in thc event poi:cr
OI>c)'ati)on is co:)ti)n)inn Mith t»'0 or i:orc
')oper:il) 1 0 co)i tl'0 1 toils ol iii tlio even t I 0:ccr
oper:itin« is coiitiiniing wit!i oiio fully or
p;irti;illy»'ill)d)a)'n rod which ciiiiiot bc
)n')vei, 0):ii for i.l..cli control rod drive'li ru 1 col 0u t .

(a) Observing thc drive docs not
go to i:hc overtravol posi.tion,
0).

Amendment 'lo. 8 L 7





LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREYENT

reactor is in a shutdown or
refueling condition.

(2) The control rod drive housing
support system shall be in place
during power operation and when
the reactor coolant system is
pressurized above atmospheric
pressure with fuel in the reac-
tor vessel, unless all control
rods are fully inserted and
Specification 3.1.1a(1) is met.

(3)(a) Control rod withdrawal sequences
shall be established so that max-
imum reactivity that could be add-
ed by dropout of any increment
of any one control blade would
not make the core more than 0.013
del ta k super cri tical.

(b) A discernible response of
the nuclear instrumentation.

{2) The control rod drive housing sup-
port system shall be inspected after
reassembly.

(3){a) To consider the rod worth minimizer
operable, the following steps mus
be performed:

(i) The control rod ~;ithd. awal s-
quence for the rod worth mini-
mizer computer shall be verified
as correct.

(ii) The rod worth minimizer conputer
on-line diagnostic test shall t':
successfully completed.

(iii) Proper annunciation of the select
error of at least one ouL-of-
sequence control rod in each .u!'.y
inserted group shall be v rifi-..;:





LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

(iv) The rod block function of the rod worth
minimizer shall be verified by
attempting to withdraw an
out-of-sequence control rod beyond the
block point.

(b) Hhenever the reactor is in the startup or
run mode below 20'L rated thermal power, no

control rods shall be moved unless the rod
worth minimizer is operable, except as noted
in 4.l.l.b(3)(a)(iv), or a second
independent operator or engineer verifies
that the operator at the reactor console is
following the control rod program. The
second operator may be used as a substitute
for an inoperable rod worth minimizer during
a startup only if the rod worth minimizer
fails after withdrawal of at least twelve
control rods.

(b) If the rod worth minimizer is inoperable
while the reactor is in the startup or run
mode below 20K rated thermal power and a

second independent operator or engineer is
being used he shall verify that all rod
positions are correct prior to commencing
wi„thdrawal of each rod group.

If the rod worth minimizer fails prior to
the complete withdrawal of the first twelve
rods, then the withdrawn rods shall be
inserted in the reverse order in which they
were withdrawn. A second independent
operator or engineer shall verify that the
operator at the reactor controls is
following the control rod program in reverse
Ol del .

(4) Control rods shall not be withdrawn for approach
to criticality unless at least three source range
channels have an observed count rate equal to-or
greater than three counts per second.

Amendment No, W 103 29





LIMITINGCONDITION FOR OPERATION SURVEILLANCE RE IREMENT

( b) Whenever the reactor is in the
startup or run mode below 20K
rated thermal power, no control
.rods shall be moved unless the
rod worth minimizer is operable,
except as noted in 4.l.l.b(3){a)(iv).
or a second independent operator or
engineer ver Aes that the opera-
tor at the reactor console is
following the control rod program.
The second operator may be used
as a substitute for an inoper-
able rod worth minimizer during
a startup only if the rod worth
minimizer fails after withdrawal

.of at least twelve control rods.

i (4) Control rods shall not be with-
drawn for'approach to criNca-
lity unless at least three source
range channels have an observed
count rate equal to or greater
than three counts per second.

(iv) The rod block'function of the
rod worth minimizer shall be
verified by attempting to with-
draw an out-of-sequence control
rod beyond tht. block point.

(b) If the rod worth minimizer is inoper-
able while the reactor is in the

, startup or run mode below 2(5 rated
'hermal power and a second indepen-

dent operator or engineer is being
used he shall verify that all rod
positions are correct prior to com-
mencing withdrawal of each rod group.





LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

(3) Control rods with longer scram
insertion time will be per-
mitted provided that no other
control rod in a nine-rod
square array around this rod
has a:

{a) Scram insertion time
greater than the maxi-
mum allowed,

(b) Malfunctioned accumulator~

(c) Valved out of service in
a non-fully. inserted posi-
tion-

(3) Following any outage not initiated
by a reactor scram, eight rods shall
be scram tested wi th reactor pres-
sure above 800 psig. The same cri-
teria of 4.l.l.c(2) shall apply.

d. Control Rod Accumulators d. Control Rod Accumulators

At all reactor operating pressures,
a rod accumulator may be out of
service provided that no other con-
trol rod in a nine-rod square array
around this rod has a:

{1) Malfunctioned accumulator,

(2) Valved out of ser vice in a
non-fully inserted position,

{3) Scram insertion greater than
maximum permissible insertion
time.

Once a shift check the status of the
accumulator pressure and level alarms
in the control room.





LIMITING CONDITION FOR OPERATION
SURVEILLANCE REQUIREMENT

If a control rod with a malfunctioned
accumulator is inserted "full-in" and valved
out of service, it shall not be considered to
have a malfunctioned accumulator.

Scram Discharge Volume

Hith one scram discharge volume vent valve
and/or one scram discharge volume drain valve
inoperable and open, restore the inoperable
valve(s) to OPERABLE status within 24 hours.

Hith any scram discharge volume vent valve(s)
and/or any scram discharge volume drain
valve(s) otherwise inoperable, restore at
least one vent and one drain valve to
OPERABLE status within 8 hours.

e. Scram Discharge Volume (SDV)

Scram Discharge Volume Vent and Drain Valves
shall be demonstrated OPERABLE during Power
Operations by:

l. At least once per month verifying each
valve to be open;*

2. At least once per quarter cycling each
18 valve through at least one complete cycle

of full travel; and

The Scram Discharge Volume Drain and Vent
valves shall be demonstrated OPERABLE at
least once per Operating Cycle by verifying
that:

Valves close within 10 seconds after
receipt of a signal for control rods to
scram;

2. Valves open when the scram signal is
reset;

3. Level instrumentation response proves
that no blockage in the system exists.

These valves may be closed intermittently for
testing under administrative controls.

Amendment 118
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

If specification 3.1.l.a through e, above,
are not met, the reactor shall be placed in
the hot shutdown condition within ten hours
except as noted in 3.l.l.a(2).

[ g. Reactivity Aooiaalies

The difference between an observed and
predicted control rod inventory shall not
exceed the equivalent of one percent in
reactivity. If this limit is exceeded, the
reactor shall be brought to the cold,
shutdown condition by normal orderly shutdown
procedure. Operation shall not be permitted
until the cause has been evaluated and the
appropriate corrective action has been
completed.

g. Reactivity Anomalies

The observed control rod inventory shall be
compared with a normalized computed
pre'diction of'he control rod inventory
during startup, following refueling or major
core a)teration.
These comparisons will be used as base data
for reactivity monitoring during subsequent
power operation throughout the fuel cycle.
At specific power operating conditions, the
actual control rod configuration will be
compared with the expected configuration based
upon appropriately corrected past data. This
comparison will be made every equivalent full
power month.

Amendment No. 118
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BASES FOR 3.1.1 ANO 4.1,1 CONTROL ROO SYSTEM

a. Reactivity Limitations

(1) Reactivity margin - core loading

The core reactivity limitation is a restriction to be applied to the design of new fuel which may
be loaded in the core or into a particular refueling pattern. Satisfaction of the limitation can
only be demonstrated at the time of loading or reloading and must be such that it will apply to the
entire subsequent fuel cycle. It is sufficient that the core in its maximum reactivity condition
be subcritical with the control rod of highest worth fully withdrawn and all other rods fully in-
serted. In order to implement this requirement, it will be required that the amount of shutdown
margin will be at least R + 0.25 percent ak in the cold, xenon-free condition. In this generalized
expression the value of R is the difference between the calculated value of core reactivity anytime
later in the cycle where it may be greater than at the beginning. R must be a positive quantity or
zero. A core which contains temporary control curtains or other burnable neutron absorbers may have
a reactivity characteristic which increases with core lifetime, goes through a maximum, and then
decreases thereafter.

The 0.25 percent hk in the expression R + 0.25 percent hk is provided as -a finite, demonstrable,
subcriticality margin. For the first fuel cycle, core reactivity is calculated never to be greater
than the beginning-of-life value; hence R 0. The new value of R must be determined for each fuel
cycle.

(2) Reactivity margin - stuck control rods

The specified limits provide sufficient scram capability to accommodate failure to scram of any one
operable rod. This failure is in addition to any inoperable rods that exist in the core, provided
Chat those inoperable rods met the core reactivity Specification 3.1.1 a(1).

Control rods which cannot be moved with control rod drive pressure are indicative of an abnormal
operating condition on the affected rods and are, therefore, considered to be inoperable. Inoper-
able rods are valved out of service to fix their position in the core and assure predictable be-
havior. If the rod is fully inserted and then valved out of service, it is in a safe position of
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BASES FOR 3.1:1 AND 4.1.1 CONTROL ROD SYSTEM

ded to revent control rod ejection accidents. its'design is(2) The rod housing support is provided to preven c
discussed in Section VIl-E.* procedural control shall assure a ee that the housing supports are in
place for all control rods.

ion se uences are established to assure that the maximum in-(3) Control rod withdrawal and insert on sequences n
sequence ind>v>dual conontrol rod or control rod segments w c are w u

an 0.013 delta k super ritical if they were to drop outenough to. cause the core to be more th

f li .ot dth i htthtprior to initial operation of the unit following any refueling.ou age an
an operator follow the s~q~ence~ is backe up y e ~para ion o e . s

insertion such that the results of a control rod drop accident
t e inte ral rod velocity limiters and the action o e

of 280 1/ . Th k f 1 th 1 o t t of
'd f 1 di 1 d

'280 cal/gm is below the energy content at which rapi ue spersa
have been found to occur based on experimental data as is discussed in reference

ave allowed more refined analvsis of the controlRecent improvements in analytical capability have
The e e n< u have been describea in a top ca repor ,~I84ÃaPg) 0 i the anaIytical models described in thesean d letters to the AEC. 1 J - . y us ng e n

ti st-case input parameters, st has been detennned that
er levels. less than 20K of rated power, the specified limit on in-sequence control rod

cou led with conserva ve or wor

h ill limit the peak fuel enthalpy content to less than 280 cal/gm.
1t" in a eak fuel e thalpy content ofAbove 20$ power, even multiple operator errors cannot rqsu in a pea

280 cal/gm should a postulated control rod drop accident'ccur.

o in conservative or worst-case bounding assumpt>ons have been made in the anal sis* '
0.013 de'Ita k limit on in-sequence control rod or control roddi th 1 i tifi disegment worths The allowable boundary conditions use n e ana ysl

th li itiferences (4) and {5). Each core reload will be analyzed to show conformance to e m ng
parameters.
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BASES FOR 3.1.1 AND 4.1.1 CONTR D SY

a. A startup inter-assembly local power peaking factor of 1.30 or less. (6)

b. An end of cycle delayed neutron fracti'on of 0.055.

c. A beginning of life Doppler reactivity feedback.

d. The Technical Specification rod scram insertion rate.

e. The maximum possible rod drop velocity (3.11 ft/sec).

f. The design accident and scram reactivity shape function.

g. The moderator temperature at which criticality occurs.

It is recognized that these bounds are conservative with respect to expected operating conditions.
If any one of the above conditions is not satisfied, a more detailed calculation will be done to
show compliance with the 280 cal/gm design limit.

In most cases the worth of in-sequence rods or rod segments will be substantially less than 0.013
delta k. Further, the addition of 0.013 delta k worth of reactivity as a result of a rod drop in
conjunction with the actual values of the other important accident analysis parameters described
above would most likely result in a peak fuel enthalpy substantially less than the 280 ca1/gm de-
sign limit. However, the 0.013 delta k limit is applied in order to allow room for future reload
changes and ease of verification without repetitive Tehcnical Specification changes.

Should a control rod drop accident result in a peak fuel energy content of 280 cal/gm, less than
660 {7 x 7) fuel rods are conservatively estimated to perforate. This would result in offsite
doses greater than previously reported in the FSAR, but still well below the guideline values of
10 CFR 100. For 8 x 8 fuel, less than 850 rods are conservatively estimated to perforate, which
has nearly the same consequences as for the 7 x 7 fuel case because of the operating rod power
rod differences.
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BASES FOR 3.l.l AND 4.1.1 CONTROL ROD SYSTEM

The'RWN rovides automatic supervision to assure that out-of-sequence cone control rods will not. be
withdrawn or inserted; i.e., it limits operator deviations 'from planned withdrawal sequences.It serve's as an indepen en ac up od t b k f the normal withdrawal procedure followed by the operator.
In the event t at t e s ouh h RWM i t of service when required, a second independent operator

function ofengineer can manua y ull f lfillthe o erator-follower control rod pattern conformance function
h RWN. In this case, procedural control is exercised by verifying

e ope
f in all control rod positionst e . n

rior to roceeding to the next group. Allowing substitu-
of RWN i o bil t o i . thtion of a second independent operator or engineer in case o >nopera

capability to adequately monitor proper q grod se uencin in an alternate manner w t ou un u y
ictin lant o erations. Above 20K power, there is no requsremen a e

id t ith t-of-sequence rods will result in a peak fuel energysince the control rod drop acc en w ou -o - e
ntent of less than 280 cal/gm. To assure high RWM availability, the RWH is required tto be

operating during a startup or e w r wf th ithd awal of a significant number of control rods for any
startup

(SRN) s stem erforms no automatic safety function. It does provide(4) The source range monitor ( ) sy p
1 1 hich is needed for knowledgeable andthe operator with a visual indication of neutron eve w c is nee

efficient reactor s ar up a ow nt t t low neutron levels. The results of reactivity accients are func-
tions o t e n ia neu rf h i it' t on flux. The requirement of at least 3 cps assures that any-8transient at ov above the initial value of 10 of rated power used in the ana yses o ra-
sients from cold con ons. nediti 0 e operable SRN channel would be adequate to monitor the approac

m imum of three o erable.to critical using homogeneous patterns of scattered control,rods. A minimu p
SRM's is required as an added. conservation.

c., Scram Insertion Times

stablished as the limiting condition for operation since'he revised scram insertion times have been establ e
1 d rth are based on theulated rod dro analysis and associated maximum in-sequence contro ro wor are

ion times. The specified times are based on design requirements for control rod
v 950 si . For reactor pressures above 800 psig and below 950 psig the

d 'h t h till 1 d
t e use o 'd lt i reater margins to safety valves lifting.

a be ion er. The analysis discusse sn e nex
the use of the revised scram insertion times wou resu sn gre





BASES FOR 3.1.1 AND 4.1.1 CONTROL ROD SYSTEM

The insertion times previously selected were based on the large number of actual scrams of prototype control
rod drive mechanisms as discussed in Section IV-B.6.3.* Rapid control rod insertion following a demand to
scram wi 1 1 terminate Station transients before any possibility of damage to the core is approached. The
primary consideration in setting scram time is to permit rapid termination of steam generation following an
isolation transient (i.e., main-steam-line closure or turbine trip without bypass) such that operation of
solenoid-actuated relief valves will prevent the safety valves from lifting. Analyses presented in Appendix
E-I*, the Second Supplement and the Technical Supplement to Petition to Increase Power Level were based on
times which are slower than the proposed revised times.

The scram times generated at each refueling outage when compared to previous scram times demonstrate that the
control rod drive scram function has not deteriorated.

d. Control Rod Accumulators

The basis for this specification was not described in the FSAR and, therefore, is presented in its entirety.
Requiring no more than one malfunctioned accumulator in any nine-rod square array is based on a series of XY
PDQ-4 quarter core problems of a cold, clean core. The worst one in a nine-rod withdrawal sequence resulted
in a keff ( 1.0--other repeating rod sequence with more rods withdrawn resulted in keff ~ 1.0. At
reactor pressures in excess of 800 psig, even those control rods with malfunctioned accumulators will be able
to meet required scram insertion times due to the action of reactor pressure. In addition, they may be

normally inserted using the control-rod-drive hydraulic system. Procedural control will assure that control
rods with malfunctioned accumulators will be spaced in a one-in-nine array rather than grouped together.

e. Scram Discharge Volume

The scram discharge volume is required to be OPERABLE so that it will be available when needed to accept
discharge water from the control rods during a reactor scram, isolate the reactor coolant system from the
containment when required, and to comply with the requirements of the NRC Confirmatory letter of June 24,
1983. The fill/drain test was determined to be an acceptable alternative to a reactor scram test at
approximately 50K ROD DENSITY. Performance of a water fill/drain test during cold shutdown will verify that
the Scram Discharge Volume is OPERABLE and instrument lines are not plugged. The volume comparison test of
water drained equal water used to fill will demonstrate that there is no blockage in the system. By

comparing the response of the individual instrument lines during the drain test, partial or complete blockage
in one line can be detected.

The SDV Instrumentation/valve response surveillance test will be satisfied anytime a scram occurs (less than
or equal to 50K rod density) or by the fill/drain test not to exceed an operating cycle.

*FSAR
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BASES FOR 3.1.1 AND 4.1.1 CONTROL ROD SYSTEM

f. Reacti vity Anomal i es

During each fuel cycle excess operating reactivity varies as fuel depletes and as any burnable poison
in supplementary controls is burned. The magnitude of this excess reactivity is indicated by the in-
tegrated worth of control rods inserted into the core, referred to as the control rod inventory in the
core. As fuel burnup progresses, anomalous behaviou~ in the excess reactivity may be detected by com-
parison of actual rod inventory at any base equi librium core state to predicted rod inventory at thatstate. Equilibrium xenon, samarium and power distribution are considered in establishing the steady-state base condition to minimize any source of error. During an initial period, (on the order of 1000
MMD/T core average exposure following core reloading or modification) rod inventory predictions can
be normalized to actual rod patterns to eliminate calculational uncertainties. Experience with other
operating BMR's indicates that the control rod inventory shou1d be predictable to the equivalent of
one percent in reactivity. Deviations beyond this magnitude would not be expected and would require
thorough evaluation. One percent reactivity limit is considered safe since an insertion of this re-activity into the core would not lead to transients exceeding design conditions of the reactor system.

{1) Paone, C.J., Stirn, R.C., and Mooley, J.A., "Rod Drop Accident Analysis for Large Boiling Mater
Reactors," NED0-10527, March 1972.

(2) Stirn, R.C., Paone, C.J., and Young, R.M., "Rod Drop Accident Analysis for Large BMR's" Supplement 1-
NED0-10527, July 1972.

(3) Stirn, R-C-~ Paone, C.J., and Haun, J.M., "Rod Drop Accident Analysis for Large Boiling Water Reactors
Addendum No. 2 Exposed Cores," Supplement 2 - NED0-10527, January 1973.

(4) Report entitled "Technical Basis for Changes to Allowable Rod Morth Specified in Technical Specification
3.3.B.3," transmitted by letter from L.O. Mayer (NSP) to J.F. O'eary (USAEC) dated October 4, 1973.

{5) Letter, R.R. Schneider, Niagara Mohawk Power Corporation to A. Giambusso, USAEC, d teated November 15, 1973.

(6) To include the power spike effect caused by gaps between fuel pellets.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE RE(UIRB1ENT

3.1.2 LI UID POISON SYSTEN 4.1.2 LI UIO POISON SYSTN

A 1 icabi1 it:
Applies to the operating status of the
liquid poison system.

Objective:

To assure the capability of the liquid .

poison system to function as an indepen-
dent reactivity control mechanism.

S ecification:

~Alicabalit:
Applies to the periodic testing require-
ments for the liquid poison system.

Ob'ective:

To specify the tests required to assure the
capability of th liquid poison system for
controlling core reactivity.

S 'ecification:

a. Ouring periods when fuel is in the
reactor and the reactor is not shut-
down by the control rods, the liquid
poison system shall be operable ex-
cept as specified in 3.1.2.b.

b. If a redundant component becomes in-
operable, Specification 3.1.2.a.
shall be considered fulfilled, pro-
vided that the component is returned
to an operable condition within 7
days and the additional surveillance
required is performed.

The liquid poison system surveillance shall
be performed as indicated below:

a. Overall S stem Test:

A 1 d i ~h
atie~ccle-
Manually initiate the system from
the control room. Oemineralized
water shall ge pumped to the re-
actor vessel to verify minimum
flow rates and demonstrate that
valves and nozzles are not clogged.
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LIHITING CONDITION FOR OPERATION SURVEILLANCE RE IREHENT

c. The liquid poison tank shall contain a
minimum of 1185 gallons of boron bearing
solution. The solution shall have a
sufficient. concentration of sodium
pentaborate enriched with Boron-10 isotope to
satisfy the equivalency equation.

C x 628300 x ~ x 6

132 wt 11 86 GPH 19.82 Atom

Remove the squibs from the valves and
verify that no deterioration has
occurred by actual field firing of the
removed squibs. In addition, field fire
one squib from the batch of replacements.

Disassemble and inspect the squib-
operated valves to verify that valve
deterioration has not occurred.

Hhere: C - Sodium Pentaborate Solution
Concentration (Ht 'I)

H - Hass of Hater in Reactor Vessel and
Recirculation piping at Hot Rated
Conditions (501500 lb)

Q Liquid Poison Pump Flow Rate (30 GPH

nominal)
E - Boron-)0 Enrichment (Atom X)

d. The liquid poison solution temperature shall
not be less than the temperature presented in
Figure 3.1.2.b.

e. If Specifications "a" through "d" are not
met, initiate normal orderly shutdown within
one hour.

(2) At least once er month-

Demineralized water shall be recycled to
the test tank. Pump discharge pressure
and minimum flow rate shall be verified.

b. Boron Solution Checks:

(1) At least once er month—

Boron concentration shall be determined.

(2) At least once er da

Solution volume shall be checked. In
addition, the sodium pentaborate
concentration shall be determined and
conformance with the requirements of the
equivalency equation shall be checked
any time water or boron are added or if
the solution temperature drops below the
limits specified by Figure 3.1.2.b.

Amendment No. 101
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LIHITING CONDITION FOR OPERATION SURVEILLANCE RE IREHENT

(3) At least once er da—

The solution temperature shall be
checked.

(4) At least once er o eratin c cle

Verify enrichment by analysis.

c. Surveillance with Ino erable Com nents

Hhen a component becomes inoperable its
redundant component shall be demonstrated to
be operable immediately and daily thereafter.

dment No. 101 42
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BASES FOR 3.1.2 ANO 4.1.2 LI IO POISON SYSTEH

The liquid poison system (Section VII-C') acting alone does not prevent fuel clad damage for any conceivable type of
Station transient. This system provides a backup to permit reactor shutdown in the event of a massive failure of
the control rods to insert.

The liquid poison system is designed to provide the capability to bring the reactor from full design rating ( 1850
thermal megawatts) to a cold, xenon free shutdown condition assuming none of the control rods can be inserted. A
concentration of l20 ppm of boron-)0 (the boron isotope with a high neutron cross section) in the reactor coolant
will bring the reactor from full design rating ( 1850 thermal megawatts) to greater than 3 percent delta k
subcritical (0.97 keff) considering the combined effects of the control rods, coolant voids, temperature change,
fuel doppler, xenon, and samarium.

In order to provide good mixing, the injection time has to be greater than 17 minutes(Z). The rate of boron-10
injection must also be sufficient to achieve hot shutdown during ATHS events.

The liquid poison storage tank minimum volume assures that the above requirements for boron solution insertion are
met with one 30 gpm liquid poison pump. The quantity of Boron-10 isotope required to be stored in solution includes
an additional 25 percent margin beyond the amount needed to shutdown the reactor to allow for any unexpected
non-uniform mixing. The relationship between sodium pentaborate concentration and sodium pentaborate Boron-10
enrichment must satisfy the equivalency equation: (1)

C x 628300 x ~ x 6

13X wt H 86 GPH 19.8X Atom

Hhere: C Sodium Pentaborate Solution Concentration (Ht X)
H Hass of Hater in Reactor Vessel and Recirculation

piping at Hot Rated Conditions (501500 )b)
Q Liquid Poison Pump Flow Rate (30 GPH nominal)
E Boron-10 Enrichment (Atom 'L)

The tank volume requirements include consideration for 197 gallons of solution which is contained below the point
where the pump takes suction from the tank and therefore cannot be inserted into the reactor.

The solution saturation temperature varies with the concentration of sodium pentaborate. Figure 3.1.2.b. includes a
5F margin above the saturation temperature to guard against precipitation. Temperature and liquid level alarms for
the system are annunciated in the Control Room.

AFSAR

(1) GE Topical Report NEOE-31096-P-A, "Anticipated Transients Hithout: Scram. Response to A1HS Rule 10CFR50.62."
(2) GE Report NEDC-30921, "Assessment of ATHS Compliance Alternatives."





BASES FOR 3.1.2 AND 4.1.2 LIQUID POISON SYSTEM

Nearly all maintenance can be completed within a few days. Infrequently, however, major maintenance might
be required. Replacement of principal system components could necessitate outages of more than 7 days. In
spite of the best efforts of the operator to return equipment to serv'ice, some maintenance could require up
to 6 months.

The system test specified demonstrates component response such as pump starting upon manual system initia-
tion and is similar to the operating requirement under accident conditions. The only difference is that
demineralized water rather than the boron solution will be pumped to the reactor vessel. The test inter-
val between operating cycles results in a system failure probability of 1.1 x 10 6 (Fifth Supplement,
p. 115)* and is consistent with practical considerations.

Pump operability will be demonstrated on a more frequent basis. A continuity check of the firing circuit
on the explosive valves is provided'y pilot lights in the control room. Tank level and temperature alaras
are provided to alert the operator of off-normal conditions.

The functional test and other surveillance on components, along with the monitoring instrumentation, gives
a high reliability for liquid poison system operability.
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LIHITING CONDITION FOR OPERATION

3.1.3 EHERGENCY COOLING SYSTEH

SURVEILLANCE REOUIREHENT

4.1.3 EHERGENCY COOLING SYSTEH

~ttl tlllt
Applies to the operating status of the
emergency cooling system.

0~beet i v e:

To assure the capability of the emergency
cooling system to cool the reactor coolant in
the event the normal reactor heat sink is not
ava i 1 abl e.

e III ttfl

tlilt
Applies to periodic testing requirements
for the emergency cooling system.

O~b'ective:

To assure the capability of the
emergency cooling system for cooling of
the reactor coolant.

e IIIIl ttll

a.

b.

During power operating conditions and
whenever the reactor coolant temperature
is greater than 212'F except for
hydrostatic testing with the reactor not
critical, both emergency cooling systems
shall be operable except as specified in
3.1.3.b and c.

During the remainder of Cycle 8 with one
emergency cooling system inoperable,
Specification 3.1.3a shall. be considered
fulfilled, provided the additional
surveillance required in 4.1.3.f is
performed.

The emergency cooling system
surveillance shall be performed as
indicated below:

a. At ieast once ever ft~ve ears — ,

The system heat removal capability
shall be determined.

b. At least once dail

The shell side water level and
makeup tank water level shall be
checked.

C. During Cycle 9 and subsequent cycles, if
one emergency cooling system becomes
inoperable, Specification 3.1.3.a shall
be considered fulfilled, provided that
the inoperable system is returned to an
operab)e condition within 7 days and the
additional surveillance required in
4.1.3.f is performed.

c ~ At least once er month-

The makeup tank level control valve
shall be manually opened and closed.

47





LIMITINGCOMDITIN FOR OPERATIOM

j d. Rake up mter shall be available
from the two gravity feed «akeup
Mater tanks.

e. During Pmrer Operating Conditions,
each emergency cooling system high
point vent to torus shall be
operable.

l. fifth a vent path for one
eiergency cooling system
inoperable, restore the vent
path to an operable condition
wfthin 30 days.

2. Mfth vent paths for both
emergency cool fng systees
inoperable, restore one vent
path to an operable condition
fifth 14 days and both vent
paths vithfn 30 days

f. If Specfffcatfon 3.1.3.a, b, c, d
or e are not met, a normal orderly
shutdown shall be fn$ tfated vfthfn
one hour, and the reactor shall be
fn the co'Id shutdee condftions
vfthfn ten hours.

d.

e.

SURYEILLANCE REgUIRE%itT

At least once each shift—
The area temperature shall be checked.

Ourfn each major refuelfn outa

Autooatfc actuation and functfonal
system testing shall be perfumed durfng
each «ajor refueling outage and
&enever major repairs are co«pleted
on the system.

Each emergency coo1 fng vent path shall
be de«onstrated operable by cyclfng each
p~r-operated valve (05-0)R, 05«ll,
05-12. 05-04R. 05-05 and 05-07) in the
vent path through one ca«piete cycle of
full travel and verifying that all
manual valves are fn the oper posftfon.

Survef1lance fifth an Ino rable 5 tes

During Cyc1e 8 of th one of the emergency
cooling systems inoperable. the level
control valve and motor operated
fsolatfon valve in the operable systems
shall be demonstrated to be operable
mekly.

Amendment No. 75

ourfng Cycle 9 and subsequent cycles,
Ken one of the emergency coolfng
systems fs inoperable, the level
control valve and the motor-opeiated
fsolation valve in the operable systea
shall be demonstrated to be operable
f~dfately and dafly thereafter.
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BASES FOR 3.1.3 ANO 4.1.3 EM RGEiHCY COOLING SYSTEM

The turbine main condenser is normally available. The cnergcncy cooling system (Section V-E") is provided
as a redundant backup for core decay heat removal following reactor isolation and scram. On emergency
condenser system nas a heat removal capacity at nor!nial pressure of 19.0 x 107 Btu/hr, ~ihich is approxi-
mately three percent of maximum reactor stcam flow. This capacity is sufficient to handle the decay heat
production at 100 seconds following a scram. If only one o; thc cn:ergcncy cooling systcn!s is available,
2000 pounds of water will be lost fro! th" reactor vessel through thc relief valves in the 100 seconds
following isolation and scram. This rcprcscnts a minor '~oss rclat.'.vc to th vessel inventory of about
450,000 pounds (Section Y-E.3.1*).

The required heat ren!oval capability is based on the data o Table V-1* adjusted to norn!al operating
pressures. The only difference is manual system initiation rather than autonatic initiation.

The system may be manually initiated at any time. Thc systen. is autonatically initiated on high reactor
pressure in excess of 1080 psig sustained for 10 sc onds. The ti;.:c delay is provided to prc;cnt unncces'sary
actuation of the system during anticipated turbine trip".(Anpendix E-I.3.13*). Autonatic initiation is
provided to n!inin!izc the coo! ant loss fo! lowing isolation f!'o: tile n'ain condcnsel «** To assist in depressurization
for small line breaks the system is initiated on low-low r actor water level five feet (5 irches indicator sca)e)below the minimum normal water level (Elevation 302'9") sustained for 10 seconds. The timers for initiation ofthe emergency condensers will be set at 10 seconds d lay based on the analysis (Appendix E-I.3.13*) although
they can be set anywnere between 10 and 15 seconds.

The initial water volun;e in each cmcrr ncy condcnscr is 21,360 -".500 gallons which keeps the level within
-'6 inches of ti:c nor!!.al water level. f'~out 72,000 gallons are av ilablc from t.ic two gravity feed con-
densate storage tanks. To assure this c>l'.onagc, a ic.cl check si!all be Core at least once per day.

This is sufficient to provide about eight hcurs of con.:nuous syste:! operation. This tine is sufficient
to restore additional heat sinks or pur.:~:nakcup»ate! from tnc two-200,000 gallon condensate storage
tanks. The fire pro".ection is also availablc as ..'.akc p»at~ r su;iply.

" FSAR
+. Techn cal Supplement to Petition to Increase Power Level
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BASES FOR 3. 1.3 AND 4 . 1.3 EMERGENCY COOLING SYSTEM

Nearly all maintenance can be completed within a few days. Infrequently, however,. major maintenance might be
required. Replacement of principal system components could necessitate outages of more than 7 days. In spite of the
best efforts of the operator to return equipment to service, some maintenance could require up to 6 months.

~The system heat removal capability shall be determined at five-year intervals. This is based primarily on the low
corrosion characteristics of the stainless steel tubing. Ouring normal plant operation the water level wi ll be
observed at least once daily on emergency condensers and makeup water tanks. High and low water level alarms are also
provided on the above pieces of equipment. The test frequency selected for level checks and valve operation is to
assure the reliability of the system to operate when required.

The emergency cooling system is provided with high point vents to exhaust noncondensible gases that could inhibit
natural circulation cooling. Valve redundancy in the vent path serves to minimize the probability of inadvertent or
irreversible actuation while ensuring that a single failure of a vent valve, power supply or control system does. not
prevent isolation of the vent path. The function, capabilities and testing requirements of the emergency cooling vent
paths are consistent with the requirements of item II.B.l of NlJREG 0737, "Clarification of TMI Action Plan
Requirement," November 1980.

Amendment No.'2





LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.1.4 CORE SPRAY SYSTEH

Applies to the operating status of the core
spray systems.

~0b'ective:

To assure the capability of the core spray
systems to cool. reactor fuel in the event of
a loss-of-coolant accident.

4.1.4 CORE SPRAY SYSTEH

~bi \t
Applies to the periodic testing requirements
for the core spray systems.

O~becti ve:

To verify the operability of the core spray
systems.

a. Whenever irradiated fuel is in the
reactor vessel and the reactor coolant
temperature is greater than 212'F, each
of the two core spray systems shall be
operable except as specified in
Specifications b and c below.

b. If a redundant component of a core spray
system becomes inoperable, that system
shall be considered operable provided
that the component is returned to an
operable cond) tion within 7 days and the
additional surveillance required is
performed.

c. If a redundant component in each of the
core spray systems becomes inoperable,
both systems shall be considered operable
provided that the component is returned
to an operable condition within 7 days
and the additional surveillance required
is performed.

e~dfi tl

The core spray system surveillance shall be
performed as indicated below.

a. At each major refueling outage automatic
actuation of each subsystem in each core
spray system shall be demonstrated.

b. At least once per quarter pump
operability shall be checked.

c. At least once per quarter the operability
of power-operated valves required for
proper system operation shall be checked.

,0302S A
gpss

MAY 16 1%6
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

If Specifications a, b and c are not met,
a normal orderly shutdown shall be
initiated within one hour and the reactor
shall be in the cold shutdown condition
within ten hours.

d. Core spray header bP instrumentation

check Once/day
calibrate Once/3 months
test Once/3 months

e. During reactor operation, except during
core spray system surveillance testing,
core spray isolation valves 40-02 and
40-12 shall be in the open position and
the associated valve motor starter
circuit breakers for these valves shall
be locked in the off position. Iri
addition, redundant valve position
indication shall be available in the
control room.

e. Surveillance with Ino erable Com onents

Hhen a component becomes inoperable its
redundant component or system shall be
demonstrated to be operable immediately
and daily thereafter.

Hhenever irradiated fuel is in the
reactor vessel and the reactor coolant
temperature is less than or equal to
212 F, two core spray subsystems shall be
operable except as specified in g and h

below.

f. Hith a core spray subsystem suction from
the CST, CST level shall be checked once
per day.

g. If one of the above required subsystems
becomes inoperable, restore at least two
subsystems to an operable status within 4
hours or suspend all operations that have
a potential for draining the reactor
vessel.

g. At least once per month when the reactor
coolant temperature is greater than
212'F, verify that the piping system
between valves 40-03, 13 and 40-01, 09,
10, ll is filled with water.

520302S AM~lpg
MAY L 6 1989
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

h. If both of the above required subsystems
become inoperable, suspend core
alterations and all operations that have
a potential for draining the reactor
vessel. Restore at least one subsystem
to operable status within 4 hours or
establish secondary containment
integrity within the next 12 hours.

i. With the downcomers in the suppression
chamber having less than 3 ft.
submergence, two core spray subsystems
and the associated raw water pumps shall
be operable with the core spray suction
from the condensate storage tanks (CST),
and the CST inventory shall not be less
than 300,000

gallons'3020

~<>

MAY 2 6 1989.
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BASES FOR 3.1.4 AND 4.1.4 CORE SPRAY SYSTEH

The core spray system consists of two automatically actuated, independent systems capable of cooling reactor
fuel for a range of loss-of-coolant accidents. Each of the two independent systems consists of 2 subsystems

having one pump set of a core spray pump and core spray topping pump. Both systems (at least one subsystem

in each system) are required to operate to limit peak clad temperatures below 2200 F (10 CFR 50 Appendix K

model) for the worst case line break (recirculation line break at the point where the emergency condenser
return line connects 'to the recirculation loop). Hhen a component/subsystem is in a LCO state, additional
surveillance requirements are imposed for the redundant component/subsystem. Consequently, application of
the single failure criteria to= the redundant component/subsystem is not a design requirement during the LCO

period.

Allowable outage time is specified to account for redundant components that become
inoperable'oth

core spray systems contain redundant supply pump sets and blocking valves. Operation of one pump set
and blocking valve is sufficient to establish required delivery rate and flow path. Therefore, even with
the loss of one of the redundant components, the system is still capable of performing its intended
function. If a redundant component is found to have failed, corrective maintenance will begin promptly.
Nearly all maintenance can be completed within a few days. Infrequently, however, major maintenance might
be required. Replacement of principal system components could necessitate outages in excess of those
specified. In spite of the best efforts of the operator to return equipment to service, some maintenance
could require up to 6 months.

In determining the operability of a core spray system the required performance capability of its various
components shall be considered. For example:

1. Periodic tests will demonstrate that adequate core cooling is provided to satisfy the core spray flow
requirements used in the 10CFR 50 Appendix K analysis.

2. The pump shall be capable of automatic initiation from a low-low water level signal in the reactor
vessel or a high containment pressure signal. The blocking valves shall be capable of automatically
opening from either a low-low water signal or high containment pressure signal simultaneous with low
reactor pressure permissive signal. (Section VII)*

pep/
*FSAR 105

(Proposed revision — 6105G)
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BASES FOR 3.1.4 AND 4.1.4 CORE SPRAY SYSTEM

Instrumentation has been installed to monitor the integrity of the core spray piping within the reactor
pressure vessel.

The testing specified for each major refueling outage will demonstrate component response upon automatic
system initiation. For example, pump set starting (low-low level or high drywell pressure) and valve
opening (low-low level or high drywell pressure and low reactor pressure) must function, under simulated
conditions, in the same manner as the systems are required to operate under actual conditions. The only
differences wi 11 be that demineralized water rather than suppression chamber water will be pumped to the
reactor vessel and the reactor will be at atmospheric pressure. The core spray systems are designed
such that demineralized water is available to the suction of one set of pumps in each system. (Section
VII-Figure VII-1)*

The system test interval between operating cycles results in a system failure probability of 1.1 x 10-<
(Fifth Supplement, page 115) and is consistent with practical considerations. The more frequent
component testing results in a more reliable system

At quarterly intervals, startup of core spray,pumps will demonstrate pump starting and operability. Ho
flow wi 11 take place to the reactor vessel due to the lack of a low-pressure permissive signal required
for opening of the blocking valves. A flow restricting device has been provided in the test loop which
will create a low pressure loss for testing of the system. In addition, the normally closed power
operated blocking valves will be manually opened and re-closed to demonstrate operability.

The intent of Specification 3. 1.4i is to allow core spray operability at the time that the suppression
chamber is dewatered which wi 1 1 allow normal refueling activities to be performed. Hi th a core spray
pump taking suction from the CST, sufficient time. is available to manually initiate one of the two 'raw
water pumps that provide an alternate core spray supply using lake water. Both raw water pumps shill be
operable in the event the suppression chamber was dewatered ~

*FSAR

PhhDT
(Proposed revision — 6105G)
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BASES FOR 3.1.4 ANO 4.1.4 CORE SPRAY SYSTEN (cont'd)

Based on the limited time involved in performance of the concurrent refueling maintenance tasks, procedural
controls to minimize the potential and duration of leakage and available coolant makeup (CST) provides adequate
protection against drainage of the vessel while the suppression chamber is drained.

Specification 3.1.4e establishes provisions to eliminate a potential single failure mode of core spray isolation
valves 40-02 and 40-12. These provisions are necessary to ensure that the core spray system safety function is
single failure proof. During system testing, when the isolation valve(s) are required to be in the closed
condition, automatic opening signals to the valve(s) are operable if the core spray system safety function is
required.

In the. cold shutdown and refuel conditions, the potential for a LOCA due to a line break is much less than during
operation. In addition, the potential consequences of the LOCA on the fuel and containment is less due to the
lower reactor coolant temperature and pressures. Therefore, one subsystem of a core spray system is sufficient
to provide adequate cooling for the fuel during the cold shutdown or refueling conditions. Therefore, requiring
two core spray subsystems to be operable in the cold shutdown and refuel conditions provides sufficient
redundancy.

AeT
(Proposed revision - 6105G) 105

/PE 1 6 1989





LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.1.5 SOLENOID-ACTUATED PRESSURE RELIEF VALVES
P N

4.1.5 SOLENOID-ACTUATED PRESSURE RELIEF VALVES
U I P I A N.

Applies to the operational status of the
solenoid-actuated relief valves.

Applies to the periodic testing requirements
for the solenoid-actuated pressure relief
valves.

Objective:

To assure the capability of the
solenoid-actuated pressure relief valves to
provide a means of depressurizing the reactor
in the event of a small line break to allow
full flow of the core spray system.

a. During power operating condition whenever
the reactor coolant pressure is greater
than 110 psig and the reactor coolant
temperature is greater than saturation
temperature, all six solenoid-actuated
pressure relief valves shall be operable.

b. If specification 3.1.5a above is not met,
the reactor coolant pressure and the
reactor coolant temperature shall be
reduced to 110 psig or less and saturation
temperature or less, respectively, within
ten hours.

Objective:

To assure the operability of the
solenoid-actuated pressure relief valves to
perform their intended functions.

~5rf«i
The solenoid-actuated pressure relief valve
surveillance shall be performed as indicated
below.

a. At least once during each operating cycle
with the reactor at pressure, each valve
shall be manually opened until acoustic
monitors or thermocouples downstream of
the valve indicate that the valve has
opened and steam is flowing from the
valve.

b. At least once during each operating cycle,
automatic initiation shall be
demonstrated.

Amendment s4o. 86 57
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BASES FOR 3.1.5 AND 4.1.5 SOLENOID-ACTUATED PRESSURE RELIEF VALVES

Pressure Blowdown

In the event of a small line break, substantial coolant loss could occur from the reactor vessel while it was
still at relatively high pressures . A pressure blowdown system is provided which in conjunction with the core
spray system will prevent significant fuel damage for all sized line breaks (Appendix E-11.2.0*).

Operation of three solenoid-actuated pressure relief valves is sufficient to depressurize the primary system to
110 psig which will permit full flow of the core spray system within required time limits (Appendix E-ll.2*).
Requiring all six of the relief valves to be operable, therefore, provides twice the minimum number required.
Prior to or following refueling at low reactor pressure, each valve will be manually opened to verify valve
operability. The malfunction analysis (Section II.XV, "Technical Supplement to Petition to Increase Power
Level", dated Apri 1 1970) demonstrates that no serious consequences result if one valve fails to close since the
resulting blowdown is well within design limits.

In the event of a small line break, considerable time is available for the operator to permit core spray
operation by manually depressurizing the vessel using the solenoid-actuated valves. However, to ensure that the
depressurization will be accomplished, automatic features are provided. The relief valves shall be capable of
automatic initiation from simultaneous low-low-low water level (6 feet, 3 inches below miniumum normal water
level at Elevation 302'-9", -10 inches indicator scale) and high containment pressure (3.5 psig). The system
response to small breaks requiring depressurization is discussed in Section VII-A.3.3 and the time available to
take operator action is summarized in Table VII-1 . Additional information is included in the answers to
Questions III-1 and III-5 of the First Supplement.

Steam from the reactor vessel is discharged to the suppression chamber during,valve testing. Conducting the
tests with the reactor at nominal operating pressure is appropriate because 1) adequate redundant safety systems
are provided to ensure adequate core cooling in the event of a small break loss of feedwater, and multiple relief
valve failures, 2) dynamic loads and suppression pool heatups associated with high pressure testing are within
allowable limits, and 3) testing at nominal operating pressures enhances plant safety and availability by
assuring the relief valves can operate under normal operating conditions.

The test interval of once per operating cycle results in a system failure probability of 7.0 x 10-7 (Fifth
Supplement, p. 115)* and is consistent with practical consideration.

* FSAR 59
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.1.6 CONTROL ROD DRIVE PUMP COOLANT INJECTION

~All bi| i

Applies to the operational status of the
control rod drive pump coolant injection
system.

~0b 'ective:

7o assure the capability of the control rod
drive pump coolant injection system to:

Provide core cooling in the event of a
small line break, and

Provide coolant makeup in the event of
reactor coolant leakage (see LCO 3.2.5).

e~fi
a. N~ver irradia~ fue1 is in the

reactor vessel arrdi the reactor
coolant temperature is greater
than RIFF„ 1k'eetrel eudl chrive
penp ccalmt iiejeeNee system shall
ke cpereMe exceptt as speeifie@ ie
"5'" helicuu.

4.1.6 CONTROL ROD DRIVE PUMP COOLANT INJECTION

Apkllibili
Applies to the periodic testing requirements
for the control rod drive pump coolant
injection system.

~0b ective:

To assure the capability of the control rod
drive pump coolant injection system in
performing its intended functions.

The amtro$ rod drim pump cce1@at inject$ ce
systems s~illiance shall be performed as
indicated helen.

At least ence

Automat$ r. sttaWiing ef each pump sA44 Se
dhmonstmtec5.





LIMITING CONDITION FOR OPERATION

b. If a redundant component becomes
inoperable, the control rod drive
pump coolant injection system shall
be considered operable provided that
the component is returned to an
operable condition within 7 days and
the additional surveillance required
is performed.

c. If Specifications "a" or "b" above are
not met, the reactor coolant tempera-
ture shall be reduced to 212F or less
wi thin ten hours.

b. At least once er uarter-

Pump flow rate shall be determined.

c. Surveillance with Inoperable Cc,.oonents

When a component becomes inoperable its
redundant component shall be demonstrated
to be operable immediately and daily
thereafter.





8ASES FOR 3.1.6 AND 4.1.6 CONTROL ROD DRIVE PUNP COOLANT INJECTION

The high pressure coolant injection capability of the control rod drive pumps is used to provide high pressure
makeup for the specified leakage of 25 gpm (see LCO 3.2.5) and to provide core cooling in the case of a
small line break. Each pump can supply 50 gpm water makeup to the reactor vessel.

One pump will normally be operating. Electric power for this system is normally available from the reserve
transformer. Automatic initiation is provided to start each pump on its respective diesel generator in case
offsite power is lost.

The system minimum delivery rate of 50 gpm within 60 seconds of receipt of signal will assure that auto-
mati c pressure blowdown is not actuated for the specified leakage rate of 25 gpm.

The 60-second delay in pump starting is acceptable since at least 15 minutes are available before the triple
low reactor water level signals the automatic pressure blowdown to start. This analysis was based on the
following assumptions; no makeup to the reactor vessel, a 50 gpm (two times al'lowable) leak rate exists,
and the emergency condensers over-perform by 10 percent.

Nearly all maintenance can be completed within a few days. Infrequently, however, major maintenance might
be required. Replacement of principal system components could necessitate outages of more than 7 days.
In spite of the best efforts of'he operator to return equipment to service, some maintenance could require
up to 6 months.

The testing specified during an operating cycle will demonstrate component response upon automatic system
initiation in the same manner that the system will operate if required. The testing interval results in
a calculated failure probability of 1.1 x 10-6 for a control rod drive pump (Fifth Supplement), and is
compatible with practical considerations. Continual monitoring of pump performance is provided since one
pump is normally operating and instrumentation and alarms monitor operation of flow and pressure regulation
(Section X).*

*FSAR
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

+ 'v

'p

3.1.7 FUEL RODS 4.1.7 FUEL RODS

The Limiting Conditions for Operation
associated with the fuel rods apply to those
parameters which monitor the fuel rod
operating

conditions'~b'ective:

The objective of the Limiting Conditions for
Operation is to assure the performance of
the fuel rods.

The Surveillance Requirements apply to the
parameters which monitor the fuel rod
operating conditions.

O~b'ective:

The objective of the Surveillance
Requirements is to specify the type and
frequency of surveillance to be applied to
the fuel rods.

e if'~iitk
a. Avera e Planar Linear Heat Generation

Rate (APLHGR)

During power operation, the APLHGR for
each type of fuel as a function of
average planar exposure shall not
exceed the limiting value provided in
the Core Operating Limits Report. If
at any time during power operation it
is determined by normal surveillance
that the limiting value for APLHGR is
being exceeded at any node in the core,
action shall be initiated within 15
minutes to restore operation to within
the prescribed limits. If the APLHGR
at all nodes in the core is not
returned to within the prescribed
limits within two (2) hours, reactor
power reductions shall be initiated at
a rate not less than 10'L per hour until
APLHGR at all nodes is within the
prescribed limits.

Amendment No. P', p, pl, loe

AUG 2 I 1989

a. Avera e Planar Linear Heat Generation
Rate (APLHGR)

The APLHGR for each type of fuel as a
function of average planar exposure
shall be determined daily during
reactor operation at >25 percent rated
thermal power.

63.





LiarTING CONOLTIOH FOR OPERATION

b. Linear Ileat Generation Rate (LIIGR)

During power operation, the Linear Ileat
Generation Bate (LIIGR} of any rod in any
fuel assembly at any axial location shall.
not exceed 13.4 Kll/FT.

SlJRVEILLAHCE REglJIREHEIIT

b. Linea Ileat Generation Rate (LllGR)

The LIIGR as a function of core height
shall be checked daily during reactor
operation at i25X rated thermal power.

If at any time during power operation it is
determined by normal surveillance that the
limiting va1ue for LIIGR is being exceeded
at any location, action shall be initiated
wlthi« 15 minutes to restore operation tn
within the prescribed limits. If the LIIGR
at all locations is not returned to within
the prescrilied limits within two (2) hours,
reactor power reductions shall be initiated
at a rate not less than lOX per hour until
LIIGR at all locations is within the prescribed
limits.

Amendment No. 5, 8l> 41





LIMITING CONDITION FOR OPERATION

c. Minimum Critical Power Ratio (HCPR)

During power operation, the MCPR for all fuel at
rated power and flow shall be within the limit
provided in the Core Operating Limits Report.

SURVEILLANCE REQUIREMENT

c. Minimum Critical Power Ratio (HCPR)

HCPR shall be determined dally during reactor
power operation at >25'K rated thermal power.

d. Power Flow Relationshi

If at any time during power operation it is
determined by normal surveillance that the above
limit is no longer met, action shall be initiated
within 15 minutes to restore operation to within
the prescribed limit. If all the operating HCPRs
are not returned to within the prescribed limit
within two (2) hours, reactor power reductions
shall be initiated at a rate not less than 10K
per hour until MCPR is within the prescribed
1 imi t.

Compliance with the power flow relationship in
Section 3.1.7.d shall be determined daily during
reactor operation.

e. Partial Loo 0 eration

Under partial loop operation, surveillance
requirements 4.1.7,a,b,c and d above are
applicable.

For core flows other than rated, the HCPR limit
shall be the limit identified above times Kf
where Kf is provided in the Core Operating
Limits Report.

d. Power Flow Relationshi Durin 0 eration

The power/flow relationship shall not exceed the
limiting values shown in Figure 3.1.7.aa.

Amendment No. Q ~ 109
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

If at any time during power operation, it is
determined by normal surveillance that the
limiting value for the power/flow relationship
is being exceeded, action shall be initiated with
15 minutes to restore operation to within the
prescribed limits. If the power/flow
relationship is not returned to within the
prescribed limits within two (2) hours, reactor
power reductions shall be initiated at a rate not
less than lOX per hour until the power/flow
relationship is within the prescribed limits.

e. Partial Loo 0 eration

During power operation, partial loop operation is
permitted provided the following conditions are
met.

When operating with four recirculation loops in
operation and the remaining loop unisolated, the
reactor may operate at 100 percent of full
licensed power level in accordance with Figure
3.1.7aa and an APLHGR not to exceed the
applicable limiting values provided in the Core
Operating Limits Report for the fuel type.

When operating with four recirculation loops in
operation and one loop isolated, the reactor may
operate at 100 percent of full licensed power in
accordance with Figure 3.1.7aa and an APLHGR not
to exceed the applicable limiting values provided
in the Core Operating Limits Report for the fuel
type, provided the following conditions are met
for the isolated loop.

1. Suction valve, discharge valve and discharge
bypass valve in the isolated loop shall be
in the closed position and the associated
motor breakers shall be locked in the open
position.

Amendment ~W~ 109
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUI REHENT

2. Associated pump motor circuit breaker shall
be opened and the breaker removed.

If these conditions are not met, core power shall
be restricted to 90.5 percent of full licensed
power.

Hhen operating with three recirculation loops in
operation and the two remaining loops isolated or
unisolated, the reactor may operate at 90K of
full licensed power in accordance with Figure
3.1.7aa and an APLHGR not to exceed the
applicable limiting values provided in the Core
Operating Limits Report for the fuel type.

During 3 loop operation, the limiting MCPR shall
be adjusted as described in the Core Operating
Limits Report.

Power operation in not permitted with less than
three recirculation loops in operation.

If at any time during power operation, it is
determined by normal surveillance that the
limiting value for APLHGR under one and two
isolated loop operation is being exceeded-at any
node in the core, action shall be initiated
within 15 minutes to restore operation to within
the prescribed limits. If the APLHGR at all
nodes in the core is not returned to within the
prescribed limits for one and two isolated loop
operation within two (2) hours, reactor power
reduction shall be initiated at a rate not less
than 10 percent per hour until APLHGR at all
nodes is within the prescribed limits. 64c
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LIHITING CONOITION FOR OPERATION

f. Recirculation Loo s

During all operating conditions with irradiated fuel
in the reactor vessel, at least two (2) recirculation
loop suction valves and their associated discharge
valves will be in the full open position except when
the reactor vessel is flooded to a level above the
main steam nozzles or when the steam separators and
dryer are removed.

g. Re rtin Re uirements

If any of the limiting values identified in
Specification 3.1.1.a, b, c, d, and e are exceeded, a
Reportable Occurrence Report shall be submitted. If
the corrective action is taken, as described, a
thirty-day written. report will meet the requirements
of this Specification.

h. erations Be ond the End-of-C cle (Coastdown)

For coastdown operations beyond the End-of-Cyt)e
(i.e., when the core reactivi'ty has decreased such
that full power cannot be maintained by further
control rod withdrawal), steady state thermal power
shall be limited to forty (40) percent minimum.
Increasing core power level via reduced feedwater
heating, once operation in the coastdown mode has
begun, is not allowed.

64d
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SAFETY LIMIT

'

LIMITING SAFETY SYSTEM SETTING

g. The reactor low pressure setting for
main-steam-line isolation valve clcsure
shall be > 850 psig when the reactor mode
switch is in the run position.

h. The main-steam-line isolation valve closure
scram setting shall be < 10 percent
of valve closure (stem position) from
full open.

i. The generator load rejection scram shall
be initiated by the signal for turbine
control valve fast closure due to a loss
of oil pressure to the acceleraticn re-
lay any time the turbine first stage stea-.
pressure is above a value correspondirg
to 833 Hv(t, i.e., 45 percent of 1850 Net.

j . The turbine stop valve closure scram
shall be initiated at < 10 percent ot
valve closure setting {Stem position) frc.-..
ful 1 open whenever the turbine first stage
steam pressure is above a value corres-
ponding to 833 Mwt, i.e., 45 percent
of 1850 Nwt.





FIGURE 2.1.1
FLOW BIASED SCRAM AND APRM ROD BLOCK
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BASES fOR 2.1.1 FUEL CLADDING - SAFETY.L1MIT

The fuel cladding integrity limit is set such that no calculated fuel damage would occur as a result
of an abnormal operational transient. Becausr fuel damaar is not directly observable, a step-back
approach is used to establish a safetj .>rAit oui.h tria tn~ ~inir'kiri Crit'ical Power Ratio (MCPR) is
no less than the Safety Limit Critical Power Ratio (SLCPR) (Reference 12). The SLCPR represents a
conservative margin relative to the conditions required to maintain fuel cladding integrity. The
fuel cladding is one of the physical barriers which separate radioactive materials from the environs.
The integrity of this cladding barrier is related tn its relative freedom from perforations o> crack-
ing. Although some corrosion or use-related cracking may occur during the life of the cladding,
fission product migration from this source is incrementally cumulative and continuously measurable.
Fuel cladding perforations, however, can result from thermal stresses which occur from reactor oper-
ation significantly above design conditions and the protection system safety settings. While fission
product migration from cladding perforation is just as measurable as that from use-related cracking,
the thermally caused cladding perforations signal a threshold, beyond which still greater thermal
stresses may cause gross rather than incremental cladding deterioration. Therefore, the fuel cladding
safety limit is defined with margin to the conditions which would produce onset, of transition boil-
ing, (MCi'R nf 1.0). These conditions represent a siqnificant departure from the condition intended
by design for lilannea ol er~tion.

Onset of trans) tlon bo! ling results in a decrease in heat transfer from the clad and, therefore,
elevated clad temperature and the possibility of. clad failure. Ilowcvcr, the existence of critical
power, or boiling transition, is not a directly observable parameter fn an operating reactor.
Tliercfore, at reactor pressure > 000 psia and core flow > 10" of rated the marg'In to boiling
trans i t ion is ca I cu 1 a ted from pl ant opera ting parameters such as core power, core flow, fccdwa ter
temperature, and core power distribution. Thc m>rgin for each fuel asscmhly is characterized by
llic Critical Power Ratio {CPR) which is ttic ratio o.'hc bundle power which would produce onset of
trans(tion boiling divided by the actual bundle power. The minimum value of thfs ratio for any bundle
in tlic core is thc Hinlmuin Critical Power Ratio (MCPR). ft is assuncd that the p)ant operation is
controlled to the nominal protective set points via the instrumented variables, by the nominal expected

has sullicicnt conservatism to assure that fn the
event of an abnormal operationa1 transient ini tfatcd from a normal operating condition more han
of thc fuel rods in the core are expected to avoid boil fng transition. The margin between NCPft of 1.0

fs derived from a detailed statfstfcal analysis
nt in'ons crying a ofd ll of thc unccrtafntics fn mont toring thc core operating state including unccrtafn y n

1 and 12.tlic boiling transition correlatfon as described in References an
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BASES FOR 2.1.1 FUEL CLADDING — SAFETY LIMIT

Because the boiling transition correlation is based on a large quantity of full scale data there is a very high
confidence that operation of a fuel assembly at the condition of the SLCPR would not produce boiling transition.
Thus, although it is not required to establish the safety limit, additional margin exists between the safety
limit and the actual occurrence of loss of cladding integrity.

However, if boiling transition were to occur, clad perforation would not be expected. Cladding temperatures
would increase to approximately 1100 F which is below the perforation temperature of the cladding material. This
has been verified by tests in the General Electric Test Reactor (GETR) where similar fuel operateg above the
critical heat flux for a significant period of time (30 minutes) without clad perforai:ion.

If reactor pressure should ever exceed 1400 psi a during normal power operating (the limit of applicability of the
boiling transition correlation) it would be assumed that the fuel cladding integrity safety limit has been
violated.

In addition to the boiling transition limit SLCPR operation is constrained to a maximum LHGR of 13.4 kH/ft for
8x8, 8xBR, PBx8R and GEBxBEB fuel (Reference 15). At 100K power, thi s limit is reached with a Maximum Total
Peaking Factor (MTPF) of 3.02 for 8x8 fuel, 3.00 for 8x8R and PBxBR fuel, and 2.90 for GEBxBEB fuel. During
steady-state operation where the total peaking factor is above 2.90, the equation in Figure 2. l. 1 will be used to
adjust the flow biased scram and APRM rod block set points.

At pressure equal to or below 800 psia, the core elevation pressure drop (0 power, 0 flow) is greater than 4.56
psi. At low power and all core flows, this pressure differential is maintained in the bypass region of the
core. Since the pressure drop in the bypass region is essentially all elevation head, the core pressure drop at
low powers and all flows will-always be greater than 4.56 psi.

Analyses show that with a bundle flow of 28x103 lb/hr, bundle pressure drop is nearly independent of bundle
power and has a value of 3.5 psi . Therefore, due lo the 4.56 psi driving head, the bundle flow wi 11 be greater
than 28xl03 lb/hr irrespective of total core flow and independent of bundle power for the range of bundle
powers of concern. Full scale ATLAS test data taken at pressures from 14.7 psia to 800 psia indicate that the
fuel. assembly critical power at 28x103 lb/hr
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OASES FOR 2.1.1 FUFL CLADDltlG - SAFETY LINfT

is approximatc1y 3.35 lMt. Mith the design peaking factor, this corresponds to a core thermal
po~er of more t'nan 50K. Thus, a core thermal power limit of.25'l for reactor pressures below 000
psia or core floe less than 10K is conservative.

During transient opecat)on the heat flux (thermal power-to-water) would lag behind the neutron flux
duc to the inherent heat transfer tioie constant of tlit, fuc1 which is 0 to 9 seconds. Also, the
limiting safety system scram settings are at values which will not allow the reactor to be operated
above tlie safety limit during normal operation or during other plant operating situations which
have been arialyzed in detail.(3a<) in addition, control rod scrams are such that for normal op-
erating transients the neutron flux transient is terminated before a significant increase )n sur-
face heat flux occurs. Scram tlines of each control rod are checked periodically to assume adequate

. insertion times. Exceeding a neutron flux scram setting and a failure of the control rods to re-
duce flux to less tlian the scram setting within 1.5 seconds- does not ncccssar i1y imply that fuel <

danaocd; however, for this specification a safety limit viclation will be aSsumed any time a
neutron flux scram setting is exceeded for )onger than 1.5 scconrls.

if tlie scram occurs such that the neutron flux dwell time above the 1)miting safety system setting
is less than 1.7 seconr's, tlie safety limit will not bc exceeded for normal turbine or generator
trips, wliich are the most severe normal operating transients expected. These analyses show that

I esen if the bypass system fails to operate, the design limit'of the sLCPR is not exceeded. Thus,
use of a 1.5-second limit provides additional margin.

Tire process computer has a sequence annunciation program which will indicate the sequence in Which
scrarrrs occur such as neutron flux. prcssure, ctc. This program also indicates wlicn ttic scram set
point is cleared. This will provide information on liow long a scram condition exists and thus pro-

f tl c energy added during a transient. Thus, computer information normally will
be available for analyzing scrains; however, if tlie conlputer information should not be available for
any scram analysis, Specification 2.1.1.c will be relied on to determine if a safety limit has bean
violated.

Amendment No. P, gf





BASES FOR 2.1.1 FUEL CLADDING - SAFETY LINIT
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During periods when the reactor is shut down, consideration must also be given to water level requirements, due to the
effect of decay heat. If reactor water level should drop- below the top of the active fuel during th Is tine, the
ability to cool the core is reduced. This reduction in core cooling capability could lead to elevated cladding
temperatures and clad perforation . The core will be cooled sufficiently to prevent clad melting should the water
level be reduced to two-thirds of the core height.

The lowest point at which the reactor water level can normally be monitored is approximately 7 feet ll inches below
minimum normal water level or 4 feet 8 inches above the top of the activd'.fuel. This is the location of the reactor
vessel tap for the low-low-low water level instrumentation. The actual 'low-low-low water level trip point is 6 feet 3
inches (-10 inches indicator scale) below minimum norma) water level (Elevation 302'-9"). The 20 inch difference
resulted from an evaluation of the recoranendations contained in General Electric Service Information Letter 299 "High
Orywell Temperature Effect on Reactor Yessel Water Level Instrumentation." The low-low-low water level trip point was
raised 20 inches to conservatively account for possible differences in actual to indicated water level due to
potentially high drywell temperatures. The safety limit has been established here to provi'de a point which can be
monitored and also can provide adequate margin. However, for performing major maintenance as specified fn
Specification 2.1.l.e, redundant instrumentation will be provided for monitoring reactor water level below the
low-low-low water level set point. (For example, by installing temporary instrument lines and reference points to
redundant level transmitters so that the reactor water level may he monitored over the required range.) In addition
written procedures, which identify all the valves which have the potential of lowering the water level inadvertently,
are established to prevent their operation during the major maintenance which requires the water level to he below the
low-low level set point.

The thermal power transient resulting when a scram is accomplished other than by the expected scram signal (e.g.,
scram from neutron flux following closure of the main turbine stop valves) does not necessarily cause fuel damage.
However, for this specification a safety limit violation wi] 1 be assumed when a scram is only accomplished by means of
a backup feature of the plant design. The concept of not approaching a safety limit provided scram signals are
operable is supported by the extensive plant safety analysis.





BASES FOR 2.1.2 FUEL CLADDING - LS
3

The abnormal operational tra'nsients applicable to operation of the plant have been analyzed
throughout the spectrum of platined operating conditions up to the thermal power condition of 1850
Nt. The analyses were based upon plant operation in accordance with the operating map given $ n
Reference ll. In addition, 1850 Nt is the licensed maximum power level, and represents the
maximum steady-state power which shall not knowingly be exceeded.

Conservatism is incorporated in the transient analyses in estimating the controlling factors, such
. as void reactivity coefficient, control rod scram worth, scram delay time, peaking factors, and
axial power shapes. These factors are selected conservatively with respect to their effect on the
applicable transient results as determined by the current analysis model. This transient mode ,
evolved over many years, has been substantiated in operation as a conservative tool for evaluating

a tor dynamic performance. Results obtained from a General Electric boiling water reactor have
been compared with predictions made by the model. The comparisons and results are summarize nd i
Reference 2.

The absolute value. of the void reactivity coefficient used in the analysis is conservatively esti-
mated to be about 25K greater than the nominal maximum value expected to occur during the core
lifetime. The scram worth used has been derated to be equivalent to approximately 80% of the

.total scram worth of the .control rods. The scram delay time and rate of rod insertion allowed by
the analyses are conservatively set equal to the longest delay and slowest insertioti rate accept-.
able by Technical Specifications. The effect of scram worth, scram delay time and rod insertion
rate, all conservatively applied, are of greatest significance in the early portion of the negative
reactivity insertion. The rapid insertion of negative reactivity is assured by the time require-
ments for 5X and 20K insertion. By the time the rods are 60'A inserted, approximately four dollars
of negative reactivity have been inserted which strongly turns the transient, and accomplishes the
desired effect. The times for 50~ and 90" insertion are given to assure proper completion of the
expected performance in the earlier portion of the transient, and to establish the ultimate fully
shutdown steady-state condition.

This choice of using conservative values of controlling parameters and initiating transients at the
design power level', produces more pessimistic answers. than would result by using expected values of
control parameters and analyzing at higher power levels.

a. The Average Power Range Monitoring (APRH) system, which is calibrated using heat balance data
taken during steady-state conditions, reads in percent of rated thermal power. Because fission

l4





BASES FOR 2.1.2 FUEL CLAODING - LS-3

;hambers provide the basic input signaTs, tAe APRN system responds directly to average neutron
fl'ux. Ouring transients, the instantaneous rate of heat transfer from the fuel (reactor
thermal power) is less than the instantaneous neutron f'lux due to the time constant of the
fuel. Therefore, during abnormal'perational transients, the thermaI poser of t'p~ fufl u!f 1

be less than that indicated by the neutron flux at the scram setting. Analyses ~ h6h ~ ~p

demonstrate that with a 120K scram trip setting, none of the abnormal operational transients - .

analyzed violate the fuel safety limit and there is a substantial margin from fuel damage,

t!owever, in response to expressed beliefs that variation of APRN flux scram with recircula-
tion flow is a prudent measure to assure safe plant operation during the design confirmation
phase of plant operation, the scram setting will be varied with recirculation flow.

An increase in the APRil scram trip setting would decrease the margin present before the fue1
cladding integrity safety limit is reached. The APRH scram trip setting was determined by an
analysis of margins required to provide a reasonable range for maneuvering during operation..
Reducing this operating margin would increase the frequency of spurious scrams which have an
adverse effect on reactor safety because of the resulting thermal stresses. Thus, the APRfh

scram trip setting was selected because it provides adequate margin for the fuel cladding in-
tegrity safety limit yet allows operating margin that reduces the possibility of unnecessary
scrams.

The scram trip setting must be adjusted to ensure that the LHGR transient peak is not increased
for any combination of NTPF and reactor core thermal power. The scram setting is adjusted in
accordance with the formula in Figure 2.1.1 when the maximum total peaking factor is
greater than the limiting total peaking factor. fP

b. tlormal operation of the automatic recirculation pump control will be.in excess of 30K rated
flow; therefore, little operation below 30'A flow is anticipated. For operation in the start-
up mode while the reactor is at low pressure, the IRN scram setting .is 12K of rated neutron .

flux. Although the operator will set the IRM scram trip at 12Ã of rated neutron flux or less,
'he actual scram setting can be as much as 2.5X of rated neutron flux greater. This includes
:he margins discussed above. This provides adequate margin between the setpoint and the safety
limit at 25~ of rated power. The margin is adequate to accommodate anticipated maneuvers as-
sociated with power plant startup. There are a few possible sources of rapid reactivity input
to the system in the low power flow condition. Effects of increasing pressure at zero or low

hmPanhmihnt No. 36





BASES FOR 2.1.2 FUEL. CLAOOIHG - LS

C.

void content are minor, cold water from source" available during startup Is not much colder
than that already in the'ystem, temperature coefficionts.are small, and control rod patterns
are constrained to be uniform by operating procedures backed up by the rod worth minimizer.
llorth of individual rods is very low in a uniform rod pattern. Thus, of all possible sources
of reactivity input, uniform control rod withdrawal is the most probable cause of significant
power rise. Because the flux distribution associated with uniform rod withdrawals docs ndt In-
volve high local peaks, and because several rods nest be moved to change power by a signifi-
cant percentage of rated, the rate of power rise is very. slow. Generally, thc heat flux is $ n
near equilibrium with the fission rate. In an assumed uniform rod wlthdrawa} approach to the
scram level, the rate of power rise Is no narc lhan 5Ã of rated per minute, and thc IRH system
would be more than adequate to assure a scram before thc power could exceed the safety limit.

Procedural controls will assure that the IAf) scram Is maintained up to 20M flow. This $ s ac-
complished by keeping the reactor mode switch fn the start'up position until 20X flow is ex-
ceeded and the APRl1's are on scale. Then the reactor node switch may be switched to the rur,
mode, thereby switching scram protection from thc I'll to the APAH system.

In order to ensure that the IAN provided adequate protection against the single rod withdrawa1
error, a range of rod withdrawal accid nts was analyzed. This analysis Included starting the
accident at various power 1evcls. Thc rrrost severe case involves an initial condition in which
the reactor is just subcritical and tire il!ll system is»ot yct, or> scale. This condition exists
at quarter rod density. Additional corrscrvatisnr was taken ln Uris arralysis by assunrlrrrg that
thc IRl< channel closest to the withdrawn rod Is bypassed. The results of this analysis show
l.hat the reactor is scraraned and p ak power llrritcd to 1X of rated power, tlrus nralrrtalnlng a limit
above the SLCPR. Based on the above ar>alysis, (trc IRr'1 provides protection against local contro)
rod withdrawal errors and continuous withdrawal of control rods in sequence and provides backup
pr.otection for the APRH.

As demonstrated in Appendix E-I* and the Technical. Supplement to Petition to Increase Power
Level, the reactor high pressure scram is a backup to the neutron flux scram,. turbine stop
valve closure scram, generator load rejection scram, and nein steam isolation valve closure
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BASES FOR 3.1.7 AND 4.1.7 FUEL RODS

Avera e Planar Linear Heat Generation Rate (APLHGR)

This specification assures that the peak cladding temperature and the peak local cladding oxidation following the
postulated design basis loss-of-coolant accident wi 11 not exceed the limits specified in 10CFR50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant accident is primarily a function of the average
heat generation rate of all the 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 affect the calculated peak clad temperature by less than + 20 F relative to the peak temperature for a
typical fuel design, the limit on the average linear heat generation rate is sufficient to assure that calculated
temperatures are within the 10CFR50, Appendix K limit. The limiting value for APLHGR is provided in the Core
Operating Limits Report. The APLHGR curves in the Core Operating Limits Report are based on calculations using the
models described in References 13, 15 and 16.

The Reference 13 and 15 LOCA analyses are sensitive to minimum critical power ratio (MCPR). In the Reference 15,
analysis a MCPR value of 1.30 was assumed. If future transient analyses should yield a MCPR limit below this value,
the ReFerence 15 LOCA analysis MCPR value would become limiting. The current HCPR limit is provided in the Core
Operating Limits Report. For fuel bundles analyzed wi th the Reference 13 LOCA methodology, assume HCPR values of 1.30
and 1.36 for five recirculation loop and less than five loop operation respectively.

Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation rate in any rod is less than the design linear heat
generation even if fuel pellet densification is postulated (Reference 12). The LHGR shall be checked daily during
reactor operation at > 25k power to determine if fuel burnup or control rod movement has caused changes in power
distribution.

Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25K, the reactor will be operating at a minimum recirculation pump
speed and the moderator void content will be very small. For all designated control rod patterns which may be
employed at this point, operating plant experience and thermal-hydraulic analysis indicated that the resulting HCPR
value is in excess of requirements by a considerable margin. Hith this low void content, any inadvertent core flow
increase would only place operation in a more conservative mode relative to HCPR. During initial startup testing
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BASES FOR 3.1.1 'AND 4.1.7 FUEL RODS

~;™q

of the plant, a MCPR evaluation will be made at the 25K thermal power level with minimum recirculation pump speed.
The MCPR margin will thus be demonstrated such that future MCPR evaluations below this power level wi 11 be shown to
be unnecessary. The daily requirement for calculating HCPR above 25K rated thermal power is sufficient since power
distribution shifts are very slow when there have not been significant power or control rod changes. The
requirement for calculating HCPR when a limiting control rod pattern is approached ensures that HCPR wi11 be known
following a change in power or power shape (regardless of magnitude) that could place operation at a thermal limit.

HCPR limits during operation at other than rated conditions are provided in the Core Operating Limits Reports For
the case of automatic flow control, the Kf factor is determined such that any automatic increase in power (due to
flow control) will always result in arriving at the nominal required MCPR at 100K power. For manual flow control,
the Kf is determined such that an inadvertent increase in core flow (i.e., operator error or recircu1ation pump
speed controller failure) would result in arriving at the 99.9L limit MCPR when core flow reaches the maximum
possible core flow corresponding to a particular setting of the recirculation pump HG set scoop tube maximum speed
control limiting set screws. These screws are to be calibrated and set to a particular value and whenever the plant
is operating in manual flow control the Kf defined by that setting of the screws is to be used in the
determination of required HCPR. This will assure that the reduction in HCPR associated with an inadvertent flow
increase always satisfies the 99.9'L requirement:. Irrespective of the,s'coop tube setting, the required HCPR is never
allowed to be less than the nominal HCPR (i .e., Kf is never less than 'unity).

Power/Flow Relationshi

The power/flow curve is the locus of critical power as a function of flow from which the occurrence of abnormal
operating transients will yield results within defined plant safety limits. Each transient and postulated accident
applicable to operation of the plant was analyzed along the power/flow line. The analysis (7, 8, 12, 14) justifies
the operating envelope bounded by the power/flow curve as long as other operating limits are satisfied. Operation
under the power/flow line is designed to enable the direct ascension to full power within the design basis for the
plant.
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BASES FOR 3.1. ,'D 4.1.7 FUEL RODS

Partial Loo 0 eration

The requirements of Specification 3.1.7e for partial loop operation in which the idle loop is isolated, precludes
the inadvertent startup of a recirculation pump with a cold leg. However, if these conditions cannot be met, power
level is restricted to 90.5 percent power based on current transient analysis (Reference 9) ~ For three loop
operation, power level is restricted to 90 percent power based on the Reference 13 and 15 LOCA analyses.

The results of the ECCS calculation are affected by one or more recirculation loops being unisolated and out of
service. This is due to the fact that credit is taken for extended nucleate boiling caused by flow coastdown in the
unbroken loops. The reduced core flow coastdown following the break results in higher peak clad temperature due to
an earlier boiling transition time. The results of the ECCS calculation's are also affected by one or more
recirculation loops being isolated and out of service. The mass of water in the isolated loops unavailable during
blowdown results in an earlier uncovery time for the hot node. This results is. an increase in the peak clad
temperature.

For fuel bundles analyzed with the methodology used in Reference 13, HAPLHGR shall be reduced as required in the
Core Operating Limits Report for 4 and 3 loop operation. For fuel bundles analyzed with the methodology used in
References 15 and 16, HAPLHGR shall be reduced as required in the Core Operating Limits Report for both 4 and 3

loop operation.

Partial loop operation and its effect on lower plenum flow distribution is summarized in Reference ll. Since the
lower plenum hydraulic design in a non-jet pump reactor is virtually identical to a jet pump reactor, application of
these results is justified. Additionally, non-jet pump plants contain a cylindrical baffle plate which surrounds
the guide tubes and distributes the impinging water jet and forces flow in a circumferential direction around the
outside of the baffle.

Recirculation Loo s

Requiring the suction and discharge for at least two (2) recirculation loops to be fully open assures that an
adequate flow path exists from the annular region between the pressure vessel wall and the core shroud, to the core
region. This provides for communication between those areas, thus assuring that reactor water level instrument
readings are indicative of the water level in the core region.

Nhen the reactor vessel is flooded to the level of the main steam line nozzle, communication between the core region
and annulus exists above the core to ensure that indicative water level monitoring in,the core region exists- When
the steam separators and dryer are removed, safety limit 2.1.1d and e requires water level to be higher than 9 feet
below minimum normal water level {Elevation 302'9"). This level is above the core shroud elevation which would
ensure communication between the core region and annulus thus ensuring indicative water level monitoring in the core
region. Therefore, maintaining a recircu'lation loop in the full open position in these two instances are not
necessary to ensure indicative water level monitoring.

Amendmentg, dd, W', 1ne 70b





BASES FOR 3.1.7 AND 4.1.7 FUEL RODS

Re rtin Re uirements

The LCD's associated with monitoring the fuel rod operating conditions are required to be met at all times, i.e., there is .

no allowable time in which the plant can knowingly exceed the limiting values of WLPLHGR, LHGR , HCPR, or Power/Flow Ratio.
It is a requirement, as stated in Specifications 3.1.7a, b, c, .and d that if at any time during power operation, it is
determined that the liaiting values for HAPLHGR, LHGR, HCPR, or Power/Flow Ratio are exceeded, action is then initiated to
restore operation to within the prescribed limits. This action is initiated as soon as normal surveillance indicates that
an operating limit has been reached. Each event involving operation beyond a specified limit shall be reported as a

Reportable Occurrence. If the specified corrective action described in the LCO's was taken, a thirty-day written report is
acceptable.

erations Be ond the End-of-C cle (Coastdown)

The General Electric generic BAR analysis of coastdown operation (Reference 17) concludes that operation beyond the
end-of-cycle (coastdown) is acceptable. Amendment No. 7 to GESTAR (Reference 18) concludes that the analysis
conservatively bounds coastdown operation to forty (40) percent power. The margin to all safety limits analyzed increased
linearly as the power decreased.

Amendment No. 8$ 104,
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~ ~ ~REFERENCES FOR BAStY 3.1.7 AND 4.1.7 FUEL RODS

References (1) thru (6) intentionally deleted.

(7) "Nine Hile Point Nuclear Power Station Unit 1, Load Line Limit Analysis," NED0-24012.

(8) Licensing Topical Report GE Boiling Hater Reactor Generic Reload Fuel Application, NEDE-24011-P-A, August 1978.

(9) Final Safety Analysis Report, Nine Hile Point Nuclear Station, Niagara Hohawk Power Corporation, June 1967.

(10) NRC Safety Evaluation, Amendment No. '24 to DPR-63 contained in letter from G. Lear, NRC, to D. P. Disc dated Hay
15, 1978.

(ll) "Core Flow Distribution in a GE Boiling Hater Reactor as Measured in Quad Cities Unit 1," NED0-10722A.

(12) Nine Mile Point Nuclear Power Station Unit 1, Extended Load Line Limit Analysis, License Amendment Submittal
(Cycle 6), NED0-24185, April 1979.

(13) Loss-of-Coolant Accident Analysis Report for Nine Mile Point Unit 1 Nuclear Power Station, NED0-24348, Aug. 1981.
n

(14) GE Boiling Hater Reactor Extended Load Line Limit Analysis for Nine Mile Point Unit 1 Cycle 9, NEDC-31126,
February 1986.

(15) Nine Hile Point Unit 1, Loss-of-Coolant Accident Ana1ysis, NEDC-31446P, June 1987.

(16) Supplement 1 to Nine Nile Point Generating Station Unit 1 SAFER)CORECOOL/GESTR-LOCA Analysis Report
NEDC-31446P-l, Class III, September 1987
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REFERENCES FOR BASES 3.1.7 AND 4.1.7 FUEL RODS

(17) Ceanunication: R. E. Engel (GE) to T. A. Ippolito (NRC) - "End-of-Cyc1e Coastdown Ana1yzed with ODYN/TASC", dated
September 1, 1981.

(18) Amendment No. 7 to GESTAR. NEDE-24011-P-A-7-US, dated August 1985.

Amendment No. 47, gg, 97, f04,

APR 10589
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.1.8 HIGH PRESSURE COOLANT INJECTION

~tfi !flit
Applies to the operational status of the high
pressure coolant injection system.

O~b ective:

To assure the capability of the high pressure
coolant injection system to cool reactor fuel
in the event of a loss-of-coolant accident.

4.1.8 HIGH PRESSURE COOLANT INJECTION

!lilt
Applies to the periodic testing requirements
for the high pressure coolant injection system.

O~b ective:

To verify the operability of the high pressure
coolant injection system.

e tft tttt

a. During the power operating condition*
whenever the reactor coolant pressure is
greater than 110 psig and the reactor
coolant temperature is greater than
saturation temperature, the high pressure
coolant injection system shall be operable
except as specified in Specification "b"
below.

b. If a redundant component of the high
pressure coolant injection system becomes
inoperable the high pressure coolant
injection shall be considered operable
provided that the component is returned to
an operable cond)tion within 15 days and
the additional surveillance required is
performed.

* One Feedwater Pump blocking valve in
one HPCI pump train may be closed
during reactor startup when core power
is equal to or less than 25'L of rated
thermal power.

thrift

tt
iP,

The high pressure coolant- injection
surveillance shall be performed as indicated
below:

a. At least once er o eratin c cle—

Automatic start-up of the high pressure
coolant injection system shall be
demonstrated.

b. At least once er uarter—

Pump operability shall be determined.

Amendment No*. 113
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LIMITING C NDI SURVEILLANCE RE UIREMENT

c. If Specification "a" and "b" are not
met, a normal orderly shutdown shall
be ini tiated w> thin one hour and
reactor coolant pressure and temp-
erature.shall be reduced to less than
110 psi g and saturation temperature
within 24 hours.

c. Surveillance with Ino erable Com onent

Mhen a component becomes inoperable its
redundant component shall be demonstrated
tq be operable immediately and daily
thereafter.





BASES FOR 3.1.8 AND 4.1.8 HIGH PRESSURE COOLANT INJECTION

The High Pressure Coolant Injection System (HPCI) is provided to 'ensure adequate core cooling in the unlikely event
of small reactor coolant line break. The HPCI System is available for line breaks which exceed the capability of
the Control Rod Drive pumps and which are not large enough to allow fast enough depressurization for core spray to
be effective.

l

One set of high pressure coolant injection pumps consists of a condensate pump, a feedwater booster pump and a motor
driven feedwater pump. One set of pumps is capable of delivering 3,420 gpm to the reactor vessel at reactor
pressure. The performance capability of HPCI alone and in conjunction with other systems to provide adequate core
cooling for a spectrum of line breaks is discussed in the Fifth Supplement of the FSAR.

In determining the operability of the HPCI System, the required performance capability of various components shall
be considered.

a. The HPCI System shall be capable of .meeting at least 3,420 gpm flow at normal reactor operating pressure.

b. The motor driven feedwater pump shall be capable of automatic initiation upon receipt of either an automatic
turbine trip signal or reactor low-water-level signal.

c. The Condenser hotwell level shall not be less than 57 inches (75,000 gallons).

d. The Condensate storage tanks inventory shall not be less than 105,000 gallons.

e. The motor-driven feedwater pump will automatically trip if reactor high water level is sustained for ten seconds

and the associated pump downstream flow control valve is not closed.

During reactor startup and shutdown, only the condensate and feedwater booster pumps are in operation at reactor

pressures below approximately 400 psig. The feedwater pump is in standby. However, if the HPCI initiation signal

occurs, the feedwater pump would automatically start. Calculations show that the condensate and feedwater booster

pump alone are capable of providing 3,420 gpm at a reactor pressure of approximately 270 psig.

The capability of the condensate, feedwater booster and motor driven feedwater pumps will be demonstrated by their
operation as part of the feedwater supply during normal station operation. Stand-by pumps will be placed in service

at least quarterly to supply feedwater during station operation. An automatic system initiation test will be

performed at least once per operating cycle. This will involve automatic starting of the motor driven feedwater

pumps and flow to the reactor vessel.

Revised October 1, 1986, Hay 23, 1989

0301S (proposed)
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BASES FOR 3.1.8 AND 4.1.8 HIGH PRESSURE COOLANT INJECTION

During reactor startup with periods of low reactor water feed demand, one feedwater train is operated with a

blocking valve closed downstream of the main flow control valve when core power is less than or equal to 25'l of
rated thermal power. This allows the low flow control valve to control the reactor water flow during the startup
period when feedwater flow demand is low. Use of the low flow control valve provides more uniform feedwater flow
which reduces thermal cycling at the reactor pressure vessel feedwater nozzles and in the feedwater piping as well
as eliminating a severe service condition in the main flow control valves during reactor startup. Under low
feedwater flow conditions, the main flow control valves also experience high pressure drops and fluid velocities
which shorten the valve's life and can cause plant transients due to control valve failure. Reactor startup with
one HPCI train available is acceptable since LOCA makeup requirements are reduced during startup because of lower
reactor pressure, less decay heat, and lower reactor power than assumed in LOCA analyses performed to Appendix K 10

CFR 50 requirements. The other feedwater train (other HPCI .loop) with its blocking valve open would remain capable
of supplying 3,800 gpm of feedwater upon automatic HPCI initiation at all reactor pressures.

Amendment No. 113

DEC 1,4 1989
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3.2.0 REACTOR COOLANT SYSTEM

A) GENERAL APPLICABILITY

Applies to the operating conditions of the reactor coolant system and its associated
systems and components.

B) GENERAL OBJECTIVE

LIMITINGCONDITIONS FOR OPERATION - To define the lowest functional capability or per-
formance level of the systems which will assure the integrity of the reactor coolant system
as a barrier against the uncontrolled release of radioactivity.

SURVEILLANCE REQUIREMENTS - To define the tests or„inspections required to assure the
functional capability or performance level of the above.





LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREMENT

3.2.1 REACTOR VESSEL HEATUP AND COOLDOWN RATES

A~fi b 1

Applies to the reactor vessel heating or
cooling rate.

~ob ective:

To assure that thermal stress resulting
from reactor heatup and cooldown are
within allowable code limits.

e if'
During the startup and shutdown operations
of the reactor, the reactor vessel temperature
shall not be increased more than 100 F in any
one hour period nor decreased more than 100 F
in any one hour period.
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BASES FOR 3.2.1 REACTOR VESSEL HEATUP AND COOLDOWN

Design calculations reported in Volume I, Section V-A,4.0 (p. V-6)" have demonstrated that the heatup and
cooldown rate of 100F/hr considered in the fatigue analysis will result in stresses well within code
limits. A series of calculations have demonstrated that various extreme heatup and cooldown transients
result in thermal strains well within the ASME Code limits stated in Volume I, Section V-C.3.0 (p. V-19)-
Cooldown incidents include: failure of the pressure regulator leading to a cooldown of 215F in 5.5
minutes (Appendix E-I,3.15 (p.E-45))*, inadvertent opening of a single solenoid-actuated pressure
relief valve leading to a cooldown of 1050F/hr sustained for 10 minutes (Vol. I, Section V-B,1.3 (p.V-ll))*, and
finally, opening all six of the solenoid-actuated relief valves leads to a cooldown of 250F in 7.5 minutes
(Volume IV, Section I-8)*. Reactor vessel heatup of 300F/hr (Vo'}ume IV, Section I-B)* also demonstrates
stresses well within the code requirements. In view of the reported results, the specified heatup and

'ooldownrates are believed to be conservative.

*FSAR
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LIHITIHG CONDITION FOR OPERATION SURVEILLANCE RE IREHENT

HINIHUH REACTOR VESSEL TEHPERATURE FOR

PRES SUR I ZAT ION

ttllt:
Applies to the minimum vessel temperature
required for vessel pressurization.

O~b ective:

To assure that no substantial pressure is
imposed on the reactor vessel unless its
temperature is considerably above .its Nil
Ductility Transition Temperature {HDTT).

~ll t tl
a. During reactor vessel heatup and

cooldown when the reactor is not
critical, the reactor vessel
temperature and pressure shall satisfy
the requirements of Figure 3.2.2.a.

b. During reactor vessel heatup and
cooldown when the reactor is critical,
the reactor vessel temperature and
pressure shall satisfy the
requirements of Figure 3.2.2.b. except
when performing low power physics
testing with the vessel head removed
at power levels not to exceed 5 mw{t),

4.2.2 HINIHUM REACTOR VESSEL TEHPERATURE FOR

PRESSURIZATION

A~itca ballll t

Applies to the required vessel temperature
for pressurization.

O~b ective:

To assure that the vessel is not sub)ected to
any substantial pressure unless its
temperature is greater than its Hll Ductility
Transition Temperature (NDTT).

l~t
a. Reactor vessel temperature and pressure

shall be monitored and controlled to
assure that the pressure and temperature
limits are met.

b. Vessel material and surveillance samples
located within the core region to permit
periodic monitoring of exposure and
material properties shall be inspected on
the following schedule:

First capsule - one fourth service life
Second capsule - three fourth service life
Third capsule - standby

In the event the surveillance specimens at
one quarter of the vessels service life
indicate a shift of reference temperature
greater than predicted the schedule shall
be revised as follows:

Second capsule — one half service life
Third capsule — standby





LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUlREHEHT

c. During hydrostatic testing, the reactor
vessel temperature and pressure shall
satisfy the requirements of Figure
3,2.2.c. 1f the core is not critical.

d. The reactor vessel head bolting studs
shall no't be under tension unless the
temperature of the vessel head flange
and the head are equal to or greater
than 100F.

Amendment No. $ g, 85
78
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LIMIT FOR NONCRITICAL OPERATION
INCLUDING HEAT-UP/COOLDOHN AT

UP TO 100F/HR

P RESSURE si

221
300
350
400
450
500 "

550
600
650
700
750
800
850
900
950

1000
1050
1100
1150
1200
1300
1400

TEMPE RATURE F

100
148
167
182
194
204
213
221
228
235
241
247
252
256
261
265
269
272
276
279
285
291

TABLE 3. 2. 2. a

MINIMUM TEMPERATURE FOR PRESSURIZATION DURING
HEAT-UP OR COOLDOWN (REACTOR NOT CRITICAL)

(HEATING OR COOLING RATE'100F/HR)
FOR UP TO THIRTEEN EFFECTIVE FULL

PONER YEARS OF CORE OPERATION

Amendment No. $g, g$ , 95
MAR 15 19sb
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1600

1400

1200

800

600

U gM p
0

1000
Qs

p

Cl

0 Ql

0
Ig

Limit For Power Operation
(Core Critical) Including
Heatup/Cooldown at
up to 100 F/HR 945

400

200 186

Water Level Must
Be in Normal
Operating Band For
Core to be Critical
at Temperatures
<200 F

100 200

Minimum Vessel Temperature (F)

300

FIGURE 3.2.2.b

MINIMUM TEMPERATURE FOR PRESSURIZATION DURING
HEATUP OR COOLDOWN REACTOR CRITICAL)

(HEATING OR COOLING RATE IOO F/HR) FOR UP TO

THIRTEEN EFFECTIVE FULL POWER YEARS OF COFIE OPERATION

Amendment No. W, N, 95
lit 1t ~
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LIMIT FOR POWER OPERATION
(CORE CRITICAL) INCLUDING HEAT-UP/

COOLDOWN AT UP TO 100F/BR

("

P RESSURE si

186
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950

1000
1050
1100'150
1200
1300
1400

TEMPE RATURE F

100
162:
188
207
222
234
244
253
261
269
275
281
287
292
296
301
305
308
312
316
319
325
331

TABLE 3. 2. 2. b

MINIMUM TEMPERATURE FOR PRESSURIZATION DURING
HEAT-UP OR COOLDOWN ( REACTOR CRITICAL)

(HEATING OR COOLING RATE 100F/BR)
FOR UP TO THIRTEEN EFFECTIVE FULL

POWER YEARS OF CORE OPERATION

Amendment No. 8P, Q, 95
one~
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1400

800

600

400
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1200

8
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1000
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Limit For Znservice Test
(Core Not Critical,
Fuel in Vessel)

597

360

1400

200

100 130 200 '300

Minimum Vessel. Temperature (F)

FIGURE 3.2.2.c

MINIMUM TEMPERATURE FOR PRESSURlZATlON DURING
HYDROSTATIC TFSTING (REACTOR NOT CRITICAL) FOR UP TO

THlRTKEN EFFECTlVE FULL POWER YEARS OF CORE OPERATION

Amendment No. P, gP, 95
Llhn 4 g innn





LIMIT FOR IN-SERVICE TEST
(CORE NOT CRITICALi FUEL IN VESSEL)

PRESSURE si )

360
597
700
800
900

1000
1050
1100
1150
1200
1300
1400

TEMP ERATURE ( F)

100-130
130
164
186
203
216
222
228
233
237
245
253

TABL'E. 3. 2. 2. c

MINIMUM TEMPERATURE FOR PRESSURIZATION DURING
H YDROSTATIC TESTING (REACTOR NOT CRITICAL)

FOR UP TO THIRTEEN EFFECTIVE FULL
POWER YEARS OF CORE OPERATION

Au~.ndment No. 4g, N, 95

MAR 15 1988





BASES FOR 3.2.2 AND 4.2.2 MINIMUM REACTOR VESSEL TEMPERATURE FOR PRESSURIZATION

Figures 3.2.2.a and 3.2.2.b are plots of pressure versus temperature for a heat-up and cool down rate of 100F/hr.
maximum. (Specification 3.2.1). Figure 3.2.2.c is a plot of pressure versus temperature for hydrostatic
testing. These curves are based on calculations of stress intensity factors according to Appendix G of Section
III of the ASME Boiler and Pressure Vessel Code 1980 Edition with Hinter 1982 Addenda. In addition, temperature
shifts due to integrated neutron flux at thirteen effective full power years of operation were incorporated into
the figures. These shifts were calculated from the formula presented in Regulatory Guide 1.99, proposed Revision
2. These curves are applicable to the beltline region at low and elevated temperatures and the vessel flange at
intermediate temperatures. Reactor vessel flange/reactor head flange boltup is governed by other criteria as
stated in Specification 3.2.2.d. The pressure readings on the figures have been adjusted to reflect the
calculated elevation head difference between the pressure sensing instrument locations and the pressure sensitive
area of the core beltline region.

The reactor head flange and vessel flange in combination with the double "0" ring type seal are designed to
provide a leak-tight seal when bolted together. Hhen the head is placed on the reactor vessel, only that portion
of the head flange near the inside of the vessel rests on the vessel flange. As the head bolts are replaced and
tensioned, the head is flexed slightly to bring together the entire contact surfaces adjacent to the "0" rings o
the head and vessel flanges. Both the head and vessel flanges have a NDT temperature of 40F and they are not
subject to any appreciable neutron radiation exposure. Therefore, the minimum vessel flange and head flange
temperature for bolting is established as 40 + 60F or 100F.

Figures 3.2.2.a., 3.2.2.b. and 3.2.2.c. have incorporated a temperature shift due to the calculated integrated
neutron flux. The integrated neutron flux at the vessel wall is calculated from core physics data and has been
measured using flux monitors installed inside the vessel. The curves are applicable for up to thirteen effective
full power years of operation.

Vessel material surveillance samples are located within the core region to permit periodic monitoring of exposure
and material properties relative to control samples. The material sample program conforms with ASTM E185-66
except for the material withdrawal schedule which is specified in Specification 4.2.2.b.

Amendment No. 5P, HS, 95 82
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

Conductivity
Chloride ion

5 gllho/Cll
0.2 ppm

3.2.3 COOLANT CHEMISTRY

~A1 3 cab'~it:

Applies to the reactor coolant system
chemical requirements.

~Ob ective:

To assure the chemical purity of the
reactor coolant water.

~!tf! !\
a. The reactor coolant water shall not.

exceed the following limits with
steaming rates less than 100.000
pounds per hour except as specified
in 3.2.3c:

Conduct) vf ty 2 umho/cm
Chloride ion O.l ppm

b. The reactor coolant water shall not exceed
the following limits with steaming rates
greater than or equal to 100,000 pounds
per hour except as specified in 3.2.3c:

4.2.3 COOLANT CHEMISTRY

~ll !! !!l!
Applies to the periodic testing requ$ reaents
of the reactor coolant chemistry.

~0b ect'i ve:

To determine the chemical purity of the
reactor coolant water.

!~!f! !!

Samples shall be taken and analyzed for
conductivity and chloride ion content at least
3 times per week with a maximum time of 96 hours
between samples. In addition, if the conductivity
becomes abnormal (other than short term spikes)
as indicated by the continuous conductivity monitor,
samples shall be taken and analyzed within 8 hours
and daily thereafter until conductivity returns to
normal levels

When the continuous conductivity monitor is
inoperable, a reactor coolant sample shall be
taken and .analyzed for conductivity and chloride
ion content at least once per 8 hours.

Amendment No. 9

<-ps'-76'3
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LIMITING CONDITION FOR OPERATION SURYEILLANCE RE UIREHENT

c. The limits specified in 3.2.3a and 3.2.3b
may be exceeded for a period of time not
to exceed 24 hours. In no case shall (1)
the conductivity exceed a maximum limit of
10 ymho/cm, or (2) the chloride ion concentra-
tration exceed a maximum limit of 0.5 ppm.

d. IfSpecifications 3,2.3.a, b, and c
are not met, normal order1y shutdown
shall be initiated within one hour
and the reactor shall be in the cold
shutdown condition within ten. hours.

e. If the continuous conductivity monitor .

is inoperable for more than 7 days the
reactor shall be placed in the cold
shutdown condition within 24 hours.

Amendment No. 9 sa





BASES FOR 3.2.3 AND 4.2.3 COOLANT CHEMISTRY

Materials in the primary system are primarily 304 sta1nless steel and the Zircaloy fuel cladding. The
reactor. water chemistry 11mits are established to prevent damage to these materials. L1mits are placed
on chloride concentrat1on and conductivity. The most important limit is that placed on chloride concen-
tration to prevent stress corrosion cracking of the sta1nless steel. When the steaming rate is less than
l00,000 pounds per hour, a more restrictive limit of O.l ppm has been established. At steaming rates of
at least 100,000 pounds per hour, boiling.occurs causing deaeration of the reactor water, thus maintaining
oxygen concentration at low levels.

A short term spike is defined as a rise in conductivity such as that which could arise from injection of
additional feedwater flow for a duration of'pproximately 30 minutes in time.

When conductivity is in its proper normal range, pH and chloride and other impurities affecting conductivity
must also be within their normal range. When and if conductivity becomes abnormal, then chloride measurements
are .made to determine whether or not they are also out of their normal operating values. This would not
necessarily be the case. Conductivity could be high due to the presence of a neutral salt, e.g., Na2S04,
which would not have an affect on pH or chloride. In such a case, high conductivity alone is not a cause
for shutdown. In some types of water-cooled reactors, conductivities are in fact high due to purposeful
addition of additives. In the case of BWR's, however, where no additives are used and where neutral pH
is maintained, conductivity provides a very good measure of the quality of 'the reactor water. Sign1ficant
changes therein provide the operator with a warning mechanism so he can invest1gate and remedy the
condition causing the change before limiting conditions, with respect to variables affecting boundaries of
the reactor coolant, are exceeded. Methods available to the operator for correcting the off-standard con-
dition include, operation of the reactor clean-up system, reducing the input of impurities and placing the
reactor in the cold shutdown condit1on. The major benefit of cold shutdown is to reduce the temperature
dependent corros1on rates and provide time for the clean-up system to re-establish the purity of the reactor
coolant. During start-up periods; which are in the category of less than 100,000 pounds per hour, conduc-
tivity may exceed 2 umho/cm because of the initial eyolution of gases and the initial addition of dissolved
metals. During this period of time, when the conductivity exceeds 2 pmho (other than short term spikes),
samples will be taken to assure that the chloride concentration is less than O.l ppm.

85





BASES FOR 3.2.3 AND 4.2.3 COOLANT CHEMISTRY

The conductivity at the reactor coolant is continuously nenitored. The samples of the coolant which are
taken every 96 hours will serve as a reference for calibration of these monitors and is considered
adequate to assure accurate readings of the monitors. If conductivity is within its normal range,
chlorides and other impurities will also be within their normal ranges. The reactor coolant samples
will also be used to determine the chlorides. Therefore, the sampling frequency is considered adequate
to detect long-term changes in the chloride ion content. However, if the conducti vity changes signifi-
cantly, chloride measurements will be made to assure that the chloride limits of Specification 3.2.3 are
not exceeded.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.2.4 REACTOR COOLANT ACTIVITY

~All fill
Applies to the limits on reactor coolant
activity at all operating conditions.

~0b ective:

To assure that in the event of a reactor
coolant system line break outside the
drywell permissible doses are not
exceeded.

4.2.4 REACTOR COOLANT ACTIVITY

~Aft hill
Applies to the periodic testing requirements
of the reactor coolant activity.

~0b 'ective:

To assure that limits on coolant activity
are not exceeded.

S eci ic ion: A~lfl ll
a. The actor coolant system radio-

activity concentration in water
shall not exceed 25 microcuries
of total iodine per gram of water.

b. If Specification 3.2.4 a, above,
cannot be met after a routine sur-
veillance check, the reactor shall
be placed in the cold shutdown
condition within ten hours.

a. Samples shall be taken at least every
96 hours and analyzed for gross gamma
activity.

b. Isotopic analyses of samples shall be
made at least once per month.
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BASES FOR 3.2.4 AND 4.2.4 RE

The primary coolant radioactivity concentration limit of 25 pCi total iodine per gram of water was calculated
based on a steamline break accident which is isolated in 10.5 seconds. For this accident analysis, all the
iodine in the mass of coolant released in this time period is assumed to be released to the atmosphere at
the top of the turbine building (30 meters). By limiting the thyroid dose at the site boundary to a
maximum of 30 Rem, the iodine concentration in the primary coolant is back-calculated assuming fumigation
meteorology . Pasquill Type F at 1 m/sec. The iodine concentration in the primary coo'lant resulting from
this analysis is 25 pCi/gm.

A radioactivity concentration limit of 25 yCi/g total iodine could only be reached if the gaseous effluents
were near the limit based on the assumed effluent isotopic content {Table A-12 of the FSAR) and the fact
that the primary coolant cleanup systems were inoperative. Hhen the cleanup system is operating, it is
expected that the primary coolant radioactivity would be about 12 yCi/g total iodine. The concentrations
expected during operations with a gaseous effluent of about O.l>Ci/sec would be about 1.5 vCi/g total
iodine.

The reactor water sample will be used to assure that the limit of Specification 3.2.4 is not exceeded. The
total radioactive iodine activity would not be expected to change rapidly over a period of 96 hours. In
addition, the trend of the stack offgas release rate, which is .continuously monitored, is a good indicator
of the trend of the iodine activity in the reactor coolant.

Since the concentration of radioactivity in the reactor coolant is not continuously measured, coolant
sampling would be ineffective as a means to rapidly detect gross fuel element failures. However, as
discussed in the bases for Specification 3.6.2, some capability to detect gross fuel element failures
is inheient in .the radiation monitors in the offgas system and on the main steam lines.
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,.IITING CONDITION FOR OPERATION

3.2.5 REACTOR COOLANT SYSTEH LEAKAGE

App 1 icab i 1 i ty:

Applies to the limits on reactor coolant

!
system leakage rate and leakage detection
systems.

Objective:

To assure that the makeup capability
provided by the control rod drive pump is
not exceeded.

Specification:

a. Any time irradiated fuel is in the
reactor vessel and the reactor
temperature is above 212'F, reactor
coolant leakage into the primary
containment shall be limited to:

SURVE ILLANCE RE(UIREHENT

4.2.5 REACTOR COOLANT SYSTEH LEAKAGE

App1 icabi 1 ity:

Applies to the monitoring of reactor coolant
system leakage.

Objective:

To determine the reactor coolant system
leakage rate and assure that the leakage
limits are not exceeded.

Specification:

a. A check of the reactor coolant leakage
shall be made every four hours.

1. Five gallons per minute
un iden tified 1 eak age.

2. A two gallon per minute increase
in unidentified leakage within any
period of 24 hours or less.

3. Twenty-five gallons per minute
total leakage (identified plus
unidentified) averaged over any 24
hour period.

Amendment No. 70
89
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LIHITING CONOITION FOR OPERATION

b. Any time irradiated fuel is in the
reactor vessel and reactor coolant
temperature is above 212'F, at least
one of the leakage measurei~ent channels
associated with each sump (one for the
drywell floor drain and one for the
equipment drain) shall be operable.

If conditions a or b cannot be met, the
reactor will be placed in the cold shutdown
condition within 24 hours.

SURVEILLANCE RE(JUI REHENT

b. The following surveillance shall be
performed on each leakage detection
system:

l. An instrument calibration once
each refueling outage.

2. An instrument functional test once
every three months.

Amendment No. 70





BASES FOR 3.2.5 AND 4.2.5 REACTOR COOLANT SYSTEM LEAKAGE RATE

Allowable leakage rates of coolant from the reactor coolant system have been based on the predicted and experimentally
observed behavior of cracks in pipes and on the ability to makeup coolant system leakage in the event of loss of
offsite a-c power. The normally expected background leakage due to equipment design and the detection capability for
determining coolant system leakage were also considered in establishing the limits. The behavior of cracks in piping
systems has been experimentally and analytically investigated as part of the USAEC sponsored Reactor Primary Coolant
System Rupture Study (the Pipe Rupture Study). Work utilizing the data obtained in this study indicates that leakage
from a crack can be detected before thh cr ack grows to a dangerous or critical size by mechanical)y or thermally
induced cyclic loading, or stress corr osion cracking or some other mechanism characterized by gradual crack growth.
This evidence suggests that for leakage somewhat greater than the limit specified for unidentified leakage, the
probability is small that imperfections or cracks associated with such leakage would grow rapidly. However, the
establishment of allowable unidentified leakage greater than that given in 3.2.5 on the basis of the data presently
available would be premature because of uncertainties associated with the data. For leakage of the order of 5 gpm as
specified in 3.2.5, the experimental and analytical data suggest a reasonable margin of safety that such leakage
magnitude would not result from a crack approaching the critical size fear rapid propagation. Leakage of the magnitude
specified can be detected reasonably in a matter of a few hours utilizing the available leakage detection schemes, andif the origin cannot be determined in a reasonably short time, the plant should be shut down to allow further
investigation and corrective action.

Inspection and corrective action is initiated when unidentified leakage incr eases at a rate in excess of 2 gpm, within
a 24 hour period or less. This minimizes the possibility of excessive propagation of intergranular stress corrosion
cracking.

A total leakage of 25 gpm is well within the capacity of the control rod drive system makeup capability (page III-7 of
the First Supplement).* As discussed in 3.1.6 above, for leakages within this makeup capability, the core will remain
covered and automatic pressure blowdown will not be actuated.

The primary means of determining the reactor coolant leakage rate is by monitoring the rate of rise in the levels of
the drywell floor and equipment drain lines. Checks will be made every four hours to verify that no alarms have been
actuated due to high leakage. For sump inflows of one gpm, changes on the order of 0.2 gpm can be detected within 40
minutes. At inflows between one and five gpm, changes on the order of 0.5 gpm can be detected in eight minutes.

»FSAR

Amendment No. 70 90
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OASES FOR 3.2.5 AND 4.2.5 REACTOR"COOLANT SYSTEN LEAKAGE RATE

Leakage is detected by having all unidentified leakage routed to the drywe'll floor drain tank and identified leakage
routed directly to the drywell equipment drain tanks. Identified leakage includes such items as recirculation pump
seal leakage and recirculation pump suction and discharge valve packing leakoff.

Another method wi 1 1 monitor the time required to fill the tanks between two[daccurately determined levels. When the
level in the tank reaches the low- level switch setting, a timer will start 'and operate for a preset time interval. If
the timer resets before the high-level switch setting is reached indicating a leakage rate within allowable limits, no
action will result, and the system resets for the next filling and timing cycle. If the leakage is high enough to
cause the level to reach the high level switch setting before the timer resets automatically, an alarm is actuated
indicating leak rate above the predetermined limit {First and Fifth Supplements).*

Additional information is available to the operator which can be used for the shift leakage check if the drywell sumps
level alarms are out of service. The integrated flow piped from the sumps to the waste disposal system can be
checked.

gualitative information is also available to the operator in the form of indication of drywell atmospheric
conditions. Continuous leakage from the priniary coolant system would cause an increase in drywell temperature. Any
leakage in excess of 15 gpm of steam would cause a continuing increase in drywell pressure with resulting scram {First
Supplement).*

Either the rate of rise leak detection system, the timer leak detection system or the integrated flow can be utilized
to satisfy Specification 3.2.5.b.

«FSAR

Amendment No. 70 91.





('IHITING
CONDITION FOR OPERATION

3.2.6 INSERVICE INSPECTION AND TESTING

SURVEILLANCE REQUIREMENT

4.2.6 INSERVICE INSPECTION AND TESTING

App'lies to components which are part of
the reactor coolant pressure boundary and
their supports and other safety-related
pressure vessels, piping, pumps, and
valves.

Applies to periodic inspection and
testing of components which are part of
the reactor coolant pressure boundary
and their supports and other safety-
related pressure vessels, piping, pumps,
and valves.

O~ib ective:

To assure the integrity of the reactor
coolant pressure boundary and the
operational readiness of safety-related
pressure vessels, piping, pumps, and valves.

O~ib ective:

To verify the integrity of the reactor
coolant pressure boundary and the
operational readiness of safety-related
pressure vessels, piping, pumps, and
valves.

a. Inservice Ins ection

1. To be considered operable, Quality
Group A, B and C components shall
satisfy the requirements contained
in Section XI of the ASME Boiler
and Pressure Vessel Code and appli-
cable Addenda for continued service of
ASHE Code Class 1, 2 and 3 components,
respectively, except where relief has
been granted by the Commission pursuant
to 10CFR50, Section 50.55a(g)(6)(i).

e «~~ tel~

a. Inservice Ins ection

l. Inservice inspection of Quality
Group A, B and C components shall
be performed in accordance with
the requirements for ASHE Code
Class 1, 2 and 3 components, re-
spectively, contained in Section
XI of the ASHE Boiler and Pressure
Vessel Code and applicable Addenda
as required by 10CFR50, Section
50.55a(g), except where relief has
been granted by the Commission
pursuant to lOCFR part 50
Section 50.55a(g)(6)(i).

92
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LIHITING CONDI T ION FOR OPERATION SURVEILLANCE REQUIREHENT

2. The Inservice Inspection Prograa for
piping identified in NRC Generic
Letter 88-01 shall be perforaed in.
accordance with the staff positions
on schedule, methods, personnel and
sample expansion included in this
generic letter.

b. Inservice Testin

1. To be considered operable, Quality
Group A, B and C puaps and valves,
shall satisfy the requireaents
contained in Section XI of the ASHE
Boiler and Pressure Vessel Code and
applicable Addenda for continued
service of ASHE Code Class 1, 2 and
3 components, respectively, except
where relief has been granted by the — .

Coceission pursuant to 10CFR50,
Section 50.55a(g)(6)(i).

c. Perforaance of the above inservice
inspection and testing activities shall
be in addition to other specified
Surveillance Requiresents.

d. Nothing in the ASHE Boiler and Pressure
Vessel Code. shall be construed to
supersede the requireaents of any
Technical Specification.

b. Inservice Testin

1. Inservice testing of Quality Group
A, B and C pujaps and valves shall be
performed in accordance with the
requirements for ASHE Code Class 1,
2 and 3 coaponents contained in
Sectidn XI of the ASHE Boiler and
Pressure Vessel Code and applicable
Addenda as required by 10CFR50,
Section 50.55a(g), except vhere
relief has been granted by the
Colxlission pursuant to 10CFR Part
50, Section 50.55a(g)(6)(i).

Amendment No. 107,





BASES FOR 3.2. 6 AND 4.2. 6 INSERVICE INSPECTION AND TESTING

The inservice inspection and testing programs(1)(2) for the Nine Hile Point Unit 1 plant conform to the
requirements of 10CFR50, Section 50.55a(g). Hhere practical, the inspection of components, pumps and valves
classified into NRC Quality Groups A, B and C conforms to the requirements of ASHE Code Class 1, 2 and 3

components, pumps and valves, respectively, contained in Section XI of the ASME Boiler and Pressure Vessel Code.

If a Code required inspection is impractical for the Nine Mile Point Unit 1 facility, a request for relief from
that requirement is submitted to the Commission in accordance with 10CFR50, Section 50.55a(g)(6)(i).

Request for relief from the requirements of Section XI of the ASHE Code and applicable Addenda will be submitted
to the Commission prior to the beginning of each 10-year inspection interval if they are known to be required at
the time. Requests for relief which are identified during the course of inspection will be submitted quarterly
throughout the inspection interval.

The inservice inspection program for piping conform~ to the staff positions on schedules, methods, personnel and

sample expansion contained in Generic Letter 88-01.<3) It is performed in order to detect and survey
intergranular stress corrosion cracking of BHR austenitic stainless steel piping that is four inches or larger in

=nominal diameter and contains reactor coolant at a temperature above 200'F during power operation. Inspections
shall be performed by individuals qualified to: (A) the ASHE Boiler and Pressure Vessel Code,. Section XI, and

(B) Ultrasonic Testing Operator Training for the Detection of Intergranular Stress Corrosion Cracking developed

by the EPRI Non-Destructive Examination Center. As an alternate, Niagara Hohawk may use other qualification
programs approved by the NRC.

References

(2)

(3)

Letter from the Nuclear Regulatory Commission (D. B. Vassallo) to Niagara Hohawk Power Corporation (G. K.

Rhode), dated September 19, 1983.

Letter frqm Niagara Mohawk Power Corporation (D. P. Disc) to the Nuclear Regulatory Commission (T. A.

Ippolito), dated August 7, 1981.

Generic Letter 8&-01 endorses NUREG 0313 Revision. 2, "Technical Report on Haterial Selection and

Processing Guidelines for BHR Coolant Pressure Boundary Piping," dated January 1988.

Amendment No. 107,

JUL 7 1989
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LIMITING CONDITION FOR OPERATION SURVEILLANCE ~E(EUIRE.'IENT

3.Z.7 REACTOR COOLANT SYSTEM ISOLATION VALVES

A licabilit :

4.2.7 REACTOR COOLANT SYSTEM ISOLATION VALVES

A 1icabi lit:
Applies to the operating status of the
system of isolation valves on lines con-
nected to the reactor coolant system.

~0b 'ectI ve:

To assure the. capability of the reactor
coolant system isolation valves to mini-
mize reactor coolant loss in the event
of a rupture of a line connected to the
nuclear steam supply system.

S ecification:

Applies to the periodic testing requirement
for the reactor coolant system isolation
valves.

NP

Objective:

To assure the capability of the reactor
coolant system isolation valves to minimize
reactor coolant loss in the event of a rup-
ture of a line connected to the nuclear
steam supply system.

S ecification:

a. During power operating conditions
whenever the reactor head is on, all
reactor coolant system isolation
valves on lines connected to the re-
actor coolant system shall be opera-
ble except a's specified in "b" below.

b. In the event any isolation valve be-
comes inoperable the system shall be
considered operable provided at least
one valve in each line having an in-
operable valve is in the mode cor-
responding to the isolated condition.

The reactor coolant system isolation valves
surveillance shall be performIed as indica-
ted below (see Table 3.2.7)-

operable automatically initiated power-
operated isolation valves shall be
tested for automatic initiation and
closure times.

b. At least once er uarter all normally
open power-operated iso ation va',ves
(except the feedwater and main-stear~
line power-operated isolation valves)
shall be fully closed and reopened.





R F I I. N E RE UIREHENT

c. If Specifications 3.2.7a and b above are
not met, initiate normal orderly shutdown
within one hour and have reactor in the
cold shutdown condition within ten hours.

f
and main-steam line power-operated
isolation valves shal 1 be exercised by
pai tial closure and subsequent reopening.

d. At least once~~er lant cold shutdown the
feI!7lwater and main steam line power-
operated isolation valves shall be fully
closed and reopened, unless this test has
been performed within the previous 92
days.

Amendment tto. P( t't'1

JUL 0 >9M
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LIHITING CONOI TIONS FOR OPERATION

Table 3.2.1

REACTOR COOLANT SYSTEH ISOLATION VALVES

Location Relative
No. of Valves to Primary Norw>al

(Each Line) Containaent Position

Action on
Oper. Tive Initiating

Vot>ve pover Sees> ~SI nn>

Initiating Signal
(All Valves Have
Reste Hanual Backu )

Hain Stean
~(Too S nes>

Eaer enc Coolin Stean Line Drain

(Two L nes)

Inside
Outside

Outside

Open
Open

Open

AC Hotor IO
Pn/OC Solenoid 10

Pn/OC Solenoid 10

Close
Close

Close

Reactor water level low.-low.
or main steaa line high radia-
tion, or aain steaa line high
flow, or low condenser
vacua, or high teaperature
in the steam tunnel

Eaer enc Coolln Hi h Point Vent
to Ha n Steaa
(One L ne)

Outside Open Pn/OC Solenoid 10 Close

Feedvater
~<~so S nes>

Eaer enc Coolin

Outside
Outside

Open AC Hotor 60
Self Act. Ck.

Steaa Leavin Reactor
(Two L nes)

(c>ndenser Return to Reactor
{ Iws IInes)

Outside
Outside

Inside
Outside

Open
Open

AC Hotor
OC Hotor

38
38

Self Act. Ck.
Closed Pn/OC Solenoid 60

Close
Close

Close

High systea flow

NOTES:

( 1) Pn - Pneumatically operated.

Amendment No. 60, 96, )go
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LIHITINC CONDITIONS FOR OPERATION
Table 3.2.7 (Continued)

REACTOR COOLANT SYSTEH ISOLATION VALVES

~tine or S stan

Location Relative
No. of Valves to Prlisary Noreal
~((ach Line contalnnent position

Action on Inl t iatlng Signal
Oper. Tlae Initiating (All Valves Have

notice poser (sect ~si nal Remte Rannal Recto i

Hater Leavtn Reactor
(One L ne)

Hater Return to Reactor
(One L ne)

Shutdown Cool ln

Hater Leavin Reactor
(One Line)

Hater Return to Reactor
(One L ne)

Inside
Outside

Ins lde
Outside

Inside
Outside

Inside
Outs lde

Open
Open

Open

Closed
Closed

Closed

AC Hotor .
DC Hotor

18
ls

AC Hotor 18
Self Act. Ck.

AC Hotor
DC Hotor

40
4D

AC Hotor 40
Self Act. Ck.

Close
Close

Close

Close
Close

Close

Reactor water level
Iow-low, or high area
teetperature. liquid
pol son lnl t1 at ion or
high systce pressure,
or Iou systca flow. or
high systea tcepcrature

Reactor water level
low-low, or high area
teuperature

Amendment No. 110,

118a





LIHITING CONOI TIONS FOR OPERATION
Tab)e 3.2.1 (Continued)

REACTOR COOLANT SYSTEH ISOLAIION VALVES

Lt~ne or S stan

Reactor He~ad S ra

Llauld Poison
(One L lne)

Control Rod Orlve H draullc
~LO e L nel

Scran Olschar e S stea Vent"
(One Leone)

Inside
Outside

Ins 1 de
Outside

Ins 1 de

Outs I de

Outside

Closed

Open

Location Relative
No. of Valves to Prloary Normal

(Each Line) Contalnaent Posl t ion Hotlve
Power'elf

Act. Ck.
R.H.P.O.

Self Act. Ck.
Self Act. Ck.

Self Act. Ck.
Self Act. Ck.

A. I.A.O.

30

lo Close Autoaatlc or aanual
reactor scram.

Haxlaua Act ion on Inltlat lng Signal
Oper. I lee Inl t lat lng (All Valves Have

(lect StstnnaaltReoot ~ Rane~at Bartas l (

Scraa Dlschar e S stee
Oralni'One

One)
Outs lde Open A. I.A.O. 10 Close

Core Stsra~ IIISH Point VHeennlt

(Two Lines)
Inside

Outside
Closed AC Hotor 30
Closed A I r IOC So I eno ld 30

Close
Close

Reactor water level
Iow-low or high drywell
pressure.

R.H.P.O. - Reaote Hanua I Power Operated.
, A.I.A.O. - Autoaattcally Inltlated Air Operated.

" See 3.l.le for LCO requlrenents.

Asssendatent No. 118

JUL 3 mo
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BASES FOR 3.2.7 ANO 4.2.7 REACTOR COOLANT SYSTEM ISOLATION VALVES

Double isolation valves are provided in lines which connect to the reactor coolant system to assure isola-
tion and minimize reactor coolant loss in the event of a line rupture. The specified valve requirements
assure that isolation is already accomplished with one valve shut or provide redundancy in an open line with

'wooperative valves. Except where check valves are used as one or both of a set of double isolation valves,
the isolation valves shall be capable of automatic initiation and the closure times presented in Table 3.2.7.
These closure times were selected to minimize coolant losses in the event of the specific line rupturing.
Using the longest closure time on the main-steam-line valves following a main-steam-line break (Appendix
E-II.1.0 ), the core is still covered by the time the valves close. Following a specific system line break,
the cleanup and shutdown cooling closing times will upon initiation from a low-low level signal limit cool-
ant loss such that the core is not uncovered. Feedwater flow would quickly restore coolant levels to pre-
vent clad damage. Closure times are discussed in Section VI-C.1.0".

The valve operability test intervals are based on periods not likely to significantly affect operations,
and are consistent with testing of other systems. Results obtained during closure testing are not ex-
pected to differ appreciably from closure times under accident conditions as in most cases, flow helps to
seal the valve.

The test interval of once per operating cycle for automatic initiation resu'Its in a faiIure probability of
1.1 x 10 (Fifth Supplement, p. 'l15)* that a line will not isolate. More frequent testing for valve oper-
ability results in a more reliable system.

120





LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.2.7.1 PRIMARY COOLANT SYSTEM PRESSURE ISOLATION VALVES 4.2.7.1 PRIMARY COOLANT SYSTEM PRESSURE ISOLATION VALVES

A~1<

Applies to the operating status of isolation
valves for systems connected to the primary
coolant system.

~0b ective:

To increase the reliability of primary coolant
system pressure isolation valves thereby reducing
the potential of an intersystem loss of coolant
accident.

A~ff fill
Applies to the periodic testing of primary
coolant system pressure isolation valves.

~0b ective

To increase the reliability of primary coolant
system pressure isolation valves thereby reducing
theI potential of an intersystem loss of coolant
accident.

~ffff Af

a. The integrity of all pressure isolation valves
listed in Table 3.2.7.1 shall be demonstrated.
Valve leakage shall not exceed the amounts
indicated.

b. If Specification a cannot be met, an orderly
shutdown shall be initiated within 1 hour and
the reactor shall be in the cold shutdown
condition within 10 hours.

a ~ Periodic leakage testing on each valve listed
in Table 3.2.7.1 shall be accomplished prior to
exceeding 2% power while in the power operating
condition every time the plant is placed in a
cold shutdown condition for refueling, each time
the plant is placed in a cold shutdown condition
for 72 hours if testing has not been accomplished
in the preceding 9 months. and prior to returning
the valve to service after maintenance, repair or
replacement work is performed.

Order dated: April 20, 1981

To satisfy ALARA requirements, leakage may be measured
indirectly (as from the performance of pressure indicators)if accomplished in accordance with approved procedures and
supported by computations showing that the method is
capable of demonstrating valve compliance with the leakage
criteria.





TABLE 3.2.7.1

PRIMARY COOLANT SYSTEM PRESSORE ISOLATION VALVES

~Ss tern

1. Core Spray System

2. Condensate Supply to
Core Spray
(Keep Fill System)

Valve No.

40-03
40-13

40-20
40-21
40-22
40-23

Maximum
(a)

Allowable Leaka e

<5.0 gpm
<5.0 gpm

<5.0 gpm
<5.0 gpm
<5.0 gpm
<5.0 gpm

Footnote:
~1. Leakage rates less than or equal to 1.0 gpm are considered acceptable

2. Leakage rates greater than 1.0 gpm but less than or equal to 5.0 gpm are
considered acceptable if the latest measured rate has not exceeded the
rate determined by the previous test by an amoun that reduces the margin
between measured leakage rate and the maximum permissible rate of 5.0 gpm
by 50'4 or greater.

3. Leakage rates greater than 1.0 gpm but less than or equal to 5.0 gpm are
considered unacceptable if the latest measured rate exceeded the rate
determined by the previous test by an amount that reduces the margin
between measured 'leakage rate and the maximum permissib'le rate of 5.0 gpm
by 50$ or greater.

4. Leakage rates greater than 5.0 gpm are considered unacceptable.

5. Test differential'ressure shall not be less than 150 psid.

Order dated: April 20, 1981 120b
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.2.8 PRESSURE RELIEF SYSTEMS-SAFETY VALVES

A licabilit:
Applies to the operational status of the
safety valves.

~0b'ective:

To assure the capability of the safety
valves to limit reactor overpressure be-
low the safety limit in the event of
rapid reactor isolation and failure of
all'ressure relieving devices.

S ecification:

4.2.8 PRESSURE RELIEF SYSTEMS-SAFETY VALVES

A~ib ii
Applies to the periodic testing require-
ments for the safety valves.

~Ob ective:

To assure the capability of the safety
valves to limit reactor overpressure to be-
low the safety limit.

S ecification:

a. Ouring power operating conditions
and whenever the reactor coolant
pressure is greater than 110 psig
and temperature greater than satura-
tion temperature all sixteen of the
safety valves shall be operable.

b. If specification 3.2.8a is not met,
the reactor coolant pressure and
temperature shall be reduced to 110
psig or less and saturation tempera-
ture or less, respectively, within
ten hours.

At least once during each operating cycle
at least eight of the sixteen safety valves
shall be removed, tested for set point and
partial lift, and then returned to opera-
tion or replaced.





BASES FOR 3.2.8 AND 4.2.8 PRESSURE RELIEF SYSTEM-SAFETY VALYES

The required number of operable safety valves is based on the analysis presented in Appendix E-I.3.7* which
assumed reactor isolation with no scram. Operation of all 16 safety valves will limit reactor pressure be-
low the safety limit of 1375 psig. Partial redundancy is provided by the solenoid-actuated pressure relief
valves as the relieving capacity of each of these valves is approximately the same as a safety valve, as dis-
cussed in 2.2.2 above.

I

The safety valve testing and intervals between tests are based on manufacturer's recommendations and past
experience with spring actuated safety valves.

*FSAR





LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.2.9 PRESSURE RELIEF SYSTENS - SOLENOID-ACTUATED

!
L V

Applies to the operational status of the
solenoid-actuated pressure relief valves.

4.2.9 PRESSURE RELIEF SYSTEMS - SOLENOID-ACTUATED
V

~A1i built

Applies to the per iodic testing requirements
for the solenoid-actuated pressure relief
valves.

O~bective:

To assure the capability of the
solenoid-actuated pressure relief valves to
limit reactor overpressure below the lowest
safety valve setpoint in the event of rapid
reactor isolation.

Objective:

To assure the operability of the
solenoid-actuated pressure relief valves to
limit reactor overpressure in the event of
rapid reactor isolation.

a. During the power operating condition and
whenever the reactor coolant pressure is
9reater than 110 psig and temperature
greater than saturation, five of the six
solenoid-actuated pressure relief valves
shall be operable.

The solenoid-actuated pressure relief valve
surveillance shall be performed as indicated
below.

a. The setpoints of the six relief valves
shall be as follows:

b. If Specification 3.2.9a is not met, the
reactor coolant pressure and temperature
shall be reduced to 110 psig or less

and'aturationtemperature or less,
respectively, within ten hours.

No. of
Valves ~Set oint

< 1090 psig
C 1095 psig
c 1100 psig

Amendment Ho. 86 123





LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

4.2.9 PRESSURE RELIEF SYSTEMS - SOLENOID-ACTUATED
V V N

b. At least once during each operating cycle
with the reactor at pressure, each valve
shall be manually opened until acoustic
monitors or thermocouples downstream of
the valve indicate that the valve has
opened and steam is flowing from the
valve.

c. At least once during each operating cycle,
relief valve setpoints shall be verified.

Amendment No. 86 123a





8ASES FOR 3.2.9 ND 4.2.9 PRESSURE RELIEF SYSTEM - SOLENOID ACT TEO

As discussed in 2.2.2 and 3.2.8 above, the solenoid-actuated pressure relief,valves are used to avoid
actuation of the safety valves. The set points of the six relief valves are staggered. Two valves are
set at 1090 psig, two are set at 1095 psig, and two are set at 1100 psi g. The operator will endeavor to
place the set-point at these figures. However, a set-point error for each valve can be as much as +12 psig.

Six valves are provided for the automatic depressurization function, as described in 3.1.5. However, only
five valves are required to prevent actuation of the safety valves, as discussed in the Technical Supplement
to Petition to Increase Power Level, Section II.XV, letter, T. D. Orosnan to Peter A. Norris dated
February 28, 1972, and letter, Philip D. Raymond to A. Giambusso, dated October 15, 1973.

The basis for the surveillance requirement is given in 4.1.5.





3.3. 0 PRINRY CONTAINMENT

APPLICABILITY

Applies to the operating status of the primary containment systems.

OBJECTIVE

To assure the integrity of the primary containment systems.

SPECIFICATION

Primary containment integrity shall be maintained at all times when the reactor is
critical or when the reactor water temperature is above 215F and fuel is in the reactor
vessel except while performing low power physics tests at atmospheric pressure durin or
after refueling at power levels not to exceed 5 Hat.
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3. 3. I OXY(tlN Cl)NCI N IIIAI ION 4. I. I OXYl l N I ONt I NIIIAIILJN

A~licabi I i ty:

Applies lo the limit on oxyge» cu»ie»tla-
tion within the primary containment system.

AI)P I l l Bb I I l lg:

App I I Ls llJ l Ill pl I lULlll tLst /ng I L qllllLN
I ol the pl )mary I u»la)»ment system ux Ygeg
iu»(.v»t) vl lu».

0~4 ective:

To assure that in the event of a loss-of-cuula»t
accident any hydrogen generation will nut result
in a combustible mixture within the primary
containment system.

if''
a. The primary conlai»me»t atmosphere shal I be

reduced to less than four percent by volume
oxygen concentration with nitrogen gas whenever
the reactor coolant pressure is greater than IIQ
prig and the reactor is in the power operating
conditio», except as spvcilied in "b" below.

Ob)a.( l 'Ive.

lo assure that the uxyge» Lu»LL»tlat lllll
within the primary iuntaillme»t system is
within required limits.

bgt.i'i I iLai i~>n:

At least once a week oxygen concentratiOn
shal be determined.





LIHITING CONDITION FOR OPERATION EURVEILLANCE ~E(EUIRENENI

b. Within the 24-hou~ period subsequent
to the reactor being placed in the run
mode for the power operating
condition, the containment atmosphere
oxygen concentration shall be reduced
to less than four percent by volume,
and maintained in this condition.
Oeinerting may commence 24 hours prior
to a major refueling outage or other
scheduled shutdown.

C. If Specifications "a" or "b" above are
not met, the reactor coolant pressure
shall be reduced to llO psig or less
within ten hours.

Amendment No. 115





D '3
BASES FOR 3.3.1 AND 4.3.I OXYGEN CONCENRAllON

The four percent by volume oxygen concentration eliminates the possibility of hydrogen combustion
following a loss-of-coolant accident (Section VII-G.2.0 and Appendix E-ll.5.2)'. The only way that
significant quantities of hydrogen could be generated would be if all core spray systems failed to
sufficiently cool the core. As discussed in Section VII-A.2.0 and illustrated in Figure VII-2.'he iU> e
spray system is capable of design flow of 3400 gpm at a reactor pressure of ll3 psig. In addition to
hydrogen generated by metal-water reaction, significant quantities can be generated by r~diolysis.„ .

(Technical Specification to Petition for Conversion from Provisional Operating License tu Full Ter'm
Operating License).

At reactor pressures of 110 psig or less, the reactor will have been shutdown for more than an'our and
the decay heat will be at sufficiently low values so that fuel rods will be completely wetted by core
spray. The fuel clad temperatures would not exceed the core spray water saturation temperature of about
344F.

The occurrence of primary system leakage following a major refueling outage or other scheduled shutdown is
much more probable than the occurrence of the loss-of-coolant accident upon which the specified oxygen
concentration limit is based. Permitting access to the drywell for leak inspections during a startup is
judged prudent in terms of the added plant safety offered without significantly reducing the margin of
safety. Thus to preclude the possibility of starting the reactor and operating t'or extended periud~ ut
time with significant leaks in the primary system, leak inspections are scheduled during startup period~
when the primary system is at or near rated operating temperature and pressure. The 24-hour period to
provide inerting is judged to be reasonable to perform the le'ak inspection and establish the required
oxygen concentration.

The primary containment is normally slightly pressurized during periods of reactor operation. Nitrogen
used for inerting could leak out of the containment but air could not leak in to increase the oxygen
concentration. Once the containment is filled with nitrogen to the required concentration, no monitoring
of oxygen concentration is necessary. However, at least once a week, the oxygen co»centration will be
determined as added assurance that Specification 3.3.l is being met.

. Ig
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LIMITING CONDITION FOR OPERATION

3.3.2 PRESSURE SUPPRESSION SYSTEM PRESSURE

AND SUPPRESSION CHAMBER WATER

TEMPERATURE AND LEVEL

SURVEILLANCE REQUIREMENT

4.3.2 PRESSURE SUPPRESSION SYSTEM PRESSURE
AND SUPPRESSION CHAMBER WATER

TEMPERATURE AND LEVEL

~kb i B

Applies to the interrelated parameters
of pressure suppression system pressure
and suppression chamber water
temperature and level.

Objective:

To assure that the peak suppression
chamber pressure does not exceed design
values in the event of a loss-of-coolant
accident.

Specif ication:

a. The downcomers in the suppression
chamber shall have a minimum
submergence of three feet and a
maximum submergence of four and one
half feet whenever the reactor
coolant system temperature is above
215F.

b. During normal power operation, the
combination of primary containment
pressure and suppression chamber
bulk pool temperature shall be
within the shaded area of

Applies to the periodic testing of the
pressure suppression system pressure and
suppression chamber water temperature
and level.

Objective:

To assure that the pressure suppression
system pressure and suppression chamber
water temperature and level are within
required limits.

Specification:

a. At least once per day the
suppression chamber water level and
temperature and pressure
suppression system pressure shall
be checked.

b. A visual inspection of the
suppression chamber inter ior,
including water line regions, shall
be made at each major refueling
outage.
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LIMITING CONDITION FOR OPERATION SURVE ILLANCE REQUIREMENT

(1) Figure 3.3.2a when downcomer
subm'rgence is greater than or equal to
4 feet, or (2) Figure 3.3.2b when
downcomer subm rgence is greater than or
equal to 3 feet but less than 4 feet.
If these temperatures are exceeded, pool
cooling shall be initiated iomediately.

I c. Whenever heat from relief valve
operation is being added to the
suppression pool, the pool
temperature shall be continually
monitored and also observed and
logged every 5 minutes until the
heat addition is terminated.

c ~

d.

e.

If Specifications 'a and b above are not
met within 24 hours, the reactor shall
be shut down using normal shutdown
procedures.

During testing of relief valves which
add heat to the torus pool, bulk pool
temperature shall not exceed 10F above
normal power operation limit specified
in b above. In connection with such
testing, the pool temperature nast be
reduced within 24 hours to below the
normal power operation limit specified
in b above.

The reactor shall be scrammed from any
operating condition when the suppression
pool bulk temperature reaches llOF.
Operation shall not be resumed until the
pool temperature is reduced to below the
normal power operation limit specified
in b above.

e. Whenever there is indication of
relief valve operation with the
local temperature of the
suppression pool reaching 200F or
acre, an external visual
examination of the suppression
chamber shal) be conducted before
resuming power operation.

d. Whenever operation of a relief
valve is indicated and the bulk
suppression pool temperature
reaches 160F or above while the
reactor primary coolant system
pressure is greater than 200 psig,-
an external visual examination of.--

~~
the suppression chamber shall be

,.'ade before resuming normal power
oper ation.

During reactor isolatien conditions, the
reactor pressure vessel shall be
depressurized to less than 200 psig at.
normal cooldown rates if the pool bulk
temperature reaches 120F.

Amendment No. 25, 76
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FIGUR 3.3.2 a
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FIGURE. 3.3.2 b
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BASES F(8 3.3.2 AND 4.3.2 PRESSURE SUPPRESSION SYSTEM PRESSURE AND SUPPRESSION CHAMBER WATER TEMPERATURE AND LEVEL

The values specified for suppression chamber water temperature, maximum downcomer submergence, and system pressures
are based on the effect these parameters have on the short-term post-accident system pressure following a
loss-of-coolant accident. The combinations shown on Figures 3.3.2 a and b and the water level required are based on
maintaining the post-accident pressure below the design value of 35 psig and the maximum suppression chamber water
temperature below 140F in the containment design basis loss-of-coolant accident (Appendix E-11.2.2.3).*

The calculational basis for the pressure suppression system initial conditions, Figures 3.3.2 a and b are presented in
the Fifth Supplement.*

The three foot miniwm and the four and one-half foot maximm submergence are a result of the Mark I Containment Long
Term Program.

The 215F limit for the reactor is specified, since below this temperature the containmnt can tolerate a blowdown
without exceeding the 35 psig design pressure of the suppression chamber without condensation.

Actually, for reactor temperatures up to 312F the containaent can tolerate a blowdown without exceeding the 35 psig
design pressure of the suppression chamber, without condensation.

Sofia experimental data suggests that excessive steam condensing loads might be encountered if the bulk temperature of
the suppression pool exceeds 160F during any period of re1ief valve operation with sonic conditions at the discharge
exit. This can result in local pool temperatures in the vicinity of the quencher of 200F. Specifications have been
placed on the envelope of reactor operating conditions so that the reactor can be depressurized in a timely manner to
avoid the regime of potentially high suppression chamber loadings.

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

Because of the large volume and thermal capacity of the suppression pool, the volume and temperatur e normally changes
very slowly and monitoring these parameters daily is sufficient to establish any temperature trends. By requiring the
suppression pool temperature to be continually monitored and frequently logged during periods of significant heat
addition, the temperature trends will be closely followed so that appropriate action can be taken. The requirement
for an external visual examination following any event where potentially high 'loadings

*FSAR 134
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BASES FOR 3.3.2 AND 4.3.2 PRESSURE SUPPRESSION SYSTEM PRESSURE AND SUPPRESSION CHAMBER WATER TEMPERATURE AND LEVEL

could occur provides assuxance that no significant damage was encountered. Particular attention should be
focused on structural discontinuities in the vicinity of the relief valve discharge since these are expected
to be the points of highest stress.

Continuous monitoring of suppression chamber water level and temperature and pressure suppression system
pressure is provided in the control room. Alarms for these parameters. are also provided in the contxol
room.

To determine the status of the pressure suppression system, inspections of the suppression chamber interior
surfaces at each major refueling outage with water at its normal elevation will be made. This will assure
that gross defects are not developing.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIRENENT

3.3.3 LEAKAGE RATE

A~ii tiiit
Applies to the allowable leakage rate
of the primary containment system.

O~b'ective:
t

To assure the capability of the containment
in limiting radiation exposure to the
public from exceeding values specified in
10 CFR 100 in the event of a loss-of-coolant
accident accompanied by significant fuel
cladding failiure and hydrogen generation

'roma metal-water reaction.

~5i ff ti

Mhenever the reactor coolant system temp-
erature is above 215 F the primary contain-
ment leakage rate shall be within the limits
of 4.3.3.b.

4.3.3 LEAKAGE RATE

~ttf tfii

Applies to the primary containment system
leakage rate.

~0b 'ecti ve:

To verify that the leakage frtom the primary
containment system is maintained within
specified values.

AA gaff ti
a. Integrated Primary Containment Leakage

Rate Test

(1) Integrated leak rate tests shall be
per formed prior to initial Station
operation at the test pressure of
35 psig (Pp) and the test pressure
(Pt) of 22 psig to.obtain the
respective measured leak rates Lm
(35) and Lm (22).





LIHITJNG CONDITiON FOR OPERAT/ON" . SURYEILQNCE REqoliKNENT

(2) Subsequent leakage rate tests shall be performed
without preliminary leak detection surveys, or,

. leak repairs immediately prior to or during the
test, at an initial pressure of approximately
22 psig.

a '3) l.eak repairs, if necessary to permit integrated
leakage rate testing, shall be preceded

by"local'eakage

measurements. The leafage rate difference, .-

prior to and after.,repair when corrected to Pt
shall be added to the f)nal integrated leakage
rate result,

(4) Closure of the containment isolation valves for
.the purpose of the test shall be accomplished by
the means provided for normal operation of the
valves.

(5) Mter the containment test conditions have stabilized,
the test duration shall not be less, than eight hours
for. integrated leak rate measurements. The .test shall
bo extended for sufficient duration, to verify by a
supplemental test method the accuracy of the inte- .—

grated leak rate test results,
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LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREMENT

b. Acce tance Criteria

(1) The maximum allowable leakage rate
Lp shall not exceed 1.5 weight
percent of the contained air per
24 hours at the test pressure of
35 psig (Pp).

(2) The allowable test leak rate Lt (22)
shall not exceed the value estab-
lished as follows:

Lt (22) = 1.5 Lm (22)/Lm (35)

{3) The allowable operational leak rate,
Lto (22) which shall be met prior
to resumption of power operation
following a test (either as measured
or following r"epairs and retest)
shall not exceed 0.75 Lt (22).

c. Corrective Action

If leak repairs are necessary to meet the
allowable operational leak rate, the
integrated leak rate test need not be
repeated provided local leakage measure-
ments are conducted, and the.;leak rate
differences prior to and after repairs,
when corrected to Pt and deducted from
the integrated leak rate measurement,

~~yield a leakage rate value not in excess
of the allowable operational leak rate Lto
{22).





LIelIT!iXG CO)/DITION FOR. 0?ERATIGN SURVEILLANCE REgUIREHEt>T

d. ~Fre Ue~nc

'nreeinteg,ated leak rate tests shall be
performed at approximately eoual intervals
during each 10-year service period with
the third test- in each ten-year interval
corresponding »ith the ten-year scheduled
in-service inspection shutdown.

e. Local Leak Rate Tests

(.1) Primary containment testable pene-
trations and isolation valves shall
be tested at a pressure of 35 psig
each major refueling outage except
bolted double-gasketed seals shall
be tested whenever the seal is
closed after being opened, and at
least at each refueling outage.

(2) Personnel air lock door seals shall be
tested once within 24 hours after opening
when the reactor is in a power opera i.".g
condition, at a pressure of 10 psig and
the leak rate extrapolated to 35 psig.

~y
Air lock seals shall also be leak ra.e
tested at a pressure of 35 psig at the
beginning of each operating cycle. An
additional 35 psig leak rate test shall
be performed near the ioiddle of the
operating cycle should a'shutdown re-
quiring de-inerting arise. If the above
shutdown does not occur or,'is not an-
ticipated, the air lock seals will be
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIRBlENT

tested at 10 psig. In each test the
leak rate corrected to 35 psig shall
not exceed 5 percent La.

(3) Containment components not included in
(1) and (2) which required leak repairs
following any integrated leakage rates
in orde~ to meet the allowable leakage
rate unit Lt shall be subjected to local
leak tests at a pressure of 35 psig at
each refueling outage.

(4) The main steam line isolation valves
are to be tested at a pressure of 35 psig
during each refueling outage.

f. Corrective Action

(1) If the total leakage rates listed below
as adjusted to a test pressure of 22
psig are exceeded, repairs and retests
shall be performed to correct the con-
dition.

(a) double-gasketed seals

10~ Lt 22

(b) (i) testable penetrations and
isolation valves

3m L (22)





LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

(ii) any one penetration or
isolation valve

N Lt 22

(c) primary containment air purge
penetrations and reactor
building to torus vacuum
relief valves

SOS Lt, (22)

g. Continuous Leak Rate Monitor

,'Il) When the primacy containment ie
inerted the containment shall be
continuously monitored for gross
leakage by review of the inerting
system makeup requirements.

(2) This monitoring system may be taken
out of service for the purpose of
maintenance or testing but shall be
returned to service as soon as
practical.

1. ~l

The accessible interior surfaces of the
drywell shall be visually inspected each
operating cycle for evidence of deteriora-
tion.





BASES FOR 3.3.3 AND 4.3.3 LEAKAGE RATE

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 35 psig
which would rapidly reduce to 22 psig within 100 seconds following the pipe break. The total time the
drywell pressure would be above 22 psig is calculated to be about 10 seconds. Following the pipe break,
the suppression chamber pressure rises to 22 psig within 19 seconds, equalizes with drywell pressure and
thereafter rapidly decays with the drywell pressure decay.(1J

The design pressures of the drywell and absorption chamber are 62 psig and 35 psig, respectively. The(2)
design leak rate is 0.5%/day at a pressure of 35 psig. As pointed out above, the pressure response of the
drywell and suppression chamber following an accident would be the same after about 10 seconds. Based on
the calculated primary containment pressure response discussed above and the suppression chamber design
pressure; primary containment preoperational test pressures were chose~. Also, based on the primary contain-
ment pressure response and the fact that the drywell and a suppression chamber function as a unit, the
primary containment will be tested as a unit rather than testing the individual components separately.

I
~ ~

The design basis loss-of-coolant accident was evaluated at the primary containment maximum allowable accident
leak rate of 1.9X/day at 35 psig. The analysis showed that with this leak rate and a standby gas treatment
system filter efficiency of 90 percent for halogens, 95 percent for particulates, and assuming tne fission
product release fractions stated in TID-14844, the maximum total whole body passing cloud dose is about 6.0
rem and the maximum total thyroid dose is about 150 rem at the site boundary considering fumigation conditions
over an exposure duration of two hours. The resultant doses would occur for the duration of the accident at
the low population distance of 4 miles are lower than those stated due to the variability of meteorological
conditions that would be expected to occur over a 30-day period. Thus, the doses reported are the maximm
that would be expected in the unlikely event of a design basis loss-of-coolant accident. These doses are
also based on the assumption of no holdup in the secondary containment resulting in a direct release of
fission products from the primary containment through the filters and stack to the environs. Therefore,
the specified primary containment leak rate and filter efficiency (Specification 4.4.4) are conservative
and provide margin between expected offsite doses and 10CFR100 guideline limits.





BASES FOR 3.3.3 AND 4.3.3 LEAKAGE RATE

The maximum allowable test leak rate as specified in 4.3.3.b is 1.5X/day at a pressure of 35 psig. This
value for the test condition was derived from the maximum allowable accident leak rate of about 1.9X/day
when corrected for the effects of containment environment under accident and test conditions. In the
accident case, the containment atmosphere initially would be composed of steam and hot air depleted of
oxygen whereas under test conditions the test medium would be air or nitrogen at ambient conditions.
Considering the differences in mixture composition and temperatures, t;hq appropriate correction factor
applied was 0.8 and determined from the guide on containment testing.(>)

Although the dose calculations suggest that the allowable test leak rate could be allowed to increase
to about 3.0$ /day before the guideline thyroid dose limit given in 10CFR100 would be exceeded, establishing
the limit at 1.5$ /day provides an adequate margin of safety to assure the health and safety of the general
public. It is further considered that the allowable leak rate should not deviate significantly from the
containment design value to take advantage of the design leak-tightness capability of the structure over
its.service lifetime. Additional margin to maintain the containment in the "as built" condition is
achieved by establishing the allowable operational leak rate. The operational limit is derived by multi-
plying the allowable test leak rate by 0.75 thereby providing a 25K margin to allow for leakage deterioration
which may occur during the period between leak rate tests.

The primary containment leak rate test frequency is based on maintaining adequate assurance that the leak
rate remains within the specification. The leak rate test frequency is based on the AEC guide for developing
leak rate testing and surveillance of reactor containment vessels.<")

The penetration and air purge piping leakage test frequency, along with the containment leak rate tests, isadequate to allow detection of leakage trends. Whenever a double-gasketed penetration (primary containment
head equipment hatches and the suppression chamber access hatch) is broken and remade, the space between the
gaskets is pressurized to determine that the seals are performing properly. The test pressure of 35 psigis consistent with the accident analyses and the maximum preoperationaI leak rate test pressure. It is
expected that the majority of the leakage from valves, penetrations and seals would be into the reactor
building. However, it is possible that leakage into other parts of the facility could occur. Such
leakage paths that may affect significantly the consequences of accidents are to be minimized. If the
leakage rates of the double-gasketed seal penetrations, testable penetration isolation valves, containmentair purge inlets and outlets and the vacuum relief valves are at the maximum specified, they will total
90 percent of the allowed leak rate.(2) Hence, 10 percent margin is left for leakage through walls and
untested components.





BASES FOR 3.3.3 AND 4.3.3 LEAKAGE RATE

Honitoring the nitrogen makeup requirements of the inerting system provides a method of observing leak rate
trends and ~ould detect gross leaks in a very short time. This equipment must be periodically removed fromservice for test and maintenance, but this out-of-service time will be kept to a practical minimum.

{1) Appendix E, FSAR

{2) Volume l, Section VI, FSAR

{3) TI0-20583, Leakage Characteristics of Steel Containment Vessels and the Analysis of Leakage Rate
Determinations.

{4) 10CFR50 Appendix J, "Reactor Containment Leakage Testing for Mater Cooled Power Reactors".





LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREMENT

3.3.4 PRIMARY CONTAINMENT ISOLATION VALVES

A 1 icabil it:
Applies to the operating status of the
system of isolation valves on lines open
to the free space of the primary con-
tainment.

Ob'ective:

To assure that potential leakage paths
from the primary containment in the event
of a loss-of-coolant accident are mini-
mized.

4.3.4 PRIMARY CONTAINMENT ISOLATION VALVES

A 1 icab i 1 it:
Applies to the periodic testing require-
ments of the primary containment isola-
tion valve system.

Objective:

To assure the operability of the primary
containment isolation valves to 1imit
potential leakage paths from the contain-
ment in the event of a loss-of-coolant
accident.

S ecification:

a. Whenever the reactor coolant system
temperature is greater than 215F, all
containment isolation valves on lines
open to the free space of the primary
containment shall be operable except
as specified in 3.3.4b below.

b. In the event any isloation valve be-
comes inoperable the system shall be
considered operable provided at least
one valve in each line having an in-
operable valve is in the mode cor-
responding to the isolated condition.

S ecification:

The primary containment isolation valves
surveillance shall be performed as indi-
cated (see Table 3.3.4)

a. At least once per operating cycle the
operable isolation valves that are
power operated and automatically ini-
tiated shall be tested for automatic
initiation and closure times.

b. At least once per quarter all normally
open power operated isolation valves
shall be fully closed and reopened.





LIMITING CONDITION FOR OPERATION SURYEILLANCE RE UIREMENT

c. If Specifications 3.3.4 a and b are
not met, the reactor coolant system
temperature shall be reduced to a
value less than 215F within ten
hours.

c. At least once per operating cycle,
each instrument-line flow check valve
will be tested for operability.
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LIHITING CONOITION FOR OPERATION

Tablt 3.3.4

PRIHART CONTAIIOIETT ISOLATION VALVES
INES ENTERING FREE SPACE OF THE CONTAIQTENT

~Etna an 5 taa

D ll Vent 4 Pu e

Location Relative
No, of Valves to Primary Normal
~Each Linn tnntalnnant Paaltla

Haximum Action on Initiating Signal
Oper. Time Initiating (All Valves Have

N> Connection

(One Line

Air Connection
(One Line

Su rcssion Charber Vent 6 Pu

Outside
Outside

Closed (a) Air/O.C. Sol.
Closed (a) A.C. Hotor

Outside Closed (a) Air/D.C. Sol.

Outside Closed (4) A.C. Hotor

60

60

60
60

Close

Close

Close
Close

Rcactol'at»r ltvtt
low-lcEE or CrSateli
high pressure

N Connection
ne ne

Air Connection
ne ne

Outside
Outside

Outside
Outside

Closed (a) Air/O.C. Sol. 60
Closed (a) A.C. Hotor 60

Closed (a) Air/O.C. Sol. 60
Closed (a) A.C. Hotor 60

Close
Close

Close
Close

Reactor water level
Toe.-lchE or dE3wcll
high pre'ssurt

Dr@ail N Hakcup

Qne ne Outside Closed (b) Air/O.C. Sol. 60 Close
Reactor water level
Toht-lots or Cry~IT
hlGh pressure

I'g Hakeup

(One Line)

~Dr ll E ui Orat
(One L ne

Floor Drain Line
nt ne

Su ression Chartber Hater Hakeu
'one L nt

Vacuum Relief
AtmLESPht.re to Pressure Suppression System
(Three Lines)

Reactor ClcanLEP Sgstetn Relief Valv 1 har
na Onc to Suppress on aa cr

Outside

inside
Outside

Inside
Outside

Outside
Outside

Outside
Outside

Outside

Closed (b)

Open
Open

Open
Open

C'losed (b)

Closed

Air/O.C. Sol.

A.C. Hotor
Air/O.C. Sol.

A.C. Hotor
Air/O.C. Sol.

A.C. Hotor
Self Act. Ck.

A.G ~ Hotor
Self Act. Ck.

Self Act. Ck.

60

60
60

60
60

Close

Close
Close

Close
Close

Open

Reactor wter level
loht-lots or dr3h ell
high pressure

Reactor water level
Tow-Tow or Cryo.ll
high pressure

Reantt manual

Negative prcssure rcl-
ativ» to aV4$ phcrt



H



e ~

'IHI

TING CONDITIONS FOR OPERATION

Table 3.3.4 (Continued)

PRIHARY CONTAIKHENT ISOLATION VALVES
LINES EHTERIKG FREE SPACE OF THE CONTAINNENT

02 Sampl lng

Location Relative
Ho. of Valves to Primary Hormal

(Each Line) Containment Position

Maximum Action on Initiating Signal
Oper. Time Initiating (All Valves Have

Hotive Rover cleek Slqnal Reoete Hanual Backu l

~Dr el l
(Three Lines)

Su ression Chamber
(One Line)

Outside

Outside

Open

Open

O.C. Sol.

Q.C. Sol.

60

60

Close (b)

Close (b)

Reactor Hater Level
Low-Lou or High
Orwell Pressure

HOTES: (a) These valves may be open for containment fill uith nitrogen.

(b) These valves xiii periodically be opened for sampling or nitrogen makeup.
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line or System

I IHI I IHG ('s !iN IOR OI'IRAil(N

Iable I.;l.4 ((ontinued)

PRIHARY C(NIAIHHfHI ISOI All(N VAIVfS
I INES fNIIRING IRII SPACE Of IHI COHIAIHHEHT

Luratit>n Relative .Ha><imum Action on Initiating Signal
Ho. of Valves to Primary Normal Oper. Time Inl tlating (All Valves Have

trash line) toetainnent position )ertive,nrreer t>et) ~SI nai Reoste ))~anna) Backu )

Core Spray (c)
Pump Su< lion
(four lines (rum Supp> essiun Chamber) Outside Open AC Hotur 90 Remote manua I

Pump His< barge
( Iwn Test l.ines t» Suppression Chamber) I Outside Closed AC Hotor

LIHES HITH A CIOSIO lOOP INSIOf CONIAIHHENT VESSflS

90
Reactor water level

Close low-low

Recir. Pump C<>olid Water Su~I (c)
Supply line
Return line

Outside
Outside

Open
Open

Self A<'t. Ck.
OC Hutor 30 Remote manual

O~rwell L'ooler Hater Supply (c)
Supply line
Return line

I Outside Open Self Act., Ck.
I Outside Open OC Hotor 30

LINES WlfH A CI OS(0 lOOP OUISIOL COHTAIHHENT
VESSflS'emote manua I

Containment Spray (< )
0>ywell 8 'Suppression Chamber Co<m»on Supply
(four lin«s) I

Ilrywell Branch
(Iuur lines)

Outside

Outside

Open Air/OC Sol.

Self Act. Ck.

60 Remote manua I

Suppressiun Chamber Bran< h
(One Bran<'h for Each System)

Pump Su<tion from Suppression Chamber
(fuur lines)

po Outside

Outside Open

Self Act. Ck.
lI>

)

AC Hotor 70 R~te manual

One valve in earh separate line and one valve in each co»m>on line.
(c) ihese are rlassilied as nut-testable valves and penetratiuns. I48
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BASES FOR 3.3.'4 AND 4.3.4 PRIMARY CONTAINMENT ISOLATION VALVES

Double isolation valves are provided on lines penetrating the primary containment and open to the free
space of the containment. Closure of one of the valves in each line would be sufficient to maintain the
integrity of the pressure suppression system. Except where check valves are used as one or both of a set
of double isolation valves, the isolation closure times are presented in Table 3.3.4. Automatic initiation
is required to minimize the potential leakage paths from the containment in the event of a loss-of-coolant
accident. Details of the isolation valves are discussed in Section VI-CP For allowable leakage rate spec-
ification, see Section 3.3.3 above.

As illustrated in Figure E-34 of Appendix E~ fuel rod perforation does not occur until about 150 seconds
following the loss-of-coolant accident. A required closing time of 60 seconds for all primary contain-
ment isolation valves will be adequate to prevent fission product release through lines connecting to the
primary containment.

For reactor coolant system temperatures less than 312F, the containment could not become pressurized due
to a loss-of-coolant accident. The 215F 'limit is based on preventing pressurization of the reactor
building and rupture of the blowout panels.

The test interval of once per operating cycle for automatic initiation results in a failure probability of
1.1 x 10-7 that a line will not isolate (Fifth Supplement, p. 115).* More frequent testing for valve op-
erability results in a more reliable system.

In addition to routine surveillance. as outlined in First Addendum to Technical Supplement to Petition to
increase Power Level, each instrument-line flow check valve will be tested for operability. All instru-
ments on a given line will be isolated at each instrument. The line will be purged by isolating the flow

'heck valve, opening the bypass valves, and opening the drain valve to .the equipment drain tank. when
purging is sufficient to clear the line of non-condensibles and crud the flow-check valve will be cut into
service and the bypass valve closed. The main valve will again be opened and the flow-check valve allowed
to close. The flow-check valve will be reset by closing the drain valve and opening the bypass valve de-
pt essurizing part of the system. Instruments will be cut into service after closing the bypass valve.
Repressurizing of the individual instruments assures that flow-check valves have reset to the open posi-
tion.

*FSAR





Access to the containment during operation is expected to be infrequent. However, each door of the
two double-doored access locks is designed to withstand 62 psig drywell pressure. It is, therefore,
possible to open one door at a time and still maintain containment integrity. Access door design is
discussed in Section VI-A 2.2 of the FSAR.

The equipment hatch and drywell head and other flanged openings are provided with double "0" rings
and must be secure in order to maintain the integrity of the primary containment system. Maintaining
the pressure suppression system integrity when above the stated pressure and temperature will ensure
that a reactor coolant system rupture will not result in an overpressurization of the reactor building.





LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREMENT

3.3.6 VACUUM RELIEF

A~li* bH i

Applies to the operational status of the
primary containment vacuum relief system.

Ob ective:

4.3.6 VACUUM<RELIEF
l

Applies to the periodic testing of the vac-
uum relief system.

Ob ective:

To assure the capability of the vacuum
relief system in the event of a loss-of-
coolant accident to:

a. Equalize pressures between the dry-
well and suppression chamber, and

b. Maintain containment pressure above
the vacuum design values of the dry-
well and suppression chamber.

S ecification:

a. Mhen primary containment is required,
all suppression chamber - drywell
vacuum breakers shall be operable ex-
cept during testing and as stated
above. Suppression chamber - dry-
well vacuum breakers shall be con-
sidered operable if:
(1) The valve is demonstrated to

open fully with the applied
force at all valve positions

To assure the operability of the containment
vacuum relief system to perform its intended
functions.

~Sifts

a. Periodic 0 erabilit Tests

Once each month and following any re-
lease of energy to the suppression
chamber, each suppression chamber-
drywell vacuum breaker shall be exer-
cised. Operability of valves, position
switches, and position indicators and
alarms shall be verified monthly and
following any maintenance on the valves
and associated equipment.





SURVEILLANCE RE UIREMENT

not exceeding that equivalent
to 0.5 psi acting on the sup-
pression chamber face of the
valve disk.

(2) The valve can be closed by
gravity, when released after
being opened by remote or
manual means, to within not
greater than the equivalent of
0.06 inch at the bottom of the
disk.

{3) The position alarm system will
annunciate in the control roomif the valve opening exceeds
the equivalent of 0.06 inch at
the bottom of the disk.

b. Any drywell-suppression chamber vac-
uum breaker may be non-fully closed
as indicated by the position indica-
tion and alarm systems provided that
drywell to suppression chamber dif-
ferential pressure decay rate is
demonstrated to be not greater than
25% of the differential pressure
decay rate for all vacuum breakers
open the equivalent of 0.06 inch at
the bottom of the disk.

b. Refuelin Outa e Tests

(1) All suppression chamber - drywell
vacuum breakers shall be tested to
determine -the force required to
open each valve from fully closed
to fully open.

{2) All suppression chamber - drywell
vacuum breaker position indication
and alarm systems shall. be cali-
brated and functionally tested.

(3) Once each operating cycle, each
vacuum breaker valve shall be visu-
ally inspected to ensure proper
maintenance and operation.

(4) A drywell to suppression chamber
leak rate test shall demonstrate
that with an initial differential
pressure of not less than 1.0 psi,
the differential pressure decay
rate shall not exceed the equiva-
lent of the leakage rate through a
1-inch orifice.

c. Pressure Su ression Chamber - Reactor
Bui din Vacuum Breakers

(1) The pressure suppression chamber-
reactor building vacuum breaker





LIMITING CONDITION FOR PERATI N SURVEILLANCE RE UIREMENT

When it is determined that one or
more vacuum breaker valves are not
fully closed as indicated by the
position indication system at a
time when such closure is required,
the apparently malfunctioning vac-
uum breaker valve shall be exercised
and pressure tested as specified in
3.3.6 b immediately and every 15
days thereafter until appropriate
repairs have been completed.

One drywell-suppression chamber vac-
uum breaker may be secured in the
closed position.

If Specifications 3.3.6 a, b, c, or
d cannot be met, the situation shall
be corrected within 24 hours or the
reactor shall be placed in a cold
shutdown condition within 24 hours.

systems and associated instru.-en-
tation, including set point, shall
be checked for proper operation
every three months.

(2) During each refueling outage, each
vacuum breaker shall be tested to
determine that the force required
to open the vacuum breaker does not
exceed the force specified in Spec-
ification 3.3.6.f(I) a id «ach v;!-
uum brea:er shall Le .;.s„-i:c".d .:eJ
verified tn meet design requirement.

Pressure Su ression Chamber-
Reactor Buildin Vacuum Breakers

(1) The three pressure suppression
chamber reactor building vac-
uum breaker systems shall be
operable at all times when the
primary containment integrity
is required. The set point of
the differential pressure in-
strumentation which actuates





LIMITING CONOITION FOR OPERATION SURVEILLANCE REQUIREMENT

the pressure suppression cham-
ber-reactor building air-op-
erated vacuum breakers shall
be < 0.5 psid. The self-
actuating vacuum breakers shall
open fully when subjected to a
force equivalent to or less
than 0.5 psid acting on the
valve disk.

(2) From and after the date that
one of the pressure suppression
chamber-reactor building vacuum
breaker systems is made or

'oundinoperable for any reason,
the vacuum breaker shall be
locked closed and reactor opera-
tion is permissible only during
the succeeding seven (7) days
unless such vacuum breaker sys-
tem is sooner made operable,
provided that the procedure
does not violate containment
integrity.
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BASES FOR 3.3.6 AND 4.3.6 VACUUM REI IEF
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BASES FOR 3.3.6 ANO 4.3.6 VAC UM RELIEF

Each drywell-suppression chamber vacuum breaker is equipped with two independent switches to indicate the
opening of the valve disk. Redundant control room alarms are provided to permit detection of any drywell-
suppression chamber vacuum breaker opening in excess of the described allowable limits. The containment
design has been examined to establish the allowable bypass area between the drywell and suppression chamber
as 0.053 square feet.

The limit on each individual valve will be set such that with all valves at their limit, the maximum value
of cumulative leakage will not exceed the maximum allowable. The value will be at approximately 0.06 inch
of disk travel off its seat and will be alarmed in the control room.

The purpose of the vacuum relief valves is to equalize the pressure between the drywell and suppression
chamber and between the suppression chamber and reactor building so that the structural integrity of the
containment is maintainea.
The Vacuum relief system from the pressure suppression chamber to the reactor building consists of three
vacuum relief breakers (3 parallel sets of 2 valves in series). Operation of either system will maintain
the pressure differential less than 1 psig; the external pressure is 2 psig.

The leak rate testing program is based on AEC guidelines for development of leak rate testing and surveil-
lance schedules for reactor containment vessels.

Surveillance of the suppression chamber-reactor building vacuum breakers consists of operability checks and
leakage tests (conducted as part of the containment leak-tightness tests). These vacuum breakers are normal-
ly in the closed position and open only during tests or an accident condition. Therefore, a testing frequen-
cy of three months for operability is considered justified for this equipment. Inspections and calibrations
are performed during the refueling outages,. this frequency is based 'on equipment quality, experience, and
engineering judgment.

Ouring each refueling outage, a leak rate test shall be performed to verify that significant leakage flow
paths do not exist between the drywell and suppression chamber. The drywell pressure will be increased by
approximately 1 psi with respect to the suppression pool pressure and then held constant. The subsequent
suppression chamber transient will be monitored with a sufficiently sensitive pressure instrument. If the
drywell pressure cannot be increased by 1 psi over the suppression chamber pressure, it would indicate exis-
tence of a significant leakage path which will be identified and eliminated before further drywell vacuum
breaker testing.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREMENT

3.3.7 CONTAINMENT SPRAY SYSTEM 4.3.7 CONTAINMENT SPRAY SYSTEM

A licabilit:
Applies to the operating status of the
containment spray system.

Ob'ective:

~A

Applies to the testing of the containment
spray system.

Ob ective:

To assure the capability of the contain-
ment spray system to limit containment
pressure and 'temperature in the event of
a loss-of-coolant accident.

To verify the operability of the contain-
ment spray system.

S ecification: S ecification:

a. During all reactor operating condi-
tions whenever reactor coolant tem-
perature is greater than 215 F and
fuel is in the reactor vessel; each
of the two containment spray systems
and the associated raw water cooling
systems shall be operable except as
specified in .3.3.7.b.

b. If a redundant component of a con-
tainment spray system becomes inoper-
able, Specification 3.3.7.a shall be
considered fulfilled, provided that
the component is returned to an oper-
able condition within 15 days and
that the additional surveillance re-
quired is performed.

The containment spray system surveillance
shall be performed as indicated below:

a. Containment Spray Pumps

(1) At least once er o eratin c cle,
automatic startup of the contain-
ment spray pump sha11 be demon-
strated.

{2) At least once er quarter, pump
operabi ty s a be checked.

)

b. Nozzles

At least once per operating cycle, an
air test shall be performed on the
spray headers and nozzles.
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LIMITING CONOITION FOR OPERATION SURYEILLANCE HEI)UlREflENT

c. If a redundant component in each of the
containment spray systems or their
associated raw water systems become
inoperable, both systems shall be considered
operable provided that the component is
returned to an operable condition within 7
days and that the additional surveillance
required is performed.

d. If a containment spray system or its
associated raw water system becomes
inoperable and all the components are
operable in the other systems, the reactor
may remain in operation for a period not to
exceed 7 days.

~ c. Raw W8'ter Cooling Pumps

At least once per quarter manual startup and
operab i 1 i ty of the raw water cooling pumps
shall be demonstrated.

d. Surveillance with Inoperable Components

/hen a component or system becomes
inoperable its redundant component or system
shall be demonstrated to be operable
immediately and daily thereafter.

e. If Specifirations "a" or "b" are not met,
shutdown shall begin within one hour and the
reactor coolant shall be below 215F within-
ten hours.

If both containment spray systems
become inoperable the reactor shall be
in the cold shutdown condition within
ten hours and no work (except as
specified in "f" below) shall be
performed on the reactor which could
result in lowering the reactor water
level to n0re than six feet, three
inches (-10 inches indicator scale)
below minimum normal water level:
(Elevation 302'").

e. Surveillance during control rod drive
maintenance which is simultaneo»s with the
suppression chamber unwate'red shall-include
at least hourly checks that the conditions
listed in 3.3.7.f are met.
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BASES FOR 3.3.7 ANQ 4.3.7 CONTAIN.'l HT S. RAY SYSIEl'1

For reactor coolant temperatures less than 21"= F not enough stcam is generated during a loss-of-coolant
accident to pressurize the containment. In fact, for coolant t mp ratures up to 312 F, the resultant loss-
o« coolant accident pressure would not exceed the design prcssure of 35 psig.

Operation of only one containm nt spray pump is sufficient ,o provide the required containment spray flow.
The specified flow of 3000 gpm (approximately 95 percent to the drywcll and the balance to the suopression
cha".Ocr) is sufficient to rcmove post accident core energy released inciud-ng a substantial chemical re-
action involving hydrogen generation and will also limit prcssure and temperature rises in the pressure
suppression system to below design values (Appendix E-II 2.2.3 p.K-78 and the Fifth Supplement).* Each
containrent spray system is considered operable when both pumps are capable of delivering at least 3000
gpm at a pump developed head of 375 feet of eater at 60 F. Requiring both pumps in both systems operable
(400 percent redundancy) will assure the availability of. the containmcnt spray system.

Allowable outagcs are specified to account for components that becom„ inoperable in both systems and for
Nore than one component in a system.

The corresponding raw water cooling system is designed to maintain containmcnt spray water temperature no
greater than 140 F under the most limiting operating conditions. Ti",e containment spray raw water;cooling
system is considered operable when the flow rate is not less than 3000 gpm and the pressure on the'aw water
side of tne containment spray heat exchangers is not less than 160 psig. The higher pressure on the raw waterside will assure that any leakage is into the containment spray system.

Electrical power for all system components is. normally avai1ablc from the reserve transformer. Upon loss
of this service .the pumping requirement wil1 be supplied from thc diesel generator. A. least one diesel
generator shall always be available to provide backup electrical power for one containmcnt spray system.
corresponding raw water cooling system and associated electronic equipment required for automatic system
initiation.

Automatic initiation of the containment spray system assures i.hat thc contain:.cnt will not be ovcrpres-
surizcd due. to hydrogen generation. This autonutic fc:.tore would only bc required if all core spray system
malfunctioned and significant metal-water reaction occurred. For the normal operation condition of 90F
suppression ".hambcr water and two psig containment pressure, containmcnt spray actuation would not be
necessary for about 15 minutes. Raw water cooling affects the temperature of-the spray water and the

*FSAR





C .3
BASES. FOR 3.3.7 AND 4.3.7 CONTAINHENT SPRAY SYSTEH

suppression chamber pool. Taking into account the reduced steam condensation capability and increased
suppression chamber vapor pressure, the raw water cooling would not be required for more than 20 minutes for
initial suppression chamber temperatures up to llOF. This assumes that all core spray systems fail. Therefore,
manual initiation of the raw water system is acceptable.

Nearly all maintenance can be completed within a few days. Infrequently, however, major maintenance sight be
required. Replacement of principal system components could necessitate outages of more than 15 days. In spite
of the best efforts of the operator to. return equipment to service, some maintenance could require up to 6 aonths.

In con)unction with containment, spray pump operation during each operating cycle, the raw water pumps and
associated cooling system performance will be observed. The containment spray system shall be capable of
automatic initiation from simultaneous low-low reactor water level and high containment pressure. The associated
raw water cooling system shall be capable of manual actuation. Operation of the containment spray system
involves spraying water into the atmosphere of the containment. Therefore, periodic system tests are not
practical. Instead separate testing of automatic containment spray pump startup will be performed during each
operating cycle. During pump operation, water will be recycled to the suppression chamber. Also, air tests to
verify that the drywell and torus spray nozzles and associated piping are free from obstructions will be
performed each operating cycle. Design features are discussed in Volume I, Section VII-B.2.0 (page VII-19*).
The valves in the containment spray system are normally open and are not required to operate when the systea is
called upon to operate.

The test interval between operating cycle results in a system failure probability of 1.1 x 10-6 (Fifth
Supplement, page 115') and is consisteng with practical considerations. Pump operability will be deaonstrated on
a more frequent basis and will provide.a more reliable system.

The intent of Specification 3.3.7f.is to allow control rod drive maintenance and instrument replacement at the
time that the. suppression chamber is unwatered and to perform normal fuel movement activities in the refuel code
with an unwatered suppression chamber.

*FSAR
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3.4. 0 REACTOR BUILDING

APPLICABILITY

Applies to the operating status of the reactor buiJlding.

OBJECTIVE

To assure the integrity o'f the reactor building.

SPECIFICATION

must be in effect in the refueling and power operating condi-
diated fuel cask is being handled in thetions and also whenever irradiated fuel or the irradiate ue cas

reactor building.
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LIHITlHG CONDITIONS FOR OPERATION SURVEILLANCE RE UIREHENTS

3.4 el LEAKAGE RATE 4.4.1 LEAKAGE RATE

Applies to the l.eakage rate of the secondary
containment.

Applies to the periodic testing requirements
of the secondary containment leakage rate.

~nb active:
e

To specify the requirements necessary to limit
exfil.tration of fission products released to
the secondary containment as a result of an
accident-

~ob'ective:

To assure the capability of the secondary
containment to maintain leakage within
allowable l.imits.

Whenever the reactor is in the refueling or
po~er operating condition, the reactor building
leakage rate as determined by Specification
4.4.1 shall not exceed 2000 cfm. If this
cannot be met after a routine surveillance
check, then the actions listed below shall be
taken:

a. Suspend immediately irradiated fue}.
handling, fuel pool and reactor cavity
activities, and irradiated fuel cask
handling operations in the reactor building.

b. Restore the reactor building leakage rates
to wittiin specified limits within 4 hours or
initiate norma) orderly shutdown and be in a
cold shutdown condition within 10 hours.

Once dntin each o stat~in c cie - isolate
the reactor building and start emergency
ventilation system fan to demonstrate
negative pressure in the building relative
to external static pressure. The fan flow
rate shall be varied so that the building
internal differential pressure is at least
as negative as that on Figure 3.4.1 for the
wind speed at which the test is conducted.
The fan flow rate represents the reactor
building leakage referenced to zero mph with
building internal pressure at least 0.25
inch of water less than atmospheric
pressure. The test shall be done at wind
speeds less than 20 miles per hour
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FIGURE 3.4.1

REACTOR BUILDING DIFFERENTIAL PRESSURE
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BASES FOR 3.4.1 AND 4.4.1 LEAKAGE RATE

In the answers to Questions II-3 and IV-5 of the Second Supplement and also in the Fifth Supplement,* the
relationships among wind speed direction, pressure distribution outside the building, building internal pressure,

.and reactor building leakage are discussed. The curve of pressure in Figure 3.4.1 represents the wind direction
which results in the least building leakage. It is ass~aned that when the test is performed, the wind direction is
that which gives the least leakage.

IIf the wind direction was not from the direction which gave the least reactor building leakage, building internal
pressure would not be as negative as Figure 3.4.1 indicates. Therefore, to reduce pressure, the fan flow rate
would have to be increased. This erroneously indicates that reactor building leakage is greater than if wind
direction were accounted fo». If wind direction were accounted for, another pressure curve could be used which was
less negative. This would mean that less fan flow (or measured leakage) would be required to establish building
pressure. However, for simplicity it is assumed that the test is conducted during conditions leading to the least
leakage while the accident is assumed to occur during conditions leading to the greatest reactor building leakage.

As discussed in the Second Supplement and Fifth Supplement, the pressure for Figure 3.4.1 is independent of the
reactor building leakage rate referenced to zero mph wind speed, at a negative differential pressure of 0.25 inch of
water. Regardless of the leakage rate at these design conditions, the pressure versus wind speed relationship
remains unchanged for any given wind direction.

By requiring the reactor building pressure to remain within the limits presented in Figure 3.4 ' and a reactor
building leakage rate of less than 2000 cfm, exfiltration wou)d be prevented. This would assure that the leakage
from the primary containment is directed through the Ei lter system and discharged from the 350-foot stack
Secondary Containment msy be broken at one penetration for up to four hours to allow work to proceed on
modifications which will enhance the overall safety of the plant. While the secondary containment is open,
administrative controls will be in place to assure integrity can be restored immediately, if necessary. Typically,
existing penetrations will be opened in the Reactor Building walls to allow for cable installation for various
plant modifications.

Preoperational reactor building capabi)ity tests shall be conducted after isolating the reactor building and
placing either branch of the emergency ventilation system in operation. The testa shall be performed under a
number of different environmental Mind conditions, i.e. wind speed and direction.

~FsAR Effective after Nat'ch 31, 1981





LIMITING CONDITION FOR OPERATION SURVEILLANCE R

3.4.2 REACTOR BUILDING INTEGRITY - ISOLATION
LVES

A licabilit:
App'lies to the operational status of the
reactor building isolation valves.

Ob ective:

To assuage that fission products released
to the secondary containment are dis-
charged to the environment in a con-
trolled manner using the emergency ven-
tilation system.

S ecification:

a. The normal Ventilation System isola-
tion valves shall be operable when-
ever the reactor is in the refueling
or power operating conditions, and
whenever irradiated fuel or the ir-
radiated fuel cask is being handled
in the reactor building.

b. If Specification 3.4.2a is not met,
the reactor shall be in the cold
shutdown condition within ten hours
and handling of irradiated fuel cask
shall cease.

4.4.2 REACTOR BUILDING INTEGRITY - ISOLATION
VALVES

A 1icabilit :

Applies to the periodic testing require-
ments 'of the reactor building isolation
valves.

Ob ective:

To assure the operability of the reactor
buidling isolation valves.

l~lll ll
At least once per operating cycle. auto-
matic initiation of valves shall be checked.





BASES FOR 3.4.2 AND 4.4.2 REACTOR BUILDING INTEGRITY ISOLATION VALVES

Isolation of the reactor building occurs automatically upon high radiation of the normal building exhaust
ducts or from high radiation at the refueling platform (See 3.6.2). Isolation will assure that any fission
products entering the reactor building will be routed to the emergency ventilation system prior to dischargeto the environment (Section VII-H.3.0 of the FSAR).
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LINITING CQNOITION FOR OPERATION

3.4.3 ACCESS CONTROL

A 1 icabi1 it:
Applies to the access control to the
reactor building.

Ob ective:

To specify the requirements necessary-to
assure the in'tegrity of the secondary
containment system.

~5f ti
a. On1y one door in each of the double-

doored access rays shall be opened at
one time.

b. Only one door or closeup of the rail-
road bay shall be opened at one time.

c. The core spray and containmen spray
pump compartments'oors s".,all be
closed at a11 times except during pas-
sage in order to consider the core
spray system and the containment
spray system operable.

4.4.3 ACCESS CO <TRCi

An~licabil i~i; '.

Applies to the periodic checking of the
condition of portions of the reactor build-
ing.

Ob'ective:q4v

To assure that pu..p co..partments are prop-
erly closed at al1 times.

S~ecification:

'a. The core and contairment spray pump
compartments shall be checked once per
vie k and after. each entry.





BASES FOR 3.4.3 AND 4.4.3 ACCESS CONTROL

The reactor building serves as a secondary containment du~ing normal Station operations and as a primary con-
tainment during refueling and other periods when the pressure suppression system is open. Maintaining the
building integrity and an operative emergency ventilation system for the conditions listed will ensure that
any fission products inadvertently released to the reactor building will be routed through the emergency ven-
tilation system to the stack. The worst such incident is due to dropping a fuel assembly on the core during
refueling. The consequences of this are discussed in Appendix E-II.3.0 of the FSAR.

As discussed in Section VI-F* all access openings of the reactor building have as a minimum two doors in
series. Appropriate local alarms and control room indicators are provided to always insure that reactor
building integrity is maintained.

Maintaining closed doors on the pump compartments ensures that suction to the core and containment spray
pumps is not lost in case of a gross leak from the suppression chamber.

*FSAR





C
LINITING COND IT ION FOR OPERATION SURVEILLANCE REQUIRBfENT

3.4.4 BIERGENCY VENTILATION SYSTEM 4.4.4 EMERGENCY VENTILATION SYSTEM

~Alicabil i ty:

Applies to the operating status of the
emergency ventilation system.

Objective:

To assure the capability of the emergency
ventilation system to minimize the release
of radioactivity to the environoent in the
event of an inc ident within the primary
containment or reartor building.

Specification:

App 1 icab i 1 i ty:

Applies to the testing of the emergency
ventilation system.

Objective:

To assure the operability of the emergency
ventilation system.

Specification:

a. 'xcept as specified in Specification
3.4.4e below, both circuits of the
emergency ventilation system and the
diesel generators required for
operation of such circuits shall be
operable at all times when secondary
containment integrity is required.

Emergency ventilation system surveillance
shall be performed as indicated below:

a. At least once per operating cycle, not
to exceed 24 months, the following
conditions shall be demonstrated:„

b. The results of the in-place co'ld DOP
and halogenated hydrocarbon tests at
des i gn f 1 ows on HEPA fi 1 ters and
charcoal adsorber banks shall showh99X
DOP removal andh99X halogenated
hydrocarbon removal when tested fn
accordance with ANSI N.510-1980.

(1) Pressure drop across the combined
HEPA filters and charcoal adsorber
banks is less than 6 inches of
water at the system rated flow
rate (+ lOX).

(2) Operability of inlet heater at
rated power when tested in
accordance with ANSI N.510-1980.

Amendment No. 73
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LIMITING CONO IT I ON FOR OPERATION SURVEILLANCE RE UIRENENT

c. The results of laboratory carbon sample
analysis shall show >90% radioactive
methyl iodide removal when tested in
accordance with ANSI N.510-1980 at 80'C
and 96K R.fl.

d. Fans shall be shown to operate within
+ 10K design flow.

e. From and after the date that one
circuit of the emergency ventilation
systen is made or found to be
inoperable for any reason, reactor
operation and fuel handling is
permissible only during the succeeding
seven days unless such circuit is
sooner made operable, provided that
during such seven days all active
components of- the other emergency
ventilation circuit shall be operable.

f..If these conditions cannot be met,
within 36 hours, the reactor shall be
placed in a condition for which the
emergency venti lation system is not
requir ed.

b.

C.

d.

e.

The tests and sample analysis of
Specification 3.4.4b, c and d shall be
performed at least once per operating
cycle or once every 24 months, or after
720 hours of system operation,
whichever occurs first or following
significant painting, fire or chemical

<release in any ventilation zone
'omnunicating with the .system.

Cold DOP testing shall be performed
after each complete or partial
replacement of the HEPA filter bank or
after any structural maintenance on the
system housing.

Halogenated hydrocarbon testing shall
be performed after each complete or
partial replacement of the charcoal
adsorber bank or after any structural
maintenance on the system housing.

Each circuit shall be operated with the
inlet heater on at least 10 hours every
month.

Test sealing of gaskets for housing
doors downstream of the HEPA filters
and charcoal adsorbers shall be
performed at and in conformance with
each test performed for compliance with
Specification 4.4.4b and Specification
3.4.4b.

Amendment No. 73.
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LIHITING CONN IT ION FOR OPERATION SURVEILLANCE RE UIREHENT

g. At least once per operating cycle, not
to exceed 24 months, automatic
initiation of each branch of the
emergency ventilation system shall be
demonstrated.

h. At least once per operating cycle, not
to exceed 24 months, manual operability
of the bypass valve for filter cooling
shall be demonstrated.

i. When one circuit of the emergency
ventilation system becomes inoperable
all active components in the other
emergency ventilation circuit shall be
demonstrated to be operable within 2
hours and daily thereafter.

Amendment No. 73
175





BASES FOR 3.4.4 AND 4.4.4 EMERGENCY VENTILATION SYSTEM

The emergency ventilation system is designed to filter and exhaust the reactor building atmosphere to the stack during
secondary containment isolation conditions. Both emergency ventilation system fans are designed to automatically
start upon high radiation in the reactor building ventilation duct or at the refueling platform and to maintain the
reactor building pressure to the design negative pressure so as to minimize in-leakage. Should one system fail to
start, the redundant system is designed to start automatically. Each of the two fans has 100 percent capacity.

High efficiency particulate absolute (HEPA) filters ~are installed before and after the charcoal adsorbers to minimize
potential release of particulates to the environment and to prevent clogging of the iodine adsorbers. The charcoal
adsorbers are installed to reduce the potential release of radioiodine to th environment. The in-place test results
should indicate a syston leak tightness of less than 1 percent bypass leakage for the charcoal adsorbers and a HEPA
efficiency of at least 99 percent remomval of 00P particulates. The laboratory carbon sample test results should
indicate a radioactive methyl iodide removal efficiency of at least 90 percent for expected accident conditions. If
the efficiencies of the IIEPA filters and charcoal adsorhers are as specified, the resulting doses will be less than
the 10CFR100 guidelines for the accidents analyzed. Operation of the fans significantly different from the design
flow will change the renoval efficiency of the ilEPA filters and charcoal adsorbers.

Only one of the two emergency ventilation systems is needed to cleanup the reactor building atmosphere upon
containaant isolation. If one system is found to be inoperable, there is no imnediate threat to the containment
system performance and reactor operation or refueling operation may continue while repairs are being made. If neither
circuit is operable, the plant is brought to a condition where the emergency ventilation syst'm is not required.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less than 6 inches of water at -the system
design flow rate will indicate that the filters and adsorbers are not clogged by excessive amounts of foreign matter.
Heater capability and pressure drop should be determined at least once per operating cycle to show system performance
capability.

The frequency of tests and sample analysis are necessary to show that the HEPA filters and charcoal adsorbers can
perform as evaluated. The charcoal adsorber efficiency test procedures should allow for the removal of one adsorber
tray, emptying of one hei from the tray, mixing the adsorbent thoroughly and obtaining at least two samples. Each .
sample should be at least two inches in diameter and a length equal to the thickness of the bed. If test results are
unacceptable, all adsorbent in the system shall be replaced with an adsorbent qualified in Table 5-1 of ANSI 509-1980.
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BASES FOR 3.4.4 AND 4.4.4 EMERGENCY VENTILATION SYSTEM

The replacement charcoal for the adsorber tray removed for the test should meet the same adsorbent quality. Any HEPA
filters found defective shall be replaced with filters qualified pursuant to ANSI 509-1980.

All elements of the heater should be demonstrated to be functional and operable during the test of heater capacity.
Operation of the inlet heater will prevent moisture buildup in the filters and adsorber system.

With doors closed and fan in operation, DOP aerosol shall be sprayed externally along the full linear periphery of
each respective door to check the gasket seal. Any detection of DOP in the fan exhaust shall be considered an
unacceptable test result and the gaskets repairs and test repeated.

If significant painting, fire or chemical release occurs such that the HEPA filter or charcoal adsorber could become
contaminated from the fumes, chemicals or foreign material, the same tests and sample analysis shall be performed as
required for operational use. The determination of significant shall be made by the operator on duty at the time of
the incident. Knowledgeable staff members should be consulted prior to making this determination.

Demonstration of the automatic initiation capability and operability of filter cooling is necessary to assure system
performance capability. If one emergency ventilation system is inoperable, the other system must be tested daily.
This substantiates the availability of the operable system and thus reactor operation or refueling operation may
continue during this period of time.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.4.5 CONTROL ROOH AIR TREATMENT SYSTEM 4.4.5 CONTROL ROOH AIR TREATHENT SYSTEH

t i lit

Applies to the operating status of the
control room air treatment system.

O~b ective:

To assure the capability of the control room
air treatment system to minimize the amount
of radioactivity or other gases entering the
control room in the event of an incident.

Applies to the testing of the control room
air treatment system.

0~beeti ve:

To assure the operability of the control
room air treatment system.

5~Ifi

a. Except as specified in Specification
3.4.5e below, the control room air
treatment system and the diesel
generators required for operation of
this system shall be operable at all
times when reactor building integrity
is required.

a 0 At least once per operating cycle, or
once every 24 months, whichever occurs
first, the pressure drop across the
combined HEPA filters and charcoal
adsorber banks shall be demonstrated to
be less than 6 inches of water at
system design flow rate (+lOX).

b. The results of the in-place cold DOP

and halogenated hydrocarbon test design
flows on HEPA filters and charcoal
adsorber banks shall show > 99'K DOP

removal and > 99'L halogenated
hydrocarbon removal when tested in
accordance with ANSI N.510-1980.

b. The tests and sample analysis of
Specification 3.4.5b, c and d shall be
performed at least once per operating
cycle or once every 24 months, or after
720 hours of system operation,
whichever occurs first or following
significant painting, fire or chemical
release in any ventilation zone
communicating with the system.

Amendment No. 106
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LIMITING CONDITION FOR OPERATION SURYEILLANCE REQUIREMENT

(~g'

~

d. Fans shall be shown to operate within
+lOX design flow.

e. From and after the date that the
control room air treatment system is
made or found to be inoperable for any
reason, reactor operation or refueling
operations is permissible only during
the succeeding seven days unless the
system is sooner made operable.

f. If these conditions cannot be met,
reactor shutdown shall be initiated and
the reactor shall be in cold shutdown
within 36 hours for reactor operations
and refueling operations shall be
terminated within 2 hours.

c. The results of laboratory carbon sample
analysis shall show >90K radioactive
methyl iodine removal when tested in
accordance with ANSI N.510-1980 at
80oC and 95K R.H.

c. Cold DOP testing shall be performed
after each complete or partial
replacement of the KEPA filter bank or
after any structural maintenance on the
system housing.

d. Kalogenated hydrocarbon testing shall
be performed after each complete or
partial replacement of the charcoal
absorber bank or after any structural
maintenance on the system housing.

e. The system shall be operated at least
10 hours every month.

f. At least once per operating cycle, not
to exceed 24 months, automatic
initiation of the control room air
treatment system shall be demonstrated.

g. At least once per operating cycle, not
to exceed 24 months, the control room
air treatment system shall be shown to
maintain a positive pressure within the
control. room of greater than- one
sixteenth of an inch (water) relative
to areas adjacent to the control room.

Amendment No. 73, 91
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BASES FOR 3.4.5 ANO 4.4.5 CONTROL ROOM AIR TREATMENT SYSTEM

The control room air treatment system is designed to filter the control room atmosphere for intake air. A
roughing filter is used for recircu)ation flow during normal control room air treatment operation. The control
room air treatment system is designed to automatically start upon receipt of a high radiation signal from one of
the two radiation monitors located on the ventilation intake and to maintain the control room pressure to the
design positive pressure (one-sixteenth inch water) so that all leakage should be out leakage.

High efficiency particulate absolute (HEPA) filters are installed before the charcoal adsorbers to prevent
clogg)ng of the iodine adsorber The charcoal adsorbers are installed to reduce the potential intake of
radio)odine to the control room. The )n-place test results should indicate a system leak tightness of less than
1 percent bypass leakage for the charcoa'1 adsorbers and a HEPA efficiency of at least 99 percent removal of DOP
particulates. The )aboratory carbon sample test results shou)d indicate a radioactive methyl iodide removalf' f t 1 t 90 ercent for expected accident conditions. If the efficiencies of the HEPA filter and
charcoal adsorbers are as specified, adequate radiation protection wil) be provided such tha

~ ~ ~ t resul t in dosesg
will be less than the allowable levels stated in Criterion 19 of the General Design Cr) teria for Nuc)ear Power
Plants, Appendix A to )OCFR Part 50. Operation of the fans significantly different from the design f)ow vill
change the removal efficiency of the HEPA filters and charcoal adsorbers.

If th t i f d to be operable there is no immediate threat to the control room and reactor operation or
refuel)ng ope. ation may continue for a limited period of time w5))e repairs are being made. If the ma p y

e sys em s oun
keu s stem

cannot be repaired within seven days, the reactor is shutdown and brought to cold shutdown within 36 hours or
refueling operations are terminated.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less than six inches of water at the
system design flow rate wi)l indicate that the filters and adsorbers are not clogged by excessive amounts of
foreign matter. Pressure drop should be determined at least once per operating cycle to show system performance
capability. In addition, air intake radiat)on monitors wi)1 be calibrated and functionally tested each operating
cycle, not to exceed 24 months, to verify system performance.

The frequency of tests and sample analysts are necessary to show the H)PA filters and charcoal adsorbers can
perform as evaluated. The charcoal adsorber efficiency test procedures should allow for the removal of one
adsorber tray, emptying of one bed from the tray, mixing the adsorbent thoroughly and obtaining at least two
samples. Each sample should be at least two inches in diameter and a length equal to the thickness of the bed.If test resu)ts are unacceptable, a) 1 adsorbent in the system shall be replaced with an adsorbent qualified
according to Table 5-1 of ANSI 509-)980. The rep)acement charcoal for the adsorber tray removed for the test
should

Amendment Wo. 78, 9I
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BASES FOR 3.4.5 ANO 4.4.5 CONTROL ROON AIR TREATMENT SYSTEM (Continued)

meet the same adsorbent quality. Any HEPA filters found defective shall be replaced with filters qualified
pursuant to ANSI 509-1900.

Operation of the system for 10 hours every month will demonstrate operability of the filters and adsorber system
and remove excessive mnisture built up on the adsorber.

If significant painting, fire or chemical release occurs such that the HEPA filter or charcoal adsorber could
become contaminated from the fumes, chemicals or foreign materials, the same tests and sample analysis shall be
perforated as required for operational use. The determination of significant shall be made by the operator on duty
at the .time of the incident. Knowledgeable staff members should be consulted prior to making this determination.

Amendment No. 73
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3.5.0 SHUTDOWN AND REFUELING

A)

B)

GENERAL APPLICABILITY

Applies to the neutron instrumentation systems required during shutdown and refueling
operations.

GENERAL OBJECTIVE

LIMITING CONDITIONS FOR OPERATION - To define the lowest functional capability or per-
formance level of equipment required during shutdown and refueling operations.

SURVEILLANCE RE(UIREMENTS - To define the test or inspections required to assure the
functional capability or performance level of the above items.

179





LIMITING COiNDITON FOR OPERATION SURVEILLANCE PE UIREMENT

3.5.1 SOURCE RANGE YiONITORS

A~li beati

Applies to the operating status of the
source range moni tors.

~0b,'ective:

To assure the capability of the source
range monitors to provide neutron flux
indication required for reactor shutdown
and startup and refueling operations.

deci fication:
Whenever the reactor is in the shutdown,
refueling or power operating conditions
(unless the IRM's or APRi~l's are on scale)
or whenever core alterations are being
made at least three SRiM channels will be
operable except as noted in Specification
3.5.3. To be considered operable, the
following conditions must be satisfied:

a. Inserted to normal operating levei
and available for monitoring the
core. May be withdrawn as long as a
minimum count rate of 100 cps is
maintained.

4.5e 1 SOURCE RAilGE YOilITORS

A~)i b "Ii

Applies to the periodic testing of the
source range moni tors.

~0b 'ective:

To assure the operability of the source
! ange monitors to monitor low-level neutron
flux.

The source range monitoring sys em surveil-
lance will be performed as indicated below.

Durin each o eratin c cle.- check in-core
to out-of-core signal ratio and minimuN
count rate.

Amendment No. l80





LIMITING CONOITION FOR OPERATION SURVEILLANCE RE(}UIREKNT

b. A 3/1 in-core to out-of-core signal
ratio and a minimum count rate of 3
cps at a ke ff equivalent to the initial
clean core with a11 rods and poison
control curtains inserted.

c. If fo11owing a routine surveillance
check "a" or "b" is not met, the
reactor shall be in the cold shutdown
condition within ten hours.





BASES FOR 3.5.1 AND 4.5.1 SOURCE RANGE MONITORS

The SRM's are provided to monitor the core during periods of Station shutdown and to guide the operator
during refueling operations and Station startup. Requiring three operative SRM's will ensure adequate
coverage for all possible critical configurations produced by fuel loading or dispersed withdrawals of
control rods during Station startup. Allowing withdrawal of >he SRM while maintaining a high count ratewill extend the operating range of the SRM's. Evaluation of the SRM operation is presented in Section
VIII-C.1.2.1 of the FSAR.





LIMiTING CONDITION FOR OPERATION SURV I A R I

3.5.2 REFUELING PLATFORM INTERLOCK

A 1 icabilit:
4.5.2 REFUELING PLATFORM INTERLOCK

A licabilit:
Applies to the refueling platform on in-
terl ocks.

~0b ective:

To assure that a loaded refueling plat-
form hoist is never over the core when
one or more control rods are withdrawn.

S ecification:

Applies to the periodic testing requirements
for the refueling platform interlocks.

Ob ective:

To assure the operability of the refueling
platform interlock.

S ecification:

During the refueling condition with the
mode switch in the "refuel" position the
following interlocks must be operative:

a. Control rod withdrawal block with a
fuel assembly on the hoist over the
reactor core.

b. Hith a control rod withdrawn from
the core the refuel platform, if
loaded with a fuel assembly, is
blocked from travelling over the
core.

c. If the interlocks for either "a" or"b" or both are not operable, double
procedural control will be used to
ensure that "a" and "b" are met.

The refueling platform interlocks shall be
tested prior to any fuel handling with the
head off the reactor vessel, at weekly in-
tervals thereafter until no longer re-
quired and following any repair work asso-
ciated with the interlocks.
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BASES FOR 3.5.2 AN .. F

The control rod withdrawal block and refueling platform travel blocks are provided to back up normal pro-
cedural controls to prevent inadvertent large reactivity additions to the core. These interlocks are pro-
vided even though no more than one control rod can be removed from the core at a time during refueling with
the mode switch in the "refuel" position. Even in the fresh fully loaded core if a new assembly is dropped
into a vacant position adjacent to the withdrawn rod, no excursion would result. This is discussed in de-
tail in Appendix E-II.3.0 of the FSAR.

There are normally two Station personnel directly involved in refueling the reactor, one in the control
room and one at the platform. If-the interlocks are inoperable, an additional person will check that "a"
and "b" are not violated.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE RE(UIREHENT

.5.3 EXTENDED CORE AND CONTROL ROD DRIVE MAINTENANCE

~A

Applies to core reactivity limitations during
major core alterations..

Ob ective:

4.5. 3 EXTENDED CORE AND CONTROL ROD DRIVE MAINTENANCE

A licabilit :

Applies to monitoring during major core
alterations.

Ob ective:

To assure that inadvertent criticality does
not result when control rods are being removed
from the core.

To assure that inadvertent withdrawal of an
incorrect control rod does not occur.

S ecification:

Whenever, the reactor is in the refueling
condition, control rods may be withdrawn from
the reactor core provided the following
conditions are satisfied:

Whenever the reactor is in the refuel mode
and rod block interlocks. are being bypassed
for core unloading, one licensed operator
and a member of the reactor analysis staff
will verify that all the fuel from the cell
has been removed before the corresponding
control rod is withdrawn.

Amendment No. 27
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LINITING CONDITION FOR OPERATION SURVEILLANCE REQUIRENENT

a. The reactor mode switch shall be locked in
the "Refuel" position. The refueling interlock
input signal from a withdrawn control rod may
be bypassed on a withdrawn control rod after
the fuel assemblies in the cell containing
(controlled by) that control rod have been
removed from the reactor core. All other
refueling interlocks shall be operable,
except those necessary to pull the next
control rods.

b.

C.

During core alterations two SRN's shall be
operable, one in and one adjacent to any
core quadrant where fuel or control rods
are being moved. Operable SRN's shall have
a minimum of 3 counts per second except as
specified in d and e below.

The SRN's shall be inserted to the normal
operating level. Use of special movable
dunking type detectors during major core
alterations 1s permissible as long as
detector is connected into the normal SRN
circuit.

d.

e.

Prior to spiral unloading, the SRN's shall
have an initial count rate of 3 cps. During
spiral unloading, the count rate on the
SRN's may drop below 3 cps.

Dur ing spiral reload, SRN operability will
be verified by using a portable external
source every 12 hours until the required
amount of fuel is loaded to maintain 3 cps.
As an alternative to the above, two fuel
assemblies will be loaded in different
cells containing control blades around
each SRH to obtain the required 3 cps.
Until these two assemblies have been
loaded, the 3 cps requirement is not





BASES FOR 3.5.3 EXTENDED CORt ~ND CONTROL ROD DRIVE HAINTENANCE

The intent of this specification is to permit the unloading of a significant portion of the reactor core for such
purposes as removal of temporary control curtains, control rod drive maintenance, in-service inspection requirements,
examination of the core support plate, etc. Hhen the refueling interlock input signal from a withdrawn control rod is
bypassed, administrative controls will be in effect to prohibit fuel from being loaded into that control cell.

These operations are performed with the mode switch in the "Refuel" position to provide the refueling interlocks
normally available during refueling. In order to wi thdraw more than one control rod, it is necessary to bypass the
refueling interlock on each withdrawn control rod. The requirement that the fuel assemblies in the cell controlled by
the control rod be removed from the reactor core before the interlock can be bypassed insures that withdrawal of
another control rod does not result in inadvertent criticality. Each control rod essentially provides reactivity
control for the fuel assemblies in the cell associated with the control rod. Thus, removal of an entire cell (fuel
assemblies plus control rod) results in a lower reactivity potential of the core.

The SRH's are provided to monitor the core during periods of station shutdown and to guide the operator during
refueling operations and station startup. Requiring two operable SRH's, one in and one adjacent to any core quadrant
where fuel or control rods are being moved, assures adequate monitoring of that quadrant during such alterations. The
requirement of 3 counts per second provides assurance that neutron flux is being monitored.

A spiral unloading pattern is one by which the fuel in the outermost cells (four fuel bundles surrounding a control
blade) is removed first. Unloading continues by removing the remaining outermost fuel by cell. The last cell removed
will be adjacent to a SRM. Spiral reloading is the reverse of unloading. Spiral unloading and reloading wi 1 1

preclude the creation of flux traps (moderator filled or partially filled cells surrounded on all sides by fuel).

During spiral unloading, the SRH's shall have an initial count rate of 3 cps with all rods fully inserted. The count
rate will diminish during fuel removal. After all the fuel is removed from a cell, the refueling interlock will be
bypassed on the corresponding control rod. Prior to withdrawal of that rod, one licensed operator and a member of the
reactor analysis staff will verify that the interlock bypassed is on the correct control rod. Once the control rod is
withdrawn, it will be valved out of service.

Under this special condition of complete spiral core unloading, it is expected that the count rate of the SRH's will
drop below 3 cps before all of the fuel is unloaded. Since there will be no reactivity additions, a lower number of
counts will not present a hazard. Nhen all of the fuel has been removed to the spent fuel storage pool, the SRH's
will no longer be required. Requiring the SRH's to be operational prior to fuel removal assures that the SRM's are
operable and can be relied on even when the count rate may go below 3 cps.
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BASES FOR 3.5.3 EXTENDED CORE AND CONTROL ROD DRIYE MAINTENANCE

Dur ing spira re oa, o e1 1 d SRM perability will be verified by using a portable external source every 12 hours
until the required amount of fuel is loaded to maintain 3 cps. As an alternative to the above two fuel
assemblies will be loaded in different cells containing control blades around each SRM to obtain the
required 3 cps. Until these two assemblies have been loaded, the 3 cps requirement is not necessary.

'imRldpien t < lo ~ 2/
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3.6.0 GENERAL REACTOR PLANT

A) GENERAL APPLICABILITY

Applies to Station process effluents, reactor protection system and emergency power sources.

GENERAL 08 JECTIYE

LIMITING CONDITIONS FOR OPERATION - To define the lowest functional capability or perfor-
mance level of the equipment to assure overall Station safety.

SURVEILLANCE RE(UIREMENTS - To define the test or inspection required to assure the func-
tional capability or performance level of this equipment.
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.6.1 STATION PROCESS EFFLUENTS 4.6.1 STATION PROCESS EFFLUENTS

a. Effluent release limits are described
in Specification 3.6.15.

b. The mechanical vacuum pump line shall
be capable of automatic isolation by
closure of the air-operated valve
upstream of the pumps. The signal to
initiate isolation shall be from high
radioactivity (five times normal) in
the mainsteam line.*

a. Honitoring the radioactive discharges
from Nine Hile Point Unit 1 is
described in Specification 4.6.15.

b. At least once during each operating
cycle (prior to startup), verify
automatic securing and isolation of the
mechanical vacuum pump.

* Hithin 24 hours prior to the planned start of the
hydrogen injection test with the reactor power at
greater than 20K rated power, the normal full-
power radiation background level and associated
trip and alarm setpoints may be changed based on
a calculated value of the radiation level expect
during the test. The background radiation level
and associated trip and alarm setpoints may be
adjusted during the test program based on either
calculations or measurements of actual radiation
levels resulting from hydrogen injection. The
background radiation level shall be determined
and associated trip and alarm setpoints shall be
reset within 24 hours of re-establishing normal
radiation levels after completion of the hydrogen
injection or within 12 hours of establishing
reactor power levels below 20K rated power, while
these functions are required to be operable. At
reactor power levels below 20'L rated power,
hydrogen injection shall be terminated and the
injection system secured.
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BASES FOR 3.6.lb AND 4.6.lb MECHANICAL VACUUM PUMP S

The purpose of isolating the mechanical vacuum pump line is to limit release of activity from the main con-
denser during a control rod drop accident. During the accident, fission products would be transported fromthe reactor through the main-steam lines to the main condenser. The fission product radioactivity would be
sensed by the main-steam line radioactivity monitors and initiate isolation.





LIMITING CONDITION FOR OPERATION
, SURVEILLANCE REQUIREMENT

3.6. 2 PROTECTIVE INSTRUMENTATION

A~ti Itttt
Applies to the operability of the plant
instrumentation that performs a safety
functions

O~b ective:

To assure the operabi 1 i ty of the
instrumentation required for safe operation.

A~ifk tt

4.6.2 PROTECTIVE INSTRUMENTATION

a~Aftt tt

Applies to the surveillance of the
instrumentation that performs a safety
function.

0~hect'ive:

To verify the operability of protective
instrumentation.

A~ifi tt
a. The set points, 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 Tables 3.6.2a to 3.6.21.

If the requirements of a table are not
met, the actions listed below for the
respective type of instrumentation
shall be taken.

(1) Instrumentation that initiates
scram — control rods shall be
inserted, unless there is no fuel
in the reactor vessel.

a. Sensors and instrument channels shall
be checked, tested and calibrated at
least as freqnentiy as listed in Tables
4.6.2a to 4.6.21.

Amendment No. , 122

FEB 1 1991
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LINITIHG CONOITIOH FOR OPERATION SURVEILLANCE REQUIRENEN

(2)

(3)

(4)

(5)

Primary Cool.ant and Containment
Isolation - Isolation valves shall
be closed or the valves shall be
considered inoperable and Spec-
ifications 3.2.7 and 3.3.4 shall
be applied.

Emergency Cooling Initiation or
Isolation - The emergency cooling
system shall be considered inop-
erable and Specification 3.1.3
shall be applied.

Core Spr ay Initiation - The core
spray sys tem shall be considered
inoperable and Specification
3.1.4 shall be applied.

Containment Spray Initiation - .The
containment spray system shall be
considered inoperable and Spec-
ification 3.3.7 shall be applied.

b. Each trip system shall be tested
each time the respective instru-
ment. channel is tested.

c. At least daily during reactor
power operation, the core power
distribution shall be checked for
t<aximum Total Peaking Factor (HTPF)
and the flow-referenced APRM scram
and rod block signals shall be ad-
justed, if necessary, as specified
in Figure 2.1.1.

(6) Auto Oepressuri za tion Initiation-
The auto depressurization system
shall be considered inoperable
and Specification 3.1.5 shall be
applied.

I

(7) Control Rod Withdrawal Block - No
control rods shall be withdrawn.





LIHITING CONDITION FOR OPERATION SURVEILLANCE RE UIREHENT

(8) Off-Gas and Vacuum Pump Isolation — The
respective system shall be isolated or
the instrument channel shall be
considered inoperable and Specification
3.6.1 shall be applied.

(9) Diesel Generator Initiation — The
diesel generator shall be considered
inoperable and Specification 3.6.3
shall be applied.

(10) Emergency Ventilation Initiation — The
emergency ventilation system shall be
considered inoperable and Specification
3.4.4 shall be applied.

(11) High Pressure Coolant Injection
Initiation — The high pressure coolant
injection system shall be considered
inoperable and Specification 3.1.8.c
shall be applied.

(12) Control Room Ventilation — The control
room ventilation system shall be
considered inoperable and Specification
3.4.5 shall be applied.

b. During operation with a Haximum Total
Peaking Factor (HTPF) greater than the
design value, either:

190Amendment No. ] ZZ

FEB 1 1991





LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIREHENT

(1) The APRH scram and rod block settings
shall be reduced to the values given by
the equations in Specification 2. 1.2.a;
Ql

(2) The pawer distribution shall be changed
such that the HTPF no longer exceeds
the design value.

Amendment No. 73





Table 3.6.2a

Niniaua No..
of Tripped or

Operable

Niniaua No. of
Operable Instruaent

Channels per
Operable

Reactor Node Switch
Position in Which
tunction Nust Be

CL

gj
Vl

(1) Nanual Scraa

(2) High Reactor Pressure 2

(3) High Drywell Pressure 2

(4) Low Reactor Water Level 2

(5) High Water Level Scraa
Discharge Voluae

g 1080 psig

g 3.5 psig

> 53 inches
(Indicator Scale)

< 45 gal.

x x x I

x x x j!
() () II

x x x

(b) x x

E

Aaendaent No. pf, 7p ))9 191





Table 3.6.2a (cont'd)

I TR ME TATI N T T I ITIATE

L' in ndi f r r

Minimum No.
of Tripped or

Operable
m

Minimum No. of
Operable Instrument

Channels per
Operable

T i m P in

Reactor Mode Switch
Positibn in Which
Function Must Be

O

C/l

(6) Main-Steam-Line
Isolation Valve
Position

4(h) < 10 percent
valve closure
from full open

( c) ('c) x

(7) High Radiation
Main-Steam-Line

(8) Shutdown Position
of Reactor Mode
Switch

< 5 ti'mes normal
background at
rated power'

x x x

(k) x x

(9) Neutron Flux
(a) IRM

(i) 3(d) < 96 percent offull scale
(g) (g) (g)

Amendment No. pf, 6T
DEC 7 199P
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Table 3.6.2a (cont'd)

I TR ME TATI N THAT I ITIATE RAM

Limiting Condition for Operation

Minimum No. of
Minimum No. Operable Instrument

of Tripped or Channels per
Operable Operable

m in

Reactor Rode Switch
Positio'n in Which
Function Must Be

O

C/)

CL

S-4 ) C
Cl

CL C/l GC

(ii) Inoperative 2

(b) APRM
(i) Upscale

(ii) Inoperative 2

(iii) Downscale 2

3(d)

3(e)

3(e)

3(e)

Figure 2.1.1

) 5 percent offull scale

X X

X X X

X X X

(g) (g) (g)

(10) Turbine Stop
Valve Closure

< 10% valve
closure

(11) Generator Load
Rejection

Amendment No. A)7 ))9
DE(' %0
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TABLE 4.6.2a
r

INSTRUMENTATION THAT INITIATES SCRAH

Survei 1 lance Re uirement

Parameter

( I ) Hanua 1 Scram

(2) flfgh Reactor
Pressure

(3) Iffgh Orywell
Pressure

(4) Low Reactor Water
Level

(5) Iligh Water Level
Scram Oischarge
Volume

(6) Ha fn-Steam-Line
Isola t ion Valve
Position

(7) Iftgh Radfatfon
Ha ln-Steam Line

Sensor Check

None

None

None

Once/day

None

None

Once/sh fft

Ins trumen t
Channel Test

Once per 3
months

Once per month(l)

Once per month(l)

Once per month(>)

Once per month

Once per 3
months

Once per week

Ins trument
Channel

Calibration

Hone

Once nfl 3
months

Once pgr 3
months< I)

:el0>'nce

per 3
months

Once per operating
cycle

Once per 3 mnths

194
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TABLE 4.6.2a (Cont'd)

INSTRUHENTATION THAT INITIATES SCRAH

Surveillance Re uir ement

Parameter Sensor Check
Instrument

Channel Test

Instrument
Channel

Calibration

(8) Shutdown Position
of Reactor Hode
Switch

(9) Neutron Flux
(a) IRH

(i) Upscale

(ii) Inoperative

None Once during each
major refueling
outage

None

(b) APRH
(i) Upscale

(ii) Inoperative

(iii) Downscale

( 10) Turbine Stop
Valve Closure

(ll) Generator Load
Rejection

None

None

None

None

None

Once/week

Once/week

Once/week

Once per 3 months

Once per month

Once/week(»,
Once per 3 months

None

Once/week(m),
Once per 3 months

Once per operating
cycle

Once per 3
months

Amendment No. 111

NOV 2 I 1989





NOTES fOR TABLES 3.6.2a and 4.6.2a

(a) Hay be bypassed when necessary for containment inerting.

(b) May be bypassed in the refuel and shutdown positions of the reactor mod« switch with a keylock switch.

(c) May be bypassed in the refuel and startup positions of the reactor mode switch when rea~tor pressure is less
than 600 psi.

(d) No more than one of the four IRH inputs to each trip system shall be bypassed.

(e) No more than two C or 0 level LPRH inputs to an APRM shall be bypassed and only four LPRM inputs to an APRM
shall be bypassed in order for the APRH to be considered operable. No more than one of the four APRH inputs to
each trip system shall be bypassed provided that the APRH in the other instrument channel in the same core
quadrant is not bypassed. A Trave))ing In-Core Probe (1IP) chamber may be used as a substitute APRH input if
the TIP is positioned in close proximity to the failed LPRM it is replacing.

(f) Calibrate prior to starting and normal shutdown and thereafter check once per shift and test once per weekuntil no longer required.

(g) IRH's are bypassed when APRM's are onscale. APRH downscale is bypassed when IRH's are onscale

(h) Each of the four isolation valves has two limit switches. Each limit switch provides input to one of two
instrument channels in a single trip system.

(i) Hay be bypassed when reactor power level is below 45K.

(j) Trip upon loss of oil pressure to the acceleration relay.

(k) Hay be bypassed when placing the reactor mode switch in the SHUTDOWN position and all control rods are fully
inserted'

l) Only the trip circuit will be calibrated and tested at the frequencies specified in Table 4.6.2a, the primary
sensor will be calibrated and tested once per operating cycle.

(m) This calibration shall consist of the adjustment of the APRH channel to conform to the power values calculated
by a heat balance during reactor oPeration when THERMAL POWER > 25X of RAIED THERMAL POWER. Adjust the APRH
channel if the absolute difference is greater than 2X of RATED THERHAL POWER. Any AVRH channel gain adjustment
made in compliance with figure 2.1.1 shall not be included in determining the absolute difference.

Amendment No. 111
n
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TE F R TABLES .2a nd 4 6.2a con

(n) Within 24 hours prior to the planned start of the hydrogen injection test with the
reactor power at greater than 20% rated power, the normal full-power radiatien background
level and associated trip and alarm setpoints may be changed based on a calculated value
of the radiation level expected during the test. The background radiation Level and
associated trip and alarm setpoints may be adjusted during the test program. based on
either calculations or measurements of actual radiation levels resulting from hydrogen
injection. The background radiation level shall be determined and associated trip and
alarm setpoints shall be reset within 24 hours of re-establishing normal radiation levels.
after completion of the hydrogen injection or within 12 hours of establishing reactor
power levels below 20% rated power, while these functions are required to be operable.
At reactor power levels below 20% rated power, hydrogen injection shall be terminated and
the injection system secured.

(o) A channel may be placed in an inoperable status for up to 2 hours for required
surveillances without placing the Trip System in the tripped condition provided at least
one operable channel in the same trip system is monitoring that parameter. This time
interval is extended up to 5 hours for the High Radiation Main-Steam Line Instrument
Channel Calibration surveillance.

Amendment No. f7 119
DE(l 7 1990

196a
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Table 3.6.2b

I R ME TATI T AT I ITIATE
R T X TEM R I ME T LA I

L ~ ~

1 r r

Minimum No.
of Tripped or

Operable
m

Minimum No. of
Operable Instrument

Channels per
Operableri m P in

Reactor Node Switch
Position in Which
Function Must Be

CL

S
C

C/l

RY

(Nain Steam, Cleanup,
and Shutdown)

(1) Low-Low Reactor
Water Level

(2) Manual

2 > 5 inches
(Indicator Scale)

x x

x x x x

(3) High Steam Flow
Main-Steam Line

Amendment No. p', Q, 77 119

< 105 psid x x

197





Table 3.6.2b (cont'd)

I T E T TI T T I ITIATE
TE I M T I LATI

i for r i

Minimum No.
of Tripped or

Operable

Minimum No. of
Operable Instrument

Channels per
Operable

Reactor Mode Switch
Position in Which
Function Must Be

CL
O e

Cl
5-e

0)
cn cr cn

(4) High Radiation
Main Steam Line

(5) Low Reactor
Pressure

< 5 times
normal background
at rated power

> 850 psig

X X

(6) Low-Low-Low
Condenser Vacuum

> 7 in. mercury
vacuum

(a) x

(7) High Temperature
Main Steam Line
Tunnel

200F X X

Amendment No. N, 67'19
fit n

198





I R E TATI

Table 3.6.2b (cont'd)

T I ITIATE
EM T I ME T I LAT

r r i n

Minimum No.
of Tripped or

Operable

Minimum No. of
Operable Instrument

Channels per
Operable

m f P i

Reactor Mode Switch
Position in Which
Function Must Be

Oo

EA

CL

OJ
5-4 C C

4J
CY EA

Y E

(8) High Area
Temperature

190 X X X X

LI

(9) High Area
Temperature

< 170 x x x x

(10) Low-Low
Reactor Water

Amendment No. p', ~, 87 119

> 5 inches
(Indicator Scale)

(c) X X
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Table 3.6.2b (cont'd)
I TR E TATI T T I ITIATE

T Y TE R TAI E T I LA I
~ ~

d'inimum

No.
of Tripped or

Operable

Minimum No. of
Operable Instrument

Channels per
Operable

f

Reactor Mode Switch
Position in Which
Function Must Be

CL
O r

ap
5

4 llj C
m

cn M c/l

(11) High Drywell
Pressure

(12) Manual

< 3.5 psig (c)

X X

(b) (b)

X X

Amendment No. 200





Table 4.6.2b

INSTRUMENTATION THAT INITIATES
PRIMARY COOLANT SYSTEM OR CONTAINMENT ISOLATION

Surveillance Re uirement

Parameter

PRIMARY COOLANT

ISOLATION
7Nain Steam, Cleanup

and Shutdown)

(1) Low-Low Reactor
Rater Level

(2) Manual

Sensor Check

Once/day

Instrument
Channel Test

Once pN month

Once during each
major refueling
outage

Instrument
Channel

Calibration

Once per 3 months( )

MAIR-STEAM-LINE
ISOLATION

(3) High Steam Flow
Main-Steam Line

(4) High Radiation
Main-Steam Line

(5) Low Reactor
Pressure

Once/day

Once/shi ft

Once/day

Once per month(

Once/week

Once per month(

Once per 3 aenths( )

Once per 3 aenths

Once per 3 months (d)

Amendment No. 37
201





Table 4.6.2b (cont'd)

INSTRUMENTATION THAT INITIATES
TRIMARY OOOIART SVSTTRTROO AIMII MI ISOIATIOII

Parameter

(6) Low-Low-Low
Condenser Vacuum

Sensor Check

None

~Si I I II

Instrument
Channel Test

Once during each
major refueling
outage

Instrument
Channel

Calibration

Once during each
major refueling
outage

(7) High Temperature None
Main-Steam-Line
Tunnel

Once during each
major refueling
outage

Once during each
major refueling
outage

CLEANUP SYSTEM

LA I N

(8) High Area
Temperature

SHUTOOMN
COOLING'SsfE~

BtIIA~ AM

(9) High Area
Temperature

Once/week

Once/week

Once during each
major refueling
outage

Once during each
major refueling
outage

Once during each
major refueling
outage

Once during each
major refueling
outage
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Table 4.6.2b (cont'd)

INSTRUMENTATION THAT INITIATES
PRINRY COOLANT SYSTEM OR CONTAINMENT ISOLATION

Surveillance Re uirement

Parameter

CONTAINMENT
ISOLATION

(10) Low-Low Reactor
Mater Level

(11) High Orywell
Pressure

(12) Manual

Sensor Check

Once/day

Once/day

Instrument
Channel Test

Once per month'(d)

Once per month

Once during each
operating cycle

Instrument
Channel

Calibration

Once per 3 months (d)

Once per.3 months .'d)

Amendment No. 37
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T F T BLE

(a) May be bypassed in the refuel and startup positions of the reactor mode switch when reactor
pressure is less than 600 psi.

(b) May be bypassed when necessary for containment inerting.
(c) May be bypassed in the shutdown mode whenever the reactor coolant system temperature is less

than 215 F.

(d) Only the trip circuit will be calibrated and tested at the frequencies specified in Table
4.6.2b, the primary sensor will be calibrated and tested once per operating cycle.

(e) Within 24 hours prior to the planned start of the hydrogen injection test with the reactor
power at greater than 20% rated power, the normal full-power radiation background level and
associated trip and alarm setpoints-may be changed based on a calculated value of the
radiation level expected during the test. The background radiation level and associated trip
and alarm setpoints may be adjusted during the test program based on either calculations or
measurements of actual radiation levels resulting from hydrogen injection. The background
radiation level shall be determined and associated trip and alarm setpoints shall be reset
within 24 hours of re-establishing normal radiation levels after completion of the hydrogen
injection or within 12 hours of establishing reactor power levels belo~ 20% rated power, while
these functions are required to be operable. At reactor power levels belo~ 20% rated power
hydrogen injection shall be terminated and the injection system secured.

(f) A channel may be placed in an inoperable status for up to 2 hours for required surveillances
without placing the Trip System in the tripped condition provided at least one operable
channel in the same Trip system is monitoring that parameter. This time interval is extended
up to 5 hours for the High Radiation Main-Steam Line Instrument. Channel Calibration
Surveillance.

Amendment No. P4', +, dfi l19 204





Table 3.6.2c

INSTRUMENTATION THAT INITIATES OR ISOLATES EMERGENCY COOLIN

Limitin Condition for 0 eration

Parameter

Minimum No.
of Tripped or

Operable
Tri S stems

Minimum No. of
Operable Instrument

Channels per
Operable

Tri S stem d Set Point

Reactor Mode Switch
Position in Which
Function Must Be

r bl

Q r
ED

8
CA CZ:

EMERGENCY COOLING
INITIATION
(1) High-Reactor

Pressure
< 1080 psig (b) X X

(2) Low-Low Reactor
Water Level

> 5 inches (b)
(Indicator Scale)

X X

EMERGENCY COOLING
ISOLATION
(for each of two systems)

(3) High Steam Flow
Emergency Cooling
System

2 (a) < 11.5 psid X X

Amendment No. ~, ~ 123
res

205





Table 4.6.2c

INSlRUMENTATION THAT INITIATES OR ISOLATES EMERGENCY COOLING

Surveillance Re uirement

Parameter

EIIEGGENCY
COOLING'NI'YENYTOB

tTj Hfgg Reactor
Pressure

(2) Low-Low Reactor
Water Level .

Sensor Check

Hone

Once/day

Instrument
Channel Test

Once per month(c)

Once per nenth(c)

Instrument
Channel-

Callbration

Oned per 3 months(c)

Once per 3 months(c)

EMERGENCY COOLING
TSOL7iTTGR

=
+or each of two systems)

(3) High Steam Flow
Emergency Cool lng
System

Hone Once per 3 imnths(c'). Once per 3 oanths(c)

P

206

Amendment Ho. 60
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TE F R TA LE 2 D4 2c

(a) Each of two differential pressure switches provide inputs to one instrument channel
in each trip system. I

(b) May be bypassed in the cold shutdown condition.

(c) Only the trip circuit will be calibrated and tested at the frequencies specified in
Table 4.6.2c, the primary sensor will be calibrated and tested once per operating
cycle.

(d) A channel may be placed in an inoperable status for up to 2 hours for required
surveillances without placing the Trip System in the tripped condition provided at
least one operable channel in the same Trip system is monitoring that parameter.

Amendment No. lg, 37 119 May 2 1980 207
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Table 3.6.2d

Niniaua No.
of Tripped or

Operable

Niniaua No. of
Operable Instruaent

Channels Per
Operable

Set~int

Reactor Node Switch
Position in Which
Function Nust Be

o

C/l

(1) High Dryvell
Pressure $ 3.5 psig (d) x (a) (a)

(2) Low-Low Reactor
Water Level

) 5 inches (b) x x x
(Indicator Scale)

(3) Reactor Pressure
and either (1)
or (2) above.

365 psig X X X X

Aaendaent ao. Pf, g, 7P 119
of~ 208





Table 4.6.2d

INSTRUMENTATION THAT INITIATES CORE SPRAY

Sur veillance Re uirement

Parameter

START CORE

SPRAY PUMPS

(I) High Drywell
Pressure

(2) Low-Low Reactor
Water Level

OPEN CORE SPRAY

DISCHARGE VALVES

(3) Reactor Pressure
and either (I)
or (2) above

Sensor Check

Once/day

Once/day

None

Instrument
Channel Test

I

Once per month

Once per month

Once per month( )

Instrument
Channel

Calibration

Once per 3 months (c)

Once per 3 months (c)

Once per 3 months (c)

Amendment No. 37
209





4

(a) Nay be bypassed when necessary for containxent inerting.

(b) Hay be bypassed when necessary for perforxing xajor xaintenance as specified in,Specification
2.1.1.e.

(c) Only the trip circuit vill be calibrated and tested at the frequencies specified in Table
4.6.2d, the primary sensor vill be calibrated and tested once per operating cycle.

(d) Nay be bypassed when necessary for integrated leak rate testing.

(e) The instruxentation that initiates the Core Spray Systex is not required to be operable, if
there is no fuel in the reactor vessel.

(f) One instruxent channel in each trip systex may be bypassed in the cold shutdown and refuel
conditions during the Spring 1986 refueling outage to perforx the eaergency condenser piping
replacexent.

(g) A channel xay be placed in an inoperable status for up to 2 hours for required surveillances
vithout placing the Trip Systex in the tripped condition provided at least one operable
channel in the saxe Trip systex is xonitoring that paraxeter.

Amendment No. )A. A. 79 119 210
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Table 3.6.2e

T T I ITIATE

i ' f
TAI ME T PRAY

r i

Ninimum No.
of Tripped or

Operable
T

Minimum No. of
Operable Instrument

Channels per
Operable

ri m in

Reactor Node Switch
Position in Which
Function Nust Be

1

Oa

l/l

5
C C

EA

(1)a. High Drywell
Pressure

3.5 psig (a) x x

and

b. Low-Low Reactor
Water Level

> 5 inches (a)
(Indicator Scale)

x x

Amendment No. $ 8 119

DEC 7 1990

211





Table 4.6.2e

INSTRUMENTATION THAT INITIATES CONTAINMENT SPRAY

Surveillance Re uirement

Parameter Sensor Check
Instrument

Channel Test

Instrument
Channel

Calibration

(1)a. High Drywell
Pressure

,b. Low-low Reactor
Water t.evel

Once/day

Once/day

Once per month( ) Once per 3 months (b)

Once per month Once per 3 months (b)

Amendment No. 37

~ an
212





TABL

(a) May be bypassed in the shutdown aode whenever the reactor coolant temperature is less than
215'F.

(b) Only the trip circuit will be calibrated and tested at the frequencies specified in Table
4.6.2e, the primary sensor will be calibrated and tested once per operating cycle.

(c) A channel may be placed in an inoperable status for up to 2 hours for required surveillanceswithout placing the Trip Systea in the tripped condition provided at least one operable
channel in the saae Trip systea is monitoring that parameter.

Amendment No. f7 119
say 2 1980

DEC V 3990

212a





Table 3.6.2f

R E A I T T I ITIATE A T DEPRE RIZA I
m di i f

Minimum No.
of Tripped or

Operableri

Minimum No. of
Operable Instrument

Channels Per
Operable

T m P in

Reactor Mode Switch
Position in Which
Function Must Be

I A I
(1)a. Low-Low-Low

Reactor Water
Level

2 (a) 2 (a) > -10 inches *
(Indicator Scale)

(b) (b) x

and

b. High Drywell
Pressure

2 (a) 2 (a) ( 3.5 psig (b) (b) x

* greater than (>) means less negative

Amendment No. 44 >>9 213
DEC 7 >wn





Table 4.6.2f

INSTRUMENTATION THAT INITIATES AUTO DEPRESSUR IZATION

Surveillance R uirement

Parameter Sensor Check
Instrument

Channel Test lt

Instrument
Channel

Calibration

INITIATION

(1) a. Low-Low-Low
Reactor Water

and

None Once per month Once per 3 months
(c).

b. High Drywell
Pressure

Once/day Once per month Once per 3 months (c)

Amendment No. 37

EN' 1980
214





, I
(a) ~ instruaent channels in ~~ trip systea are required to be energized to initiate auto

depressurization. One trip systea is powered froa power board 102 and the other trip systea
froa power board 103.

(b) Nay be bypassed when the reactor pressure is less than 110 psig and the reactor coolant
teaperature is less than the corresponding saturation teaperature.

(c) Only the trip circuit will be calibrated and tested at the frequencies specified in Table
l.6.2f, the priaary sensor will be calibrated and tested once per operating cycle.

(d) A channel aay be placed in an inoperable status for up to 2 hours for required surveillances
without placing the Trip Systea in the tripped condition provided at least one operable
channel in the saae Trip systea is aonitoring that paraaeter.





Table 3.6.2g

INSTRUMENTATION THAT INITIATES CONTROL ROD WITHDRAWAL BLOCK

Limitin Condition for 0 eration

Parameter

Minimum No.
of Tripped or

Operable
~Tri S steais

Minimum No. of
Operable Instrument

Channels per
Operable~Tri System Set Point

Reactor Mode Switch
Position in Which
Function Must Be

Operabl e

s CLn
ss- S

CP & OC
QC

s/y l/>

(1) SRM

a. Detector not
in Startup
Position

b. Inoperative

c. Upscale

2 (a), (e)

2 (a)

2 (a) <10s counts/sec

X X

X X

X X

(2) IRM

a. Detector not
in Startup
Position

b. Inoperative

3 (b)

3 (b)

X X

X X

216





TABLE 3.6.2g (cont'd)

INSTRUMENTATION THAT INITIATES CONTROL ROD HITHDRAHAL BLOCK

Limiting Condition for 0 eration

Parameter

Minimum No.
of Tripped or

Operable
Tri S stems

Hinimum No. of
Operable Instrument

Channels Per
Operable

Tri S stem Set Point

Reactor Hode Switch
Position in which
Function Hust Be

0 erable

3: CL

QJ
54 e c

Clt/l CL CA

c. Downscale

d. Upscale

(3) APRH

a. Inoperative

b. Upscale (Biased
by Recirculation
Flow)

c. Downscale

Amendment No. 111

NOY 31 1989

2 (h)

2 (h)

2 (h)

3 (b)

3 (b)

3 (c)

3 (c)

3 (c)

> 5 percent of
full scale for
each scale

< 88 percent of
full scale for
each scale

figure 2.l.l(h)

> 2 percent of
full scale

X X

X X

X X X

X X X

(d) (d) X





Table 3.6.2g (cont'd)

INSTRUMENTATIQN THAT.INITIATES CONTROL ROD WITHDRAWAL BLOCK

Limitin Condition for 0 eration

Parameter

Ninimum No.
of Tripped or

Operable
Tri S stems

Minimum No. of
Operable Instrument

Channels per
Operable

~Ti S t Set Point

Reactor Node Switch
Position $ n Which
Function Must Be

0 erable

3: I CL0 CJ0 3 0 C
4 S

aP es oC
Cg

C/l C/l

(4) Recirculation-
Flow

a. Comparator
Off Normal

b. Flow Unit
Inoperative

c. Flow Unit
Upscale

1

(5) Refuel Platform
and Hoists

(6) Node Switch in
Shutdown

z (f)

Figure 2.1.1

X

X X X

~ X X X

X X X
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Table 3.6.2g (cont'd)

INSTRUMENTATION THAT INITIATES CONTROL ROD WITHDRAWAL BLOCK

Limitin Condition for 0 era tion

Parameter

Minimum No.
of Tripped or

Operable
Tri S stems

Minimum No. of
Operable Instrument

Channels per
Operable

Tri S stem Set Point

Reactor Mode Switch
Position in Which
Function Must Be

0 erable

D

C/l

(7) Mode Switch
in Refuel
(Blocks withdrawal
of more than 1 rod)

(8) Scram Dump Volume
Water Level Scram
Bypass

X X
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Table 4.6.2g

INSTRUMENTATION THAT INITIATES CONTROL ROD WITHDRAWAL BLOCK

Surveillance Reguirement

Parameter

( I) SRH

a. Detector Not
in Startup
Position

b. Inoperative

c. Upscale

Sensor Check

N/A

N/A

N/A

Instrument
Channel Test

(g)

(g)

(g)

Instrument
Channel

Calibration

N/A

N/A

(g)

(2) IRN

a. Detector not
in Startup
Position

b. Inoperative

c. Downscale

d. Upscale

N/A

N/A

N/A

N/A

(g)

(g)

(g)

(g)

NIA

N/A

(g)

(g)

7252G
220
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1AHLE 4.6.2g (Cont'd)

INSTRUMENTATION THAT INITIATES CONTROL ROD HIIHDRAHAL BLOCK

Surveillance R~e uirement

Parameter

(3) APRM

Sensor Check
Instrument

Channel Test

Instrument
Channel

Calibration

a. Inoperative

b. Upscale (Biased
by Recirculation
Flow)

None

None

Once per month

Once per month

None

Once per 3 months

c. Downscale

(4) Recirculation Flow

a. Comparator
Off Normal

None

None

Once per month

Once per month

Once per 3 months

Once per month

b. Flow Uni t
Inoperative

c. Flow Unit
Upscale

None

None

Once per month

Once l~er month

Once per month

Once per month

Amendment No. 111

NOV 81 1S89





Table 4.6.2g (cont'd)

INSTRUMENTATION THAT INITIATES CONTROL ROD WITHDRAWAL BLOCK

i 'I 1~R

Parameter

(5) Refuel Platform
and Hoists

(6) Mode Switch in
Shutdown

(7) Mode Switch
in Refuel
(Blocks withdrawal
of more than 1 rod)

(8) Scram Oumo Volume
Water Level Scram
Bypass

Senso~ Check
Instrument

Channe1 Test

(see 4.5.2)

Once during each
major refueling
outage

Once during each
major refueling
outage

Once during each
major refueling
outage

Instrument
Channel

Calibration





NOTES FOR TABLES 3.6.2 and 4~6.2

(a) No more than one of the four SRH inputs to the single trip system shall bv bypassed.

(b) . No more than one of the four IRM inputs to each instrument channel shall be bypassed. Ihese signals may be-, bypassed when the APRM's are onscale.

(c) No more than one of the four APRH inputs to each instrument channel shall be bypassed provided that the APRH in
the other instrument channel in the same core quadrant is not bypassed. No more than two C or 0 level LPRH
inputs to an APRH shall be bypassed and only four LPRH inputs to only one APRH shall be bypassed in order for
the APRH to be considered operable. In the Run mode of operation, bypass of two chambe> s fn»» one radial corelocation in any one APRM shall cause that APRM to be considered inoperative. A Travelling ln-Core Probe (TIP)
chamber may be used as a substitute APRM input if the TIP is positioned in close pruximity to the failed LPRHit is replacing. If one APRH in a quadrant is bypassed and meets all requi> ements for <>pe>ability with the
exception of the requirement of at least one operable chamber at each radial locatiun, 1 I may be rvturned to
service and the other APRM in that quadrant may be removed from service for test and/ol cdlibration only if no
control rod is withdrawn during the calibration and/or test.

(d) Hay be bypassed in the startup and refuel positions of the reactor mode switch wh«n the IRH's are Unscale.

(e) This function may be bypassed when the count rate is > 100 cps.

(f) One sensor provides input to each of two instrument channels. Each instrumvnt channvl is i>l a separate trip
system.

(g) Calibrate and/or test prior to startup and normal shutdown. Thereafter test once pv> week until no longer
required.

(h) The actuation of either or both trip systems will result in a rod block.

Amendment No. 114

apR s1S99
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Table 3.6.2h

Niniaum No.
of Tripped or

Operable

Ninimum No. of
Operable Instrument

Channels Per
Operable

Reactor Node S~itch
Position in Which
Function Nust Be

High Radiation
Hain Steam
Line

< 5 times normal"
background

X X X

Amendment No.:64/ 119 224





TABLE 4.6.2h

VACUUH PUMP ISOLATION

Surveillance Re uirement

Parameter Sensor Check
Instrument

Channel Test

Instrument
Channels

Calibration

HECHANICAL VAQNH PUHP

High Radiation
Hain Steam
Line

Once/shift Once per week Once per 3 eonths

Amendment No.: 94

FEB 8 )g88
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TE F R TABLE 2h nd 4 2h

(a) Within 24 hours prior to the planned start of the hydrogen injection test with the reactor
power at greater than 20% rated power, the normal full-power radiation background level and
associated trip and alarm setpoints may be changed based on a calculated value of the
radiation level expected during the test. The background radiation level and associated trip
and alarm setpoints may be adjusted during the test program based on either calculations'or
measurements of actual radiation levels resulting from hydrogen injection. The background
radiation level shall be determined and associated trip and alarm setpoints shall be reset
within 24 hours of re-establishing normal radiation levels after completion of the hydrogen
injection or within 12 hours of establishing reactor power levels below 20% rated power, while
these functions are required to be operable. At reactor power levels below 20% rated power
hydrogen injection shall be terminated and the injection system secured.

(b) A channel may be placed in an operable status for up to 2 hours for required surveillances
without placing the Trip System in the tripped condition provided at least one operable
channel in the same Trip System is monitoring that parameter. This time interval is extended
up to 5 hours for the High Radiation Main-Steam Line Instrument Channel Calibration
surveillance.

Amendment No. dh~ ""9

DE(, y 1990

225a





Table 3.6.2i

T R INI I
d i n f r r

Reactor Node Svitch
Position in Which
Punction Nust be

r bl

Total No. Channels "'inikllR
Channels

r 1 c

CL
O e

Cl
53 4 4 C

Cl
iA M Cll

Loss of Pover

a. 4.16kV PB 102/103 Eaergency
Bus Qndervoltage (Loss of
Voltage) 3 per Bus 2 per Bus 2 per Bus x x x x

b. 4.16kV PB 102/103 Eaergency
Bus Undervoltage (Degraded
Voltage) 3 per Bus 2 per Bus 2 per Bus x x x x

(1) If one out of three channels becoaes inoperable, the inoperable channel vill be
placed in the trip condition.

haendaent No. g// ~"9 226





Table 3.6.2i (continued)

DIESEL GENERATOR INITlATION

Limitin Condition for Operation

Parameter Set Point (Inverse Time Undervolta e Rela s

Loss of Power

a. 4.16kV PB 102/103 Emergency Bus
Undervolt (Loss of Voltage)

b. 4.16kV PB 102/ 103 Emergency Bus
Undervoltage (Degraded Voltage)

Relay Dropout

~3200 volts

~3600 volts

0 vol ts ~ 3.2 seconds

3580 volts 18.5 + 3 seconds

(a) The operating time indicated in the table is the time required for the relay to operate its contacts when the
voltage is suddenly decreased from operating voltage level values to the voltage level listed in the table
above.

Amendment No. 67
226a





Table 4.6.2i

T R I I I

Loss of Pover

Sensor
Qmh

Ins truaen t ~~ ~ Instruaent~b~
1 li i

a. 4-16kV PB 102/103 Raergency
Bus Undervoltage (Loss of
Voltage) Once per aonth Once per refueling cycle

b. 4.16kV PB 102/103 Eaergency
Bus Undervoltage (Degraded
Voltage) Once per aonth Once per refueling cycle

(a) The instruaent channel test deaonstrate the operability of the instruaent channel by siaulating an
undervoltage condition to verify that the tripping logic functions properly.

(b) The instruaent channel calibration vill demonstrate the operability of the instruaent channel by
simulating an undervoltage condition to verify that the tripping logic functions properly. In addition,
a sensor calibration vill be perfoaaed to verify the set points listed in Table 3.6.2.i.

(c) k channel aay be placed in an inoperable status for up to 2 hours for required surveillances vithout placing
the Trip System in the tripped condition provided at least one operable channel in the saee Trip Systea is
aonitoring that parameter.

Aaendsaent Nn. All/ 119





Table 3.6.2j

EMERGENCY VENTILATION INITIATION

Limitin Condition for 0 eration

Parameter

(l) High Radiation
Reactor Building
Ventilation Duct

(2) High Radiation
Refueling
Platform

Minimum No.
of Tripped or

Operable
Tri S stems

Minimum No. of
Operable Instrument

Channels per
'perable
Tri S stem Set Point

< 5mr/hr

< l000mr/hr

Reactor Mode Switch
Position in Which
Function Must Be

0 erable

3 r Q.0 S
D D M C4-

CP tt$

l/l C/l

X X X X

(a) (a) (a) (a)





Table 4.6.2j

EMERGENCY VENTILATION INITIATION

Surveillance Re uirement

Parameter Sensor Check
Instrument

Channel Test

Instrument
Channel

Calibration

(l) High Radiation
Reactor Building
Ventilation Quet

(2) High Radiation
Refueling
Platform

Once/shift

(b)

Once during
each operating
cycle

(c)

Once per
quarter

Once per
quarter
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NOTES FOR TABLES 3.6.2 AND 4.6.2

(a) This function shall be operable any time that irradiated fuel or the irradiated fuel cask is being han-
dled in the reactor building.

(b) Once per shift whenever this function is required to be operable.

(c)'mmediately prior to when function is required and once per week thereafter until function is no longer
required.
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Table 3.6.2k

HI H PRES URE COOLANT INJECTION

Lixi in ndi i n for 0 eration

P~reeeter

Minimux No.
of Tripped or

Operable
Tri S s

Hinixux No. of
Operable Instruxent

Channels Per
Operable

Tri t x Set-Point

Reactor Mode Svitch
Position in Qhich
Function Must Be

0 erable

(1) Lov Reactor
Mater Level

> 53 inches
(Indicator Scale)

CL
O
O

S4 e c
~ OJ

C/l CY Vl CK

(a) (a) x

(2) hutoxatic
Turbine Trip

(a) (a) x



I



Table 4.6.2k

HIGH PRESSURE COOLANT INJECTION*

Surveillance Re uirement

Parameter

(1) Low Reactor
Hater Level

(2) Automatic
Turbine Trip

Sensor Check

Once per day

None

Instrument
Channel Test

Once per month (b)

Once during each
operating cycle

Instrument
Channel

Calibration

Once per 3 months (b)

None

Amendment No. 37

NY i i980
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NOTES FOR TABLES 3.6.2k AND 4.6.2k

I

(a) May be bypassed vhen the reactor pressure is less than 110 psig and the reactor coolant temperatureis less than the corresponding saturation temperature.

(b) Only the trip circuit vill be calibrated and tested at the frequencies specified in Table 4.6.2k,
the primary sensor vill be calibrated and tested once per operating cycle.

(c) A channel may be placed in an inoperable status for up to 2 hours for required surveillances vithout placing theTrip System in the tripped condition provided at least one operable channel in the same Trip system is monitoringthat parameter.

aeendeene Nn. 3A', gl 119 llay 2 1980

DEC 7 >%gal
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Table 3.6.21

CONTROL ROOM AIR TREATHENT SYSTEH INITIATION

Limitin Condition for 0 eration

Parameter

Hinimum No.
of Tripped or

Operable
Tri S stems

Hinimum No. of
Operable Instrument

Channels per
Operable

Tri S stem Set Point

Reactor Hode Switch
Position in Hhlch
Function Hust Be

0 erable

3 Q.0 i-
Cl

S4 e c
CJ

C/l M C/l CY

(1) High Radiation
Ventilation Intake < 1000 CPH X X X

Amendment No. 122

FED 1 89>

232b )





Table 4.6.21

CONTROL ROOM AIR TREATMENT SYSTEM INITIATION

Surveillance Re uirement

Parameter

(1) High Radiation
Ventilation Intake

Sensor Check

Once/shift

Instrument
Channel Test

Once per quarter

Instrument
Channel

Calibration

Once each operating
cycle not to
exceed 24 months

m

I

Amendment No. Pf 122

FF.B I 1qql

232c





BASES FOR 3.6.2 AND 4.6.2 PROTECTIVE INSTRINENTATION

The reactor protection system automatically initiates a reactor scram to prevent exceeding established limits.
In addition, other protective instrumentation is provided to initiate action which mitigates the consequences
of accidents or terminates operator error.

The reactor protection system is a dual channel type (Table 3.6.2.a). Each trip system except the manual
scram has two independent instrument channels. Operation of either channel will trip the trip system, i.e.,
the trip logic of the channel is one-out-of-two. A simultaneous trip of both trip systems will cause a
reactor scram, i.e., the tripping logic of the trip systems is two-out-of-two. The tripping logic of the
totaI system is referred to as one-out-of-two taken twice. This system will accormodate any single failure
and still perform its intended function and in addition, provide protection against spurious scrams. The
reliability of the dual channel system or probability that it will perform its intended function is less
than that of a one-out-of-two system and somewhat greater than that of a two-out-of-three system (Section
VIII-A.1.0 of the FSAR).

The instrumentation used to initiate action other than scram is generally similar to the reactor protection
system. There are usually two trip systems required or available for each function. There are usually two
instrument channels for each trip system. Either channel can trip the trip system but both trip systems are
required to initiate the respective action. Where only one trip system is provided only one instrument channel
is required to trip the trip system. All instrument channels except those for automatic depressurization
are normally energized. De-energizing causes a trip. Power to the trip systems for each function is from
reactor protection system buses ll and 12.

The signals for initiating automatic blowdown and rod block differ from other initiating signals in that only
one of the two trip systems is required to start blowdown or initiate rod block. Both instrument channels
in the trip system must trip to initiate automatic blowdown. This difference is due to the requirement that
automatic depressurization be prevented unless A.C. power is available to the emergency core cooling systems.
The instrument channels in the trip system for automatic depressurization are normally de-energized. In order
to cause a trip both instrument channels must be energized. Power to energize the instrument channels is
from power boards 102 and 103. If A.C. power is lost to one power board, one trip system becomes inoperable

Amendment No. 233





BASES FOR 3.6.2 ANO 4.6.2 PROTECTIVE INSTRUMENTATION

but the other trip system remains operable and capable of initiating automatic blowdown. If both power
boards have lost A.C. power neither trip system can be energized and automatic blowdown is prevented.
Only one instrument channel is required to initiate rod block.

Each reactor operating condition has a related reactor mode switch position for the safety system. The
instrumentation system operability for each mode switch position is based on the requirements of the re-
lated safety system. For example, the specific high drywell pressure trip systems must be tripped or op-
erable any time core spray, containment spray, automatic depressurization or containment isolation functions
are required.

In instrumentation systems where two trip systems are required to initiate action, either both trip systems
are operable or one is tripped. Having one trip system already tripped does not decrease the reliability
in terms of initiating the desired action. However, the probability of spurious actuation is increased.
Certain instrument channels or sensor inputs to instrument channels may be bypassed without affecting safe
operation.. The basis for allowing bypassing of the specified SRM's, IRM's, LPRM's and APRM's is discussed
in Volume I (Section VII-C.1.2)*. The high area temperature isolation function for the cleanup system has
one trip system. There are three instrument channels; each has four sensor inputs. Only two instrument
channels are required since the area covered by any one sensor is also covered by a sensor in one of the
other two instrument channels. The shutdown system also has one trip system for high area temperature iso-
lation. However, since the area of concern is much smaller, only one instrument channel is provided. Four
sensors provide input to the channel. Since the area covered is relatively small only three of the four
sensors are required to be operable in order to assure isolation when needed.

Manual initiation is available for scram, reactor isolation and containment isolation. In order to manually
initiate other systems, each pump and each valve is independently initiated from the control room. Contain-
ment spray raw water cooling is not automatically initiated. Manual initiation of each pump is required as
discussed in 3.3.7 above.

*FSAR; Letter, R.R. Schneider to A. Giambusso, dated November 15, 1973
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BASES FOR 3.6.2 AND 4.6.2 PROTECTIVE INSTRUMENTATION

The set points included in the tables are those used in the transient analysis and
the accident analysis. The high flow set point for the main steam line is 105 psidifferential. This represents a flow of approximately 4.4xl0 lb/hr. The high flow
set point for the emergency cooling system supply line is g 11.5 psi differential.
This represents a flow of approximately 9.8x10 lb/hr at rated conditions.
Normal background for the main steam line radiation monitors is defined as the
radiation level which exists in the vicinity of main steam lines after 1 hour'r more
of sustained full rated power. The dose rate at the monitor due to activity from the
control rod drop accident of Appendix E or from gross failure of one rod with
complete fission product release from the rod would exceed the normal background at
the monitor. The automatic initiation signals for the emergency cooling systems have
to be sustained for more than 10 seconds to cause opening of the return valves. If
the signals last for less than 10 seconds, the emergency cooling system operatingwill not be automatically initiated.
The high level in the scram discharge volume is provided to assure that there isstill sufficient free volume in the discharge system to receive the control roddrives discharge. Following a scram, bypassing is permitted to allow draining of the
discharge volume and resetting of the reactor protection system relays. Since allcontrol rods are completely inserted following a scram and since the bypass of thisparticular scram initiates a control rod block, it is permissible to bypass this
scram function. The scram trip associated with the shutdown position of the modeswitch can be reset after 10 seconds.

The condenser low vacuum, low-low vacuum and the main steam line isolation valveposition signals are bypassed in the startup and refuel positions of the reactor modeswitch when the reactor pressure is less than 600 psi:g. These are bypassed to allo~
warmup of the main steam lines and a heat sink during startup.

235
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BASES FOR 3.6.2 AND 4.6.2 PROTECTIVE INSTRUMENTATION

The set points on the generator load rejection and turbine stop valve closure scram trips are set to anticipate and
minimize the consequences of turbine trip with failure of the turbine bypass system as described in the bases for
Specification 2.1.2. Since the severity of the transients is dependent on the reactor operating power level,
bypassing of the scrams below the specified power level is permissible.

Although the operator will set the setpoints at the values indicated in Tables 3.6.2.a-l, the actual values of the
various set points can differ appreciably from the value the operator is attempting to set. The deviations include
inherent instrument error, operator setting error and drift of the set point. These errors are compensated for in the
transient analyses by conservatism in the controlling parameter assumptions as discussed in the bases for
Specification 2.1.2. The deviations associated with the set points for the safety systems used to mitigate accidents
have negligible effect on the initiation of these systems. These safety systems have initiation times which are
orders of magnitude greater than the difference in time between reaching the nominal set point and the worst set point
due to error. The maximum allowable set point deviations are listed below:

Neutron Flux
APRM, +2.7L of rated neutron flux
IRM, +2.5'X of rated neutron flux

Recirculation Flow, +1K of rated recirculation flow

Reactor Pressure, +15.8 psig

Containment Pressure, +0.053 psig

Reactor Hater Level, +2.6 inches of water

Main Steam Line Isolation Valve Position, +2.5L of stem position

Scram Discharge Volume, +0 and -1 gallon

Condenser Low Vacuum, +0.5 inches of mercury

Amendment Nos. , 122

F88 g 19gi
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BASES FOR 3.6.2 AND 4.6.2 PROTECTIVE I'NSTRUHENTATION

High Flow-Hain Steam Line, +1 psid

High Flow-Emergency Cooling Line, +1 psid

High Area Temperature-Hain Steam Line, +10F

High Area Temperature-Clean-up and Shutdown, +6F

High Radiation-Hain Steam Line, +100'L and -50'L of set point value

High Radiation-Emergency Cooling System Vent, +100'L and -50'L of set point

High Radiation-Reactor Building Vent, +100'L and -50'L of set point

High Radiation-Refueling Platform, +100K and -50K of set point

H igh Radiation-Offgas Line, +50K of set point, (Appendix D)*

The test intervals for the trip systems result to calculated failure probabilities <10-4 which corresponds to the
proposed IEEE Criteria for System Failure Probability. (IEEE SG-3, Information Docket Ol — Protection System
Reliability, April 24, 1968).

The test intervals for the trip systems result in calculated failure probabilities ranging from 6.7 x 10 7 to 1.76 x10-10 (Fifth Supplement, p. 115).* The more frequent sensor checks result in even less probability that theparticular system will fail. Because of local high radiation, testing instrumentation in the area of the main steamline isolation valves can only be done during periods of Station shutdown. These functions include high area
temperature isolation, high radiation isolation and isolation valve position scram.

Testing of the scram associated with the shutdown position of the mode switch can be done only during periods ofStation shutdown since it always involves a scram.

*FSAR

Amendment Nos. , 122

FEB I 1991
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BASES FOR 3.6.3 AND 4.6.2 PROTECTIVE INSTRUNENTATION

b. The control rod block functions are provided to prevent excessive control rod withdrawal so
that NCPR is maintained greater than the SLCPR. The trip logic for this function is 1 out of n;
e.g., any trip on one of the eight APRH's, eight IRH's or four SRH's will result in a rod
block. The minimum instrument channel requirements provide sufficient in:trumentation to
assure the single failure criteria is met. The minimum instrument channel requirements for
the rod block may be reduced by one for a short period of time to allow maintenance,
testing, or calibration. This time period is only MX of the operating time in a month and
does not significantly increase the risk of preventing an inadvertent control rod withdrawal.

The APRN rod block trip is flow biased and prevents a significant reduction in HCPR especially
during operation at reduced flow. The APRN provides gross core protection; i.e., limits the
gross core power increase from withdrawal of control rods in the normal withdrawal sequence.
The trips are set so that HCPR is maintained greater than the SLCPR.

The APRH rod btock also provides local protection of the core; i.e., the prevention of critical
heat flux in a local region of the core, for a single rod withdrawal error from a limiting control
rod pattern. The trip point is flow biased. The worst case single control rod withdrawal
error has been analyzed and the results show that with the specified trip settings rod with-
drawal is blocked before the NCPR reaches the SLCPR, thus allowing adequate margin. Be)owMO.-
power the worst case withdrawal of a single control rod results in a NCPR > SLCPR without rod
b)ock action, thus below this level it is not required.

The IRH rod block function provides local as well as gross core protection. The scaling arrange-
ment is such that trip setting is less than a factor of 10 above the indicated )eve).
Analysis of the worst case accident results in rod block action before HCPR approaches the SLCPR.

A downscale indication on an APRH or IRN is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument wi)l not respond to changes
in control rod motion and the control rod motion is prevented. The downscale rod blocks are set
at 5 percent of ful) scale for IRH and 2 percent of full scale for APRH (APRH signal is generated
by averaging the output signals from eight LPRH flux monitors).

~ 'p'
Amendment No.
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LIMITING CONOITION FOR OPERATION SURYE ILLANCE REQUIREMENT

3.6.3 EMERGENCY POWER SOURCES

A licabilit :

Applies to the operational status of the
emergency power sources.

Ob ective:

To assure the capability of the emer-
gency power sources to provide the power
required for emergency equipment in the
event of a loss-of-coolant accident.

S ecification:

4.6.3 EMERGENCY POWER SOURCES

A licabilit :

Applies to the periodic testing pequirements
for the emergency power

sources.'~b

To assure the operability of the emergency
power sources to provide emergency power
required in the event of a loss-of-coolant
accident.

S ecification:

a. For all reactor operating conditions
except cold shutdown, there shall
normally be available two ll5 kv ex-
ternal lines, two diesel generator
power systems and two battery sys-
tems, except as further specified in
"b," "cj" "dj" "e," and "h" below.

b. One 115 kv external line may be de-
energized provided two diesel-gen-
erator power systems are operable.
If a 115 kv external line is de-
energized, that line shall be re-
turned to service within 7 days.

The emergency power systems surveillance
will be performed as indicated below. In
addition, components on which maintenance
has been performed will be tested. .

a. Durin each ma or refuelin outa e-
test for automatic startup and pic up
of load required for a loss-of-coolant
accident.

b. Month~1 - manual start and operation
at rated load shall be pe~formed for a
minimum time of one hour. Oetermine
the specific gravity of each cell. De-
termine the battery voltage.

23 Pi
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LIMITING CONDITION FOR OPERATION SURVEILLANCE RE UIRENENT

c. One diesel-generator power system
may be inoperable provided two 115
kv external lines are energized. If
a diesel-generator power system be-
comes inoperable, it shall be re-
turned to an operable condition with-
in seven days. In addition, if a
diesel-generator power system'ecomes
inoperable coincident with a 115 kv
Iine de-energized, that diesel-gen-
erator power system shall be re-
turned to an operable condition
within 24 hours.

d. If a reserve power transformer be-
comes inoperable, it shall be re-
turned to service within seven days.

e. For all reactor operating conditions
except startup and cold shutdown,
the following limiting conditions
shall be in effect:

c. ~i<eekl - determine the cell voltage and
specific gravity of the pilot cells of
each battery.

d. Surveillance for startu with an in-
~o erable die~sel- enerator — prior to
startup the operable diesel-generator
shall be tested for automatic startup
and pickup of the load required for a
loss-of-coolant accident.

e. Surveillance foregoeration uith an
inoperable diesel- enerator - th
operable diesel-generator shall be
manually started and operated at rated
load for a minimum time of one hour
immediately and once per week th=re-
after.

(1) One operable diesel-generator
power system and one energized
115 kv external line shall be
available. If this condition is
not met, normal orderly shutdown
will be initiated within one
hour and the reactor will be in
the cold shutdown condition with-
in ten hours,





LIMITING CONDITION FOR OPERATION SURYEILLANCE REQUIREMENT

{2) If no 115 kv external line is
available, both diesel-generator
power systems shall be operable
with one diesel-generator run-
ning. If no 1'15 kv external
line is available after 24 hours,
normal orderly shutdown will be
initiated within one hour and
the reactor will be in the cold
shutdown condition within ten
hours.

f. For all reactor operating conditions
except cold shutdown, there shall be
a minimum of two day's fuel supply
onsite for one diesel-generator or
normal orderly shutdown will be ini-
tiated within one hour and the re-
actor will be in the cold shutdown
condition within ten hours.

g. When operating with only one diesel-
generator, all emergency equipment
aIigned to the operable diesel-gen-
erator shall have no inoperable
components.

h. If a battery system becomes inoper-
able that system shall. be returned
to service within 24 hours.





BASES FOR 3.6.3 AND 4.6.3 EMERGENCY POWER SOURCES

Other than the Station turbine generator, the Station is supplied by four independent sources of a-c power;
two 115 kv transmission lines, and two diesel-generators. Any one of the required power sources will pro-
vide the power required for the worst loss-of-coolant accident. The required loads of 2500 kva and 2750
kva for the loss-of-coolant are calculated in detail in the First Supplement to the FSAR. This loading is
greater than that required during a Station shutdown condition. The monthly test run paralleled with the
system is based on the manufacturer's recomnendation for these units in this type of service. The testing
during operating cycle will simulate the accident conditions under which operation of the diesel-generators
is required. A detailed tabulation of the equipment comprising the maximum diesel-generator load is given
in the answer to question V-10 of the First Supplement to the FSAR-.

As mentioned above, a single diesel-generator is capable of providing the required power to equipment fol-
lowing a major accident. Two fuel oil storage tanks are provided with piping interties to permit supplying
either diesel-generator. A two-day supply will provide adequate time to arrange for fuel makeup if needed.
The full capacity of both tanks will hold a four-day supply.

It has been demonstrated in Appendix E-I.3.21* that even with complete d-c loss the reactor can be safely
isolated and the emergency cooling system will be operative with makeup water to the emergency cooling sys-
tem shells maintained manually. Having at least one d-c battery available will permit: automatic makeup to
the shells rather than manual, closing of the d-c actuated isolation valve on all lines from the primary
system and the suppression chamber, maintenance of electrical switching functions in the Station and pro-
viding emergency lighting and comiunications power .

A battery system shall have a minimum of 106 volts at the battery terminals to be considered operable.

*FSAR
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L 'ING CONDITION FOR OPERATION

3.6.4 . Shock Suppressors (Snubbers)

A lieabil ity

Applies to the operational status of
shock suppressors (snubbers).

Objective

To assure the capability of the
snubbers to:

SURVEILLANCE REQUIREMENT

4;6.4 'hock Suppressors (Snubbers)
jP,

A~)i Atilt

Applies to the periodic testing requirement
for shock suppressors (snubbers).

Objective

-To assure the operability of the snubbers to
perform their intended functions.

Prevent unrestrained pipe motion
under dynamic loads as might occur
during an earthquake or severe
transient, and

Allow normal thermal motion during
startup and shutdown.

Amendment No. , 74
24la





LIHITING CONDITION FOR OPERATION

S ecification

SURVEILLANCE REQUIREHENT

S ecification

a.

b.

c ~

During all reactor operating
conditions, except cold shutdown,
snubber s shal 1 be operable on those
systems required to be operable during
that particular operating condition
except as noted in 3.6.4.b, c and d
below.

Snubbers excluded from this inspection
program are those installed on
nonsa fety- re la ted sys tems and then
only if their failure or failure of the
system on which they are installed,
would have no adverse effect on any
safety-related system.

With one or more snubbers inoperable,
within 72 hours replace or restore the
inoperable snubber(s) to the operable
status or perform an engineering
evaluation to determine that the
components supported by the snubber(s)
were not adversely affected by the
inoperability of the snubber(s), i.e.
the snubber(s) is (are) not required
for system operability.

If after 72 hours the actions as
described in Section 3.6.4 b have not
been completed, the supported system
shall be declared inoperable and the
appropriate action statement for that
system will be followed.

The following surveillance requirements apply to
snubbers. Snubbers excluded from this inspection
program are those installed on nonsafety-related
systems and then only if their failure or failure
of the system on which they are installed, would
have no adverse effect on any safety-related
system.

a. Visual. Ins ection

(i) Visual Ins ection Fr uenc

Snubbers shall be visually inspected in
accordance with the following schedule:

Number of Snubbers
Found Inoperable
During Inspection or
During Inspection . Next Required
Interval Inspection Interval

0 Refueling period
1 12 months + 25%
2 6 mnths + 25%
3,4 124 days + 25K
5,6,7 62 days + 25'X

8 or more 31 days . + 25%

The required inspection interval shall not
be lengthened more than one step at a tiae. ~

241b
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

d. If the actions described in 3.6.4.b or
c resulted in replacement or
restoration to the operable status of
the effected snubber(s), perform an
engineering evaluation to determine if
the components supported by the
snubber(s) were adversely affected by
the inoperability of the snubber.

Snubbers may be categorized into two types
(mechanical an'd hydraulic). These may then
be classified as "accessible" or
"inaccessible" based on accessibility for
inspection during operation. These four
groups may be inspected independently
according to the above schedule.

(ii) Visual. Inspection Acce tance. Criteria
1

Visual inspections shall verify (1)
that there are no visible indications
of damage or impaired operability, (2)
attachments to the foundation or

~ supporting structure are secure, and
(3) in those locations where snubber
movement can be manually induced
without disconnecting the snubber, that
the snubber has freedom of movement and
is not frozen up. Snubbers which
appear inoperable as 'a result of visual
inspections may be determined operable
for the purpose of establishing the
next visual inspection interval,
providing that (1) the cause of the
refection is clearly established and
remedied for that particular snubber
and for other snubbers that may be
generically susceptible; or (2) the
affected snubber is functionally tested
fn the as found. condition and
determined operable per Specification
4.6.4.b as applicable..

241 c
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'.~.TING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT .

b. Functional Testing

(i) Functional Test Fre uenc

At least once each refueling cycle, ltd
of the total of each type (mechanical
or hydraulic, accessible or
inaccessible) of snubber in u'se in the
plant shall be functionally tested
either in place or in a bench test.
For each snubber that does not meet the
functional test acceptance criteria of
4.6.4b(ii) an additional lOX of tbat
type of snubber shall be functionally
tested.

(ii) Functional Test Acce tance R uirement

Hydraulic snubber functional test shall
verify that:

2.

Activation (restraining action) is
achieved within the specified
range. of velocity.

Freedom of mov'ement exists in both
tension and compression.

Mechanical snubber functiona1 test
shall verify that:

1. The force that initiates free
movement of the snubber rod in
either tension or compression is
less than the specified maximum
drag force.

Amendment No. 74
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.4ITING CONDITION FOR OPERATION SURVEILLANCE RE(UIRENENT

2. Activation (restraining action) is
achieved within the specified
range of ve1ocity or acce1eration
in both tension and compression.

Amendment Ho. 74
241e
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BASES FOR 3.6.4 and 4.6.4 SHOCK SUPPRESSORS (SNUBBERS)

Snubbers are required to be operable to ensure that the structural integrity of the reactor coolant system
and other safety related systems is maintained during .and following a seismic or other event initiating
dynamic loads.

The visual inspection frequency is based upon maintaining a constant level of snubber protection to
systems. Therefore, the required inspection interval varies inversely with the number of observed snubber
failures and is determined by the number of inoperable snubbers found during an inspection. Inspections
performed before that interval has elapsed may be used as a new reference point to determine the next
inspection. However, the results of such early inspections performed before the original required time
interval has elapsed (nominal time less 25K) may not be used to lengthen the required inspection interval.
Any inspection whose results require a shorter inspection interval will override the previous schedule.

Hydraulic or mechanical, accessible or inaccessible,'nubbers may each'be treated as a different entity for
the above surveillance programs.

Amendment No. 74 241)





LIHITING CONDITION FOR OPERATION SURVEILLANCE REqUIREHENTS

3.6.5 Raaiuactfve Haterial Sources

~III t lilt:
Applfey to the limit on source'eakage for
sealed or start-~ sources.

~0b ective:

To specify t)e requirements necessary to limit
contamination from radioactive'source
materi als.

S ecfffcation:

The leakage test shal) be capab)e of
detecting the presence of $ .005 mfcrocurie
of radioactive materia) on'the test
sample. If the test reveals the presence
of 0.005 microcurie or more of removable-
contaminatfon, ft shal) fomedfately be
withdraw from use, decontaminated and
repaired or be disposed of in accordance
with Coaefssfon regulations.'ealed
sources are exempt from such leak tests
when the source contains 100 mfcrocuries
or less of beta and/or gaama emitting
materfa1 or 10 mfcrocuries or less of
alpha emitting material.

2. Results of required leak tests performed
on sources, ff the tests reveal the
presence of 0.005 microcurie or more Qf
removable contamination, sha11 be reported
within 90 days.

4.6.5 Radioactive Haterial Sources

~tll tlllt:
Applies to the periodic testing requirements
for source leakage.

~0b ect1ve;

To assure the capability of each source
material container to limit leakage within
allowable limits.

~tttl tt

Tests for leakage and/or contam)nation shall
be performed by the licensee or by other
persons specifically authorized by the

. Coomfssfon or an agreement State,'as follows;

l. Each sealed source, except start-up
sources sub)ect to core flux, containing
radioactive material, othe'han hydrogen
3, with a half-life greater than 30 days
and fn any form other than gas shalf be
tested for leakage and/or contaminat)on at
intervals not to exceed sfx months.

241k
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.HITING CONDITION FN OPERATION SURVEILI.ANCE REQUIREMENTS

3.6.5 Radioactive Haterial Sources (Continued)

~t)di tl .')C tf d)

3. A complete inventory pf radioactive
by-product paterials, exceeding the limits
set-forth in 10CFR 30.7), .in sealed
sources in possession shag. be maintained
current at all times.

4.6.5 Radioactive Material Sources (Continued)

~dtdk tt: )C tt d)

2. The periodic leak test iequirqP does not
apply to sealed sources that are sfot'ed
and not being used. The sources excepted,:
from this test shall be testeg for leakage
prior to any use or transfer to another
user unless they have beeq leak tested
within six months prior to the date of use
or transfer. In the absence of a
certificate from a transferor indicating
that a test has been made gifIiin six
months prior to the transfer, seated
sources shal] not be put into use until
tested.

3. Start-up sources shall be leak tested
within 31 days prior to being subjected to
core flux and following any repair or
maintenance.

24lk1





MSES FOR 3.6.5 and 4. .OACTIVE HATERIAL SOURCES

The limitations on sealed source removable contamination ensure that the total body or individual organ igradiation does
not exceed allowable limits in the event of ingestion or inhalation of the probable leakage from the source material.
The limitations on removable contamination for sources requiring leak testing, including alpha emitters, is based on
10 CFR 70.39(c) limits for plutonium. Quantiti6s of interest to this specification which are exempt from the leakage
testing are consistent with the criteria of 10 CFR Parts 30.11-20 and 70.19. Leakage from sources excluded from the
requirements of this. specification is not likely to represent more than one maximum permissible, body burden for total
body irradiation if the source material is inhaled or ingested.

'

~
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LIHITING CONDITION FOR OPLRATION :;DR VE ILLANCE REqulREHENT

3.6.6 F IRE DETECTION

Appi ~icabiiit:

Applies to the operational status of the fire
detection system.

Obj ec t ive:

To assure the capability oi fire detection
instrumentation for each fire detection zone
shown in Table 3.6.6a to provide fire
detection.

~Sec i fi cat ion:

a. With the number of detectors OPERABLE less
than the number required by Table 3.6.6a.

l
I. Within one hour, estahish a fire watch

patrol to inspect the zone with the
inoperable detector(s); and

2. Restore the inoperable detector(s) to
OPERABLE status within 14 days

OR

3. Prepare and submit a report in.
accordance with 6.9.2.h.

4.6.6 FIRE DETECTION

~Ap 1 i cal~ i1i~t:

Applies to the periodic surveillance of the
fire detection system.

Objec tive:

To assure the operability of the fire
detection instrumentation for each fire
detection zone shown in Table 3.6.6a to
provide fire detection.

~5i I fl
a. Fach of the fire detectors shall be

demons tra I.ed OPERABLE:

I. By performance of an instrument
channel test at least once per six
months for all detection devices.

Amendment No. X, 53
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LOCATION

TABLE 3.6.6a

FIRE DETECTORS PROTECTING SAFETY-RELATED EQUIPMENT

DETECTION ZONES

LOCAL FIRE ALARM CONTROL PANEL fl
8 DETECTORS MINIMUM f OPERABLE

.1 DA-2031 - Turb. Bldg. 250 North of Cable Spread Room

2 DA-2041N - Turb. Bldg. 250 Diesel Gen. 102

3 DA-2041S — Turb. Bldg. 250 Diesel Gen. 103

4 DA-2051E - Turb. Bldg. 250 South Side East

5 DA-2051W — Turb. Bldg. 250 South Side West

17

12

14

17

12

14

6 DA-2081S - Turb. Bldg. 261

7 DX-2141A - Turb. Bldg. 261

East Corridor

Diesel Gen. 102

41

8 DX-2141B - Turb. Bldg. 261 Diesel Gen. 102

9 D-2151 - Turb. Bldg. 261 D.G. 103 Cable Tray

10 DX-2151A - Turb. Bldg. 261 Diesel Gen. 103

11 DX-2151B - Turb. Bldg. 261 Diesel Gen. 103

12 DA-2161E - Turb. Bldg. 261 South Side East

13 DA-2161M - Turb. Bldg. 261 P.B. 11 L 12 Area

14 DX-3011A - Turb. Bldg. 250 Cable Spreading Room

15 DX-30118 - Turb. Bldg. 250 Cable Spreading Room

16 D-3031PL - Turb. Bldg. 261 Aux. Control Room Panels

3

?3

2?

99

3

2 (Note 1)

3

23

22

80 (Note 1)

Amendment No. ~, 53
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>IDLE 3.6.6a

FIRE DETECTORS PROTECTING SAFETY-RELATED EI)UIPMENT

,. DETECTION ZONES

LOCAL FIRE ALARM CONTROL PANEL fl (continued)

LOCAT ION

17 DX-3031A - Turb. Bldg. 261 Aux. Control Room

18 DX-3031B - Turb. Bldg. 261 Aux. Control Room

19 D-8151 - South Yard Foam Room

20 DA-2141 - Turb. Bldg. 261 Diesel Gen. 102

21 DA-2151 - Turb. Bldg. 261 Diesel Gen. 103

8 DETECTORS

16

16

8 OPERABLE

16

C,i

Yf

Note 1; No two (2) adjacent detectors may be out of service simultaneously.

4 ~,jt
P 'C

( J

h)j

Amendment No. ~, 53
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TABLE 3.6.6a

FIRE DETECTORS PROTECTING SAFETY-RELATED EQUIPMENT

DETECTION ZONES

LOCAL FIRE ALARM CONTROL PANEL ¹2

LOCATION

22 DA-2022N - Turb. Bldg. 250 North Corner

23 DA-2022S - Turb. Bldg. 250 West Side

24 DA-2092E - Turb. Bldg. 261-277 Booster Pump Area

25 DA-2092W - Turb. Bldg. 261-277 Recirc. MG Set Area

26 DA-2162W - Turb. Bldg. 261 West Side South

27 DA-2092MG - Turb. Bldg. 261 Recirc. MG Sets

¹ DETECTORS

20

22

40

36

33

15

MINIMUM ¹ OPERABLE

20

22

40

36

33

15

Amendment No. 53
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lABLE 3.6. 6a

F IRE DETECTORS PROTECTING SAFETY-RELATED EQUIPMENT

DETECTION ZONES

LOCAL FIR ALARM CONTROL PANEL S3

LOCAT ION

28 DA-2013S - Turb. Bldg. 250 North Side East

29 DA-2013N - Turb. Bldg. 250 Cond. Stor. Tank

30 DA-2083M - Turb. Bldg. 261 Cool Water Pump Area

31 DA-2083N — Turb. Bldg. 261 Cond. Stor. Tank

32 DX-2113A - Turb. Bldg. 261 Power Board 103 Room

33 DX-21138 - Turb.'Bldg. 261 Power Board~103 Room

34 DX-2123A - Turb. Bldg. 261 Power Board 102 Room

35 DX-21238 - Turb. Bldg. 261 Power Board 102 Room

36 D-5013 — Screen House 250-261 P.B. 176 Area

37 D-5023 - Screen House 243-256 South Side

8 DETECTORS

16

44

23

17

MINIMUM 0 OPERABLE

.16

23

14 (Note 1)

Note 1: No two (2) adjacent detectors may be out of service simultaneously.

Amendment No. 53





TABLE 3.6.6a

FIRE DETECTORS PROTECTING SAFETY-RELATED EQUIPMENT

DETECTION ZONES

LOCAL FIRE ALARM CONTROL PANEL 84

LOCATION

38 D-2224 — Turb. Bldg. 277 P ~ B. 101 Area

39 D-2234 - Turb. Bldg. 277 South East Side

40 0-3054 - Turb. Bldg. 277 Control Room

8 DETECTORS

22

27

26

HINIMIN f OPERABLE

18 (Note 1)

22 (Note 1)

22 (Note 1)

Note 1: No two (2) adjacent detectors may be out of service simultaneously.

Amendment No. 53





] tu)l.L 3.6. 6'i

FIRE DETECTORS PROTECTING SAFETY-RELATED EQUIPMENT

DETECTION ZONES

LOCAL FIRE ALARM CONTROL PANEL P5

LOCATION

41 0-2345 - Turb. Bldg. 305 Rx Bldg. Supply Fan Area

42 D-2395 - Turb. Bldg. 300 Control Venti Iation Area

8 DETECTORS

13

MINIMUM f OPERABLE

ll (Note 1)

Note 1: Ho two (2) adjacent detectors may be out of servl'ce simultaneously.

Amendment No. 53
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inoLE 3.C).6a

FIRE DETECTORS PROTECTING SAFETY-RELATED EQUIPMENT

DETECTION ZONES

LOCAL FIRE ALARM CONTROL P/lNEL k'6

( "-C~$

I

LOCATION

43 0-4016 - Rx Bldg. 198 Northeast Corner

44 D-4026 - Rx Bldg. 198 Northwest Corner

45 D-4036 — Rx Bldg. 198 Southwest Corner

46 D-4046 - Rx Bldg. 198 Southeast Corner

47 DA-4076E - Rx Bldg. — 237 East Side

48 DA-4076W - Rx Bldg. - 237 West Side

49 D-4086 - Rx Bldg. Drywell

50 DA-4116E - Rx Bldg. 261 East Side

51 DA-4116W - Rx Bldg. 261 West Side

52 D-4156 - Rx Bldg. 281 West Side

53 D-4166 - Rx Bldg. 281 East Side

8 DETECTORS

16

21

21

16.

MINIMUM 4 OPERABLE

16

2)

7 (Note 1 )
(Note 2)
ll
21

13 (Note 1)

13 (Note 1)

Note 1: No two (2) adjacent detectors may be out of service simultaneously.

Note 2: Detectors in service only when unit is shutdown and drywell is open for major maintenance.

Amendment No. 53 241-o5





TABLE 3.6.6a

FIRE DETECTORS PROTECTING SAFETY-RELATED EQUIPMENT

DETECTION ZONES

LOCAL FIRE ALARM CONTROL PANEL ¹7

0
1

LOCATION

54 D-4197 - Rx Bldg. 298 North Side

55 D-4207 - Rx Bldg. 298 South Side

56 DA-4237 - Rx Bldg.- 318 Storage Area

57 D-4267 — Rx Bldg. 340

58 DX-4217A - Rx Bldg. 298 Emerg. Cond. Vlv. Room

59 DX-4217B - Rx Bldg. 298 Emerg. Cond. Vlv. Room

¹ DETECTORS

30

13

MINIMUM ¹ OPERABLE

7 (Note 1)
a

'6

30

10 (Note 1)

Note 1: No two (2) adjoining detectors may be out of service simultaneously.

Amendment No. 53 241~ 6
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BASES FOR 3.6.6 Awi> 1.6.6.FIRE OL:fECTIOn

The basic function and capaliilities of the system are to provide Lhe means to detect fires with a visual
indication of its location and an audible alarm at central points, and also to control certain ancillary actions,
such as exi.inguishment and ventilation subsequent to the detection of fire.

The system is comprised of seven (7) Local Fire Alarm Control Panels (LFACP) located throughout the Reactor
Building and Turbine Building, primarily in a central location to the zones of fire detection for which each

panel serves. In addition there is a Main Fire Alarm Control Panel (MFACP-R), in the Control Room to whirh all
seven (7) panels report, and their indications and control functinns are duplicated.

Five types of detection instruments are employed in the system:

a) I'onization Smoke

b) Photoelectric Smoke

c) Infrared
d) Thermal
e Thermistor llire

The configuration of the fire detection instrument locations has been examined and found satisfactory to detect a
~ fire with the minimum number of detectors operable as indicated in Table 3.6.6a.

Amendment No. g, 53 2l ip--





LIMITING CONDITION FOR OPERAT ION SUR VE ILLANCE REqUIREHENT
~it,.

3.6. 7 F IRE SUPPRESSION

Applies to the operational status of the fire
suppression system.

Objective:

To assure the capability of the fire
suppression system to provide fire suppression
in the event of a fire.

a. The FIRE SUPPRESSION WATER SYSTEM shall be
OPERA L w>th;

1.. Two high pressure pumps each with a ~

capacity of 2500 gal./min. with their
discharge aligned to the fire
suppression header.

0

2. Automatic initiation logic for each
fire pump.

b. With an inoperable redundant pump or water
supply line inoperable, restore the
inoperable equipment to OPERABLE status
within 7 days or prepare and submit a
report in accordance with 6.9.2.b.

4.6. 7 F IRE SUPPRESS ION

~A1 1 c ab i i~it

Applies to the surveillance of the fire
suppress ion system.

Objective:

To assure the operability of the fire
suppression system to provide fire suppression
in the event of a fire.

~S eciFicatioo:

The FIRE SUPPRESSION WATER SYSTEM shall be
d1I WEE:

1

l. At least once per 31 days, by starting
each pump and operating it for 30
minutes on recirculation flow.

2. At least once per 31 days by verifying
that each valve (manual, power
operated or automatic) in the flow
path is in its correct position.

3. At least once per 12 months by cycling
each manually-operable valve through
one complete cycle.

4. At least once per 6 months by a flush
of the hydrants.

5. At least once per operating cycle.

(a) By performing a system automatic
start on low header pressure.

Amendment No. 22', 53 241q
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LIMITING CONDITION FOR OPFRATION

3.6.7 F IRE SUPPRESSION (Continued)

c. With no FIRE SUPPRESSION WATER SYSTEM

operable, within 24 hours:

l. Establish a backup fire suppression
system, and

2. Report to the NRC in accordance with
6.9. 2.a.

d. The spray and sprinkler systems located in
the following areas shall 'be OPERABLE:

l. Automatic water spray systems

(a) Reserve Transformer 101N

(b) Reserve Transformer 101S

Amendment Nn;~, 53

SURVE ILL NCE RE(}UIREMENT

4.6. 7 FIRE SUPPRESS IOA (Continued)

(b) By verifying that each pump will
develop a flow of at least 2500
gpm at a pump discharge of 115
psig

(c)'Cycling each valve in the flow
path that is not testable during
plant operation through at least
one complete cycle of full travel.

(d) Verifying that each automatic
valve in the flow .path actuates to
its correct position.

6. At least once per 3 years by
performing a flow test of the system
in accordance with Chapter 8, Section
16 of the Fire Protection Handbook,
15th Edition, published by the
National Fire Protection Association.

b. The fire pump diesel engine shall be
demonstrated OPERABLE:

1. Daily by checking the starting air
tank pressure

2. At least once per 31 days by verifying:

(a) That the fuel day storage tank
contains at least 150 gallons of
fuel. \
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LIMITING CONDITION FOR OPERAT [ON

I

SURVEILLANCE REQUIREMENT
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3. Pre-Action Systems:

(a) Rx Bldg., El. 237
(b) Rx Bldg., El. 261

(c) Rx Bldg., El. 318
(d) Turb. Bldg., El. 250
(e) Turb. Bldg., El. 250
(f) Turb. Bldg., El. 250

(g) Turb. Bldg., El. 250
(h) Diesel Gen., El. 250
(i) Cable Spreading Room

(j) Turb. Bldg., El. 261

k) Turb. Bldg., El. 261

(1) Turb. Bldg., El. 261

(m) Turb Bldg., El. 277
(n) Turb. Bldg., El. 300

South
West
North
East

South
North
East
East
Storage Area

e. With a spray or sprinkler system
inoperable, establish a fire watch patrol
with backup fire suppression equipment for
the unprotected area within one hour.

f. With a pre-action system inoperable, trip
system wet or establish a fire watch
patrol with backup fire suppression
equipment for the unprotected area within
one hour.

3.6.7 FIRE SUPPRESSION (Continued)

2. Automatic Sprinkler System for the
Diesel Fire Pump Room in the Screen
House.

4.6.7 FIRE SUPPRESSION (Continued)

(b) The fuel storage tank contains at
least 1000 gallons of fuel.

(c) The fuel transfer pump starts and
transfers fuel from the storage
tank to the day tank.

(d) The diesel starts from ambient
conditions and oper ates for
greater than or equal to 30
minutes on recirculation TTow.

(e) The method of starting the diesel
fire engine will alternate between
the normal air start method and
the low air pressure start.

3. At least once per 92 days by verifying
that a sample of diesel fuel from the
fuel storage tank, obtained in
accordance with ASTM-D270-65, is
within the acceptable limits specified
in Table 1 of ASTM 0975-74 with
respect to viscosity, water control and

sediment.

At least once per six months by using
the manual bypass of the solenoid on
the starting air system.

241r
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.6. 7 F IRE SUPPRESSION (Continued)

g. Restore the system to OPERABLE status
within 14 days or prepare and submit a
report in accordance with 6.9.2.b.

4.6. 7 FIREs SUPPRESSION (Continued)

5. At- least once per 18 months,
subjecting the diesel to an inspection
in accordance with procedures prepared
in conjunction with its manufacturer's
recomendations for the class of
service, and verifying the diesel
starts from ambient conditions on the
auto-start signal and operates:for
greater than or equal to 30 minutes

- while loaded with the fire pump."

c. The spray systems shall be demonstrated to
be OPERABLE:

l. At least once per 31 days by verifying
that each valve, manual, power

'peratedor automatic, in the flow
path is in its correct position.

2. At least once per year'y cycling each
manually operable valve through one
complete cycle.

3. At least once per operating cycle.

(a) By performing a system functional
test which includes simulated
automatic actuation of the system
and verifying that the automatic
deluge valves in the flow path

. actuate to their correct positions.

(b) By visual inspection of spray
headers to verify their integrity.

Amendment No. gd, 53 241s
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Lit1ITING CONDITION FOR OPERATION SURVE ILLANCE RE(}UIREMENT

4.6. 7 F IRE SUPPRESS ION (Cont inued)

(c) By visual inspection of each
nozzle to verify no blockage.

At least once per 3 years by
performing an air or water flow
test through each open head spray
header and verifying each open
head spray nozzle is unobstructed.

d. The sprinkler system shall be demonstrated
to be OPERABLE:

l. At least once per operating, cycle.

(a) By performing a system functional
test which includes simulated
automatic actuation of the system.

(b) By visual inspection of sprinkler
headers to verify their integrity.

(c) By visual inspection of each
nozzle to verify no blockage.

Amendment No. 53 241sl





BASES FOR 3.6.7 ANU 4.6.7 FIRE SUPPRESSION

> r%» i+~

4'he

fire water supply is provided by two vertical turbine fire pumps, one electric and a diesel-driven unit which aredesign rated at 2500 gpm at 125 psig pump discharge head. These pumps are located in the screen house and takesuction from the station cooling water intake tunnel and have relief valves set at 140 psig.

The automatic initiation logic for each fire pump indicated in Specification 3.6.7.a.2 functions such that these pumpsare automatically started sequentially upon a drop in discharge header pressure. Each pump can also be manuallystarted. In addition, the diesel fire engine will be started on low air pressure at alternate testing intervals toverify the adequacy of the low air pressure start system. A bypass of the starting air solenoid valves is providedfor additional assurance in starting the diesel fire engine.

The verification of the hydraulic performance of the fire suppression water system required once per 3 years in
. Surveillance Requirement 4.6.7.a.5 will be done by means of a measured hydrant flow test.

The redundant components in the fire water supply system are the fire pumps, which discharge to the same header. They
are the only components addressed in Specification 3.6.7.b.

The backup water supply system referenced in Specification 3.6.7.c.l is the Oswego City water system, which can be
connected to the fire main if required.

. The water spray systems provide fire protection for the safety-related reserve transformers 10)N and 10IS. Supply for
these systems is provided by the fire line. The systems employ open nozzles and are conrolled by deluge valves.
Valve actuation is by pneumatic type rate-of-rise devices installed over the protected equipment.

In addition to the automatic operation, systems may be tripped manually either at the deluge valves on elevation
250'r

at remote cable pull stations on elevation 261'.

The fire control panel annunciator records system operation, low supervisory air pressure and valve closure.

In addition to the spray systems described above, a closed head wet pipe automatic sprinkler system is provided for
the diesel fire pump room in the Screen House on Elevation 254. The sprinkler heads used have fusible elements rated
at 165 F. The system has flow alarms connected to the fire control panel annunciator.

Fourteen pre-action type systems are used for various hazards throughout the plant. These systems employ closed
heads, under an air pressure of 20 psig, and are controlled by a pre-action type valve.

Letter Dated: g 23, 1990
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OASES FOR 3.6.7 AND 4.6.7 FIRE SUPPRESSION
~canl. > mreTI J

Qp

Valve actuation is automatic by ionization type detectors installed over the protected equipment. In addition to
the automatic operation, systems may be tripped manually eiii?er at the pre-action valve or from the Main Fire
Panel in Control Room.

System operation, low supervisory air pressure and valve closure is monitored on both the Main Fire Control and
Local Fire Panels.

Amendment No. @, 53 ?41tl





I.IHITING CONDITION FOIL OPERAI'ION SUAVE II.LANCE RE(UIREHENT

3.6.8 CARBON DIOXIDE SUPPRESS ION SYSTEH

A~I1cahi~llt:

Applies to the operational status of the
carbon dioxide suppression system.

Objective:

To assure the capability of the carbon dioxide
suppression system to provide ffr'e suppressfon
in the event of a fire.

~Sec i fication:

a. The C02 system, which supplies the
Recirculation Pumps Hotor-Generator Sets,
Power Boards 102 and 103, Diesel
Generators 102 and 103, Cable Room Qre
hazards, shall be OPERABLE with a mfnfmum
level of 40K of tank and a mlnfmum
pressure of 250 psfg in the storage tank.

b. With one or more of the above required
C02 systems inoperable, within one hour
establish a continuous fire watch with
backup fire suppression equipment for
those areas in which redundant systems or
components could be damaged.

c. The Auxiliary Control Room C02 system
shall be operated as a manual backup for ~

the Halon System.

4.6.8 CARBON DIOXIDE SUPPRESSION SYSTEH

Applies to the periodic surveillance
requirements of the carbon dioxide suppression
system.

Objective:

To verify the operability of the carbon
dioxide suppression system.

~Sec ification:

a. The COp system shall be demonstrated
operable.

l. At least once per 7 days by verifying
the C02 storage tank level'and
pressure.

2. At least once per 31 days by verifying
that each valve, manual power operated
or automatic, fn the flow path fs fn
its correct position.

3. At least once every six months by
verifying tire system valves and
associated ventilation dampers acf uate
automatically to a simulated actuation
signal. A brief flow test shall be
made to ver i fy f1 ow from each nozzle
{"Puff Test" ).

Amendment No. ~, S3
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LIMITING CONOITION FOR OPERATION SURVF. ILLANCE REQUIREMENT
~"..'P'.6.8

CARBON DIOXIDE SlJPPRESSION SYSTEH {Continued)

d. Restore the system to OPERABLE status
within 14 days or prepare and submit a
report in accordance with 6.9.2.b.

~ I

Amendment No. ~ 53 241v





BASES FOR 3.6.8 AND 4.6.8 CARBON DIOXIDE SUPPRESSION SYSTEM

A low pressure carbon dioxide system is installed to serve seven different safety-related hazard points in the
station indicated in Spec ification 3.6.8.a.

Supply is provided by a 10 ton tank of liquid carbon dioxide located on elevation 261 feet. The self-contained
refrigeration unit maintains the liquid at'OoF with a resultant pressure of 300 psig. Carbon dioxide to the
individual hazards is controlled by a ser ies of carbon dioxide operated, pilot type master valves at the tank.
Each of these valves serve a group of hazard valves of similar construction located at the individual areas.

Fire extinguishment by carbon dioxide is either by total flooding or local application. In total flooding,
sufficient C02 is injected into a'closed room or space to inert the atmosphere and suppress coribustion. Local
application is employed for unenclosed areas and involves application of C02 on the equipment protected to
extinguish the fire with additional discharge to permit coo]ing and inhibit reflash.

The automatically actuated COp systems employ either thermostats set at 225oF or smoke detectors to trip a
timer located in the main cardox control cabinet. One or more sirens and a strobe light in the hazard area are )initially operated for a pre-discharge period of- 30 seconds to enable personnel to leave the area. The related
master and hazard valves are then opened for a (imed discharge period. Restoration of the C02 hazard area to
service is accomplished manually by pushbutton at the fire control panel. Hanual pushbutton stations are also
located at the individual areas to initiate the cycle. The control switch for each area on the tire control
panel has three positions and is normally set for "Automatic" operation. An "Alarm only" positidn permits
grealer safety when men are working in the hazard area and the 30 second delay may be insufficient.

I

A'Manual" position permits the operator to actuate the discharge cycle on his own initiative. AA area
pushbutton station will override the "Alarm only" setting on the Fir'e Control Panel. Due to the high rate of
personnel access, and thus safety requirements, the Auxiliary Control Room C02 system is a manual system, used
to backup a total flood automatic GX Halon system.

All C02 systems except hose reels are provided with odorizing devices as a safety measure. A glass flask of
wintergreen concentrate is inserted in a capped tee beyond each hazard valve. This flask ruptures upon operation f
of the hazard and must be replaced after each use.

In the event of total loss of D.C. control power to the C02 system, all master valves will open since their
pilot valve solenoids are normally energized. The C02 system hazard valves remain closed since their pilot
valve solenoids are normally de-energized. COp can he discharged into an area by operating the manual lever
provided in each pilot valve cabinet. This is a manual operation within predischarge alarm or timer.

Amendment No. ~, 53
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BASES FOR 3.6.8 AND 4.6.8 CARBON DIOXIOE SUPPRESSION SYSTEM
Continued

~ ~

The flow test ("Puff Test" ) of the COp system is performed by closing the COp tank valve. This allows only
the COp vapor in the line to be discharged to the various designated areas in the plant.

Carbon dioxide hose reels are provided at various points throughout the Turbine Building. These reels are
provided with 150 feet of 1" high pressure hose with manual shutoff at the nozzle. Removal of*the nozzle from
its mounting bracket trips a switch which opens the master valve serving the hose reels. Carbon dioxide then
flows to the nozzles of all hose reels. No odorant capsules are provided for hose reels. Certain hose stations
are provided with timer operated bleeder valves to discharge vapor and speed arrival of liquid COp at the hose
station.

All system operations are monitored on the annunciator on the fire control panel.

W ~

J

a<
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.
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I

I Amendment No. ~ 53 241x





LIHITING CONOITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.6.9 FIIIE IiOSE STATIONS 4.6.9 FIRE tlOSE STATIONS

A~ I i crab i I it:
Applies to the operational status of the fire
hose stations.

Applies to the periodic surveillance of the
fire hose stations.

~0b ective:

To assure the capability of the fire hose
stations to provide fire suppression in the
event of 'a fire.

~Elf'.

The fire hose stations in the locations
shown in Table 3.6.9a shall be operable.

b. With one or more of the fire hose stations
shown in Table 3.6.9a inoperable, route an
additional equivalent capacity fire hose
to the unprotected area(s) from an
operable hose station within 1 hour if the
inoperable fire hose is the primary means
of fire suppression, otherwise route the
additional hose within 24 hours.

c. Restore the inoperable fire hose
station(s) to operable status within 14
days or prepare and submit a report in
accordance with 6.9 .2.b.

Objec tive:

To assure the operability of. the fire hose
station to provide fire suppression in the
event of a fire.I,
~Sec ification:

a. Each fire hose station shown in TabIe
3.6.9a shall be verified to be OPERABLE:

I. At least once per 31 days by visual
inspection of the fire.hose stations
accessible during plant operation to
assure all required equipment is at
the station.

b. At least once per operating cycle by:

l. Visual inspection of the fire hose
stations not accessible during plant
operation to assure all required
equipment is at the hose station.

Z. Removing the hose for inspection and
re-racking.

3. Inspecting all gaskets and replacing
any degraded gaskets in the couplings.

Atiiendment No~, 53
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LIMITING CONOITION FOR OPERATlON SURVE ILI.ANCF. RE()UIREHENT

~ ~

4.6.9 FIRE iiOSE STATIONS (Continued)

c. At least once per 3 years by:

1. Partially opening each hose station
valve to verify valve operability and
no flow blockage.

2. Conducting a hose hydrostatic test at
a pressure at least 50 psig greater
than the maximum pressure available at
any hose station.

Amendment No. 53 24l-y I
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1.
2e

3.

5.
G.
7.
8.
9.

10.
11'.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
20.
29.

Building

TURBINE
TURBINE
TURBINE
TURBINE
R EACTOR

REACTOR

REACTOR

REACTOR
R ACTOR
REACTOR

REACTOR
REACTOR

REACTOR
REACTOR

REACTOR
REACTOR

WASTE

WASTE

WASTE

TURBINE
TURBINE
TURBINE
TURB INE
TURB INE
TURBINE
TURB INE
TURB INE
DIESEL
DIESEL

E leva t I on ~fe~et

267
267
267
267
346
346
324
324
309
304
287
287
267
267
243
243
267
267
267
375
357
311
311
311
297
297
267
267
267

Tahle 3.6.9a

FIRE IIOSE STATIONS

Co 1uoin

na-7
C -3
G -2
II -9
L -12
P -4
K -11
P -5
K -ll
P -5

~ K -11
P -5
K -11
P -5
K -11
P -5
II -19
HB-19
HB-16
II -8
II -10
tl -9
G -2
C -3
H -9
G -2
F -15
C -18
Ba-17

Stat ion Number

FS-144
FS-132
FS-128
FS-123
FS-112
FS-106
FS-111
FS-105

'S-110

FS-104
FS-109
FS-103
FS-108
FS-102
FS-107
FS-101
FS-301
FS-300
FS-J}6
FS-126
FS-121
FS-125
FS-130
FS-134
FS-124
FS-129
FS-117
FS-164
FS-166

~ ~

.'I
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Tab1e 3.6.9a

FIRE IIOSE STATIONS I>

31.
32.
33.

~ 34.
35.
36..
37.
38.
39.
40.
41.
42.
43.
44.'5.

46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

DIESEL
OI ESEL
TURB INE

'URBINE

TURB INE
TURD INE
TURB INE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURB INE
TURBINE
TURBINE
TURBINE
SCREEN

TURBINE
TURB INE
REACTOR

REACTOR
REACTOR

REACTOR

REACTOR

SCREEN

TURBINE

30. TURBINE

Elevati~on feet

256
256
256
267
267
267
297
283
283 .

283
283
256
256
256
256
256
256
277
256
267
267
243
243
243
262
306

Col tenn

Aa-13
Aa-17
C -17
II -9
Aa-14
B -?
P -14
C -3
B -2

~ Aa-7
Aa-13
F -15
Aa-7
8 -2
C -3
G -2
M -13
UV-16
Il -9
F -16
Track Day
M -1?
P -9
Drywe.11 Entrance
P-g
R-14
Aa-I3

StatIon Hunber

FS-152
FS-163
FS-165
FS-122
FS-156
FS-139
FS-114
FS-133
FS-140
F S-145
FS-153
FS-118
FS-143
FS-138
FS-131
FS-127
FS-115
FS-408
FS-405
FS-406
FS-401
FS-422
FS-402
FS-403
FS-404
FS-113
FS-154

Amendment No. ~ 53
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BASES 5'OR 3.6.9 ANO i.'g .IRE HOSE STATIONS

Standpipe risers at various locations in the turbine, reactor, waste and diesel buildings serve hose connections.
This equipment is located to permit hose stream coverage of safety-related equipment in the buildings. Each
hose connection is equipped with 100 feet of 1 1/2 inch hose mounted 'on a reel.

All hand line nozzles are of the adjustable spray type which can be varied down to 10 minimum spray pattern to
render them safe for use on electrical equipment. Eight foot long applicator spray nozzles and foam induction
nozzles with five gallon cans of foam solution are also provided for use on hose lines as required.

Amendment No. 22
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'l LIliITING CONDITION FOR OPERATION SURVE ILLANCE REgUIRBIENT

i X eg~

FIBII » 4.6.IO ADDITIONAL FIRE EQUI PHENT

3.6.10.1 FIRE BARRIER PENETRATIONS 4.6.10.1 FIRE BARRI ER PENETRATIONS

~ '"

a

(a~,.I

I: Sc
.a

i

r,

~ '1

App1(c~abiiit:

Applies to the condition of the fire
barrier penetrations, including cable
penetration barriers, fire doors and fire
damp ers.

0~bee t ive:

To assure the capability of the fire
barrier penetrations to perform their
intended function,

~Sec ification:

a. All fire barrier penetrations
protecting safety related areas shall
be intact.

b. Hith one or more of the above required
fire barrier penetrations
non-functional, within one hour
establish a continuous fire watch on
one side of the affected penetration,
or

c. Yer i fy the operab i 1 i ty of fire
detectors on one side of the
non-functional fire barrier and
establish a fire watch patrol.

d. Restore the non-functional fire
barrier penetrations to functional
status within 14 days or prepare and
submit a report in accordance with
6.9.2.b.

Amendment No.~, 53

~A l i cab i 1 i~t:
I

App1ies to the periodic surveillance
requirements for the fire barrier
penetrations.

Objectives:

To verify the condition of the fire
barrier penetrations.

~Secificatioo:

a. Fire barrier penetrations shall be
verified to be functional by:

1. A visual inspection at least once
per opearting cycle.

2. A visual inspection of a fire
barrier penetration after repair
or maintenance, prior to restoring
the fire barrier penetration to
functional status.

241-cc





BASES FOR 3.6.10.1 AND 4.6.10.1 FIRE BARRIER PENETRATION FIRE SEALS

Cable penetrations of the primary containment (drywell and pressure suppression chamber), reactor
building, auxiliary control room and the cable room have been designed to provide adequate fire stop
and to prevent a fire from spreading through the penetration. Drywell and pressure suppression chamber
penetrations are double-sealed, 12-inch pipes that are inerted with nitrogen. Reactor building
penetrations- consi st of standard conduit (pipe) sleeves, whi ch vary in diameter from 3/4" to 4" and
which are sealed at both ends. The auxiliary control room and the cable room have formed pipe sleeves
and cable tray penetrations. These sleeves and penetrations are sealed at the ends with rock-woolfiller and externally applied fire-resistant material for fire proofing.

Revised Harch 5, 1987
Amendment No. gg, 53





LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENT

3.6.10. 2 HALON SUPPRESSION SYSTEM 4.6.10.2 HALON SUPPRESSION SYSTEM

App 1 i cab il i ty:

Applies to the operational status of the
Halon suppression system.

Objective.

To assure the capability of the Halon
suppression system to provide fire
suppression in the event of a fire.

S~!
a. The Halon systems which supply the

'uxiliary Control and Emergency
Condenser I.V. Rooms shall be operable
with the 'storage tanks having at least
95K of full charge weight (level) arid
90K of full charge pressure.

b. With a Halon system inoperable, within
one hour establish a continuous fire
watch with backup fire suppression
equipaant.

c. Restore the system to operable status
within 14 days or prepare and submit a
report in accordance with 6.9.2.b.

Applies to the periodic surveillance
requirement of the Halon suppress ion
system.

Objective:

To verify'he operability of the Halon
suppression system.

~!

a. Each of the required Halon systems
shall be demonstrated operable:

I. At least once per 31 days by
verifying that each valve, manual,
power operated or automatic, in
the flow path is in its correct
position.

2. At least once per 6 months by
verifying Halon storage tank
weight ( level) and pressure.

3. At least once per 1& months by:

(a) Verifying the system and
associated ventilation dampers
and fire door release
mechanisms actuate manually
and automatically.

Amendment No. 53

{b) Performance of a flow test
through headers and nozzles to
assure no blockage.
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BASES FOR 3.6.10.2 AND 4.6.10.2 )IALOH SUPPRESSION SYSTEM

The llalon 1301 fire protection systems are a gaseous fire suppressant system used ln the Auxiliary Control anfl
the Emergency Condenser I so 1 at i on Val ve Rooms.

The Ilalon 1301 fire protection system is comprised of a fire detection system status monitoring network and a
fire suppression system. The fire detection system's status monitoring network monitors the areas covered by the
Halon 1301 systems for fire conditions and system abnormalities. The fire suppression system consists of storage
tanks of llalon 1301 and a del'ivery system to route llalon 1301 to the affected area in the event of a fire.

Fire extinguishment by llalon 1301 is by total flooding. In total flooding, -sufficient llalon is injected into the
area to extinguish the fire.

Goth Ilalon systems are provided with odorizing devices as a safety measure. A glass flask of wintergreen
concentrate is inserted in a capped tee in the main line piping. This flask ruptures upon operation of the
system and must be replaced after each operation.

A siren and strobe light in the protected area are initially operated for a pre-discharge period of 30 seconds to
enable personnel to leave the area. l

Goth systems may be manually tr.ipped, either from the Hain Fire Control Panel or at the storage banks.

Amendment Ho. 53 2ni-dd2





LIMITING CONDITION FOR OPERATION SURVE ILLANCE REQUIREMENT

3.6.10.3 YARD FIRE HYDRANTS AND HYDRANT HOSE HOUSES 4.6.10.3 YARD FIRE HYDRANTS AND HYDRANT HOSE HOUSES

~ I

; '(
I, I

(S. I'«s(

,C'

I ~

I( ~

Applies to the operational status of the
Yard Fire Hydrants and Hose Houses.

Objectives:

~Sifts

b.

c ~

The yard fire hydrants shown in Table
3.6.10.3a shall be operable.
With one or more of the yard fire
hydrants or associated hydrant houses
shown in Table 3.6.10.3a inoperable(
route sufficient additional lengths of
2-1/2 inch diameter hose located in an
adjacent operable hydrant hose house
to provide service to the unprotected
area(s) within one hour, if the
inoperable fire hydrant is the primary
oeans of fire suppression, otherwise,
route an additional hose within 24
hours.
Restore the inoperable hydrant(s)
and/or hose house(s) to operable
status within 14 days or prepare and
submit a report in accordance with
6.9.2.b..

To assure the capability of the yard fire
hydrant to provide fire suppression in the
event of a fire.

App 1 icab i 1 i ty:

Applies to the periodic surveillance
requirement of the yard fire hydrants and
associated hose houses.

Objective:

To assure the operability of the yard fire
hydrant to provide fire suppression in the
event of a fire.

~Rifi
a. Each of the yard fire hydrants and

associated hose houses shown in Table
3.6.10.3a shall be demonstrated
operable:

l. At least once per 31 days by
visual inspection of the hydrant
hose house to assure all required
equipment is at the hose house.

2. At 'least once per 6 months during
March, April, May and during
September, October and November by
visually inspecting each yard fire
hydrant and verifying that the
hydrant barrel is dry and that the
hydrant is not damaged.

3. At least once per 12 months by:

(a) Conducting a h'ose hydrostatic
test at a pressure at least 50
psig greater than the maximum
pressure available at any yard
fire hydrant.

(b) Replacement of all degraded
gaskets in coup'Iings.





TABLE 3.6. 10. 3 a

YARD FIRE IIYDRANTS AND ASSOCIATED IIYORANT IIOSE IIOUSES

H drant Number Location

II;*1. 261' West

F.1. 761' Southwest

Amendment No. 53
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REgUIRMENT

j!.:Q

3.6.11 ACCIDENT MONITORING INSTRUMENTATION 4.6.11 ACC I t)ENT MONITORING INSTRUMENTATION

Applies to the operability of the plant
instrumentation that performs an accident
monitoring function.

Objective:

To assure high reliability of the accident
monitoring instrumentation.

Applies to the surveillance of the
instrumentation that performs an accidqnt
monitoring function.

Objective:

To verify the operability of accident
monitoring instrumentation.

a. During the power oper ating condition,
the accident monitoring instrumentation
channels sho~n in Table 3.6.ll-l shall
be operable except as specified in
Table 3.6.11-2.

Instrument channels shall be tested and
calibrated at least as frequently as listed

~ in Table 4.6.11.

endment No. 72 24lee





TABLE 3.6 11-1

ACCIDENT MONITOR ING INSlRUMENTATION

Parameters
Total Number
of Channels

Minimum Number
of Operable Action

Sensors or Channels (See Table 3.6.11-2)

1) Relief Valve Position Indication

2) Safety Val ve Position Indication

3) Reactor Vessel Water Level

4) Orywel 1 Pressure Monitor

5) Suppression Chamber Water Level

6) Containaent Hydrogen Monitor

7) Containment High Range Radiation
Monitor

8) Suppression Chamber Water Temperature

2/Valve

2/Val ve

1/Valve

1/Val ve

Amendment No. 7R, 76 241ff





TABLE 3.6.11-2

ACCIDENT MONITORING INSTRUMENTATION

ACTION - 1

a. With the number of OPERABLE accident monitoring instrumentation channels 1

less than the total number shown in Table 3.6.11-1, restore to an OPERABLE
status during the next cold shutdown when there is access to the drywell.

b. With the number of OPERABLE accident monitoring instrumentation channels
less than the minimum number shown in Table 3.6.11-1, restore the
inoperable channel to an OPERABLE status within 30 days or be in at least
a HOT SHUTDOWN within the next 12 hours.

c. The total number of channels shown in Table 3.6.11-1 will be OPERABLE
'riorto the beginning. of each cycle.

ACTION -2

a. With the number of OPERABLE accident monitoring instrumentation channels
less than the total Number of Channels shown in Table 3.6.11-1, restore
the inoperable channel(s) to OPERABLE status within seven days or be in at
least HOT SHUTDOWN within the next 12 hours.

b. With the number of OPERABLE accident monitoring instrumentation channels
less than the minimum Channels OPERABLE requirements of Table 3.6.11-1,
restore the inoperable channel(s) to OPERABLE status within 48 hours or be
in at least HOT SHUTDOWN within the next 12 hours.

ACTION - 3

a. With the number of OPERABLE channels less than'he total Number of
Channels shown in Table 3-6.11-1, prepare and submit a Special'eport to
the Coamission within 14 days following the event outlining the action
taken, the cause of the inoperability and the plans and schedule for
restoring the system to OPERABLE status.

b. With the number of OPERABLE channels less than required by the minimum
channels OPERABLE requirements,- initiate the pre-planned alternate method
of monitoring the appropriate parameter(s) within- 72 hours, and :

1) either restore the inoperable channel(s) to OPERABLE status within
seven days of the event, or

2) prepare and submit a Special Report to the Commission within 14 days
following the event outlining the action taken, the cause of the
inoperability and the plans and schedule for restoring the system to
OPERABLE status.

Amendment No. 72 241gg





'ACTION - 4

a. With the number of OPERABLE channels less than the total Number of
Channels shown in Table 3-6.11-1, prepare and submit a Special Report to
the Coneission within 14 days following the event outlining the action
taken, the cause of the inoperability and the plans and schedule for
restoring the system to OPERABLE status.

b. With the number of OPERABLE channels less than required by the minimum
channels OPERABLE requirements, initiate the pre-planned alternate method
of monitoring the appropriate parameter(s) within 72 hours, and:

1) either restore the inoperable channel(s) to OPERABLE status within
seven days of the event, or

2) prepare and submit a Special Report to the Commission within 14 days
following the event outlining the action taken, the cause of the
inoperability and the plans and schedule for restoring the system to
OPERABLE system.

c. If the pre-planned alternate method of monitoring the appropriate
parameter(s) is not available, either restore the inoperable channel(s) to
OPERABLE status within seven days or be in at least HOT SHUTDOWN within
the next 12 hours.

Amendment No. 72 241ggl





TABLE 4.6.11

ACCIDENT MONITORING INSTRUMENTATION

SURVE ILLANCE REQUIREMENT

P arameter

Instrument
Channel

Test Instrument Channel Calibration

(1) Relief valve position indicator
(Primary - Acoustic)

Relief valve position indicator
(Backup - Thermocouple)

(2) Safety valve position indicator
(Primary - Acoustic)

Safety valve position indicator
(Backup - Thermocouple)

(3) Reactor vessel water level

(4) Drywell Pressure Monitor

(5) Suppression Chamber Water Level
Monitor

(6) Containment Hydrogen Monitor

(7) Containment High Range
Radiation Monitor

Once per month

Once per month

Once per month

Once per month

Once per month

Once per month

Once per month

Once per month

Once per month

Once during each major refueling outage

Once during each major refueling outage

Once during each major refueling outage

Once during each major refueling outage

Once during each major refueling outage

Once during each major refueling outage.

Once during each major refueling outage

Once per quarter

Once during each major refueling outage

(8) Suppression Chamber Water Temperature Once per month Once during each major refueling outage
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BASES 3.6. 11 AND 4.6. 11 ACCIDENT MONITORING INSTRUMENTATION

Accident monitoring instrumentation ensures that sufficient information is available on selected plant parameters

to monitor and assess these variables during and following an accident. This capability is consistent with the
recommendations of NUREG-0578, "TMI-2 Lessons Learned Task Force Status Report and Short-Term Recommendations,"

and/or NUREG-0737, "Clarification of TMI Action Plan Requirements," November 1980 and NUREG 0661, "Safety
Evaluation Report Hark I Containment Long Term Program.".

The maximum allowable setpoint deviation for the Suppression Chamber Water Level instrumentation is + 1.8 inches.

Amendment Nos. , 7 I22 241ii





LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.6.12 REACTOR PROTECTION SYSTEH HOTOR GENERATOR

%7 HRT
4.6.12 REACTOR PROTECTION SYSIEH HOTOR GENERATOR

%F8 N

Applies to the operability of instrumentation
that provides protection of Hotor Generator
sets and the maintenance bus that supplies power
to the reactor protection system and reactor
trip system.

Objective:

To assure the operability of the instrumen-
tation required for safe operation of the
Hotor Generator sets and the maintenance
bus that supplies power to the reactor
protection system and reactor. trip system.

Applies to the surveillance of instrumen-
tation that provides protection of the
reactor protection Hotor Generator sets
and maintenance bus that supplies power to
the reactor protection system and reactor
trip system.

Objective:

To verify the operability of protection
instrumentation on the Hotor Generator sets

~f and maintenance bus that supplies power to
the reactor protection and reactor trip buses.

a. Except as specified in specifications b
and c below, two protective relay
systems shall be operable for each
Hotor Generator set and the maintenance
bus.

a. At least once every six months

voltage, undervoltage and under
frequency protective instrumentation
by performing an instrument channel test.
This instrument channel test will consist
of simulating abnormal Hotor Generator Set
conditions by applying from a test source,
an overvoltage signal, an undervoltage
signal and an underfrequency signal to
verify that the tripping logic up to but
not including the output contactors
functions properly.

241ii1
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.6.12 REACTOR PROTECTION SYSTEH HOTOR GENERATOR

YEr con
4.6.12 REACTOR PROTECTION SYSTEH HOTOR GENERATOR

~HMl% cont

b. Mith one protective relaying system
inoperable, restore the inoperable
system to an operable status within
72 hours or remove the Hotor Generator
set or paintenance bus from service.

c. Mith both protective relaying
systems inoperable, restore at
least one to an operable status
within 30 minutes or reneve the
associated Hotor Generator sets or
maintenance bus from service.

b. At least once er refuelin c cle
emons ra e opera y o t e over-

voltage, undervoltage and under-
frequency protective instrumentation
by performing an instrument channel
test. This instrument channel test
will consist of simulating abnormal
Hotor Generator Set conditions by
applying from a test source an over-
voltage signal, an undervoltage signal and
an underfrequency signal to verify that the
tripping logic including the output
contactors functions properly at least
once. In addition, a sensor calibration
will be performed to verify the following
setpoints.

i. Overvoltage <132 volts, <4 seconds
ii. Undervoltage 2,)OS volts, < 4 secondsiii. Underfrequency j 57 hertz, < 2 seconds

Amendment 62
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BASES FOR 3.6.12 and 4.6.12 REACTOR PROTECTION SYSTEH HOTOR GENERATOR SET HONlTOR1NG

To eliminate the potential for undetectable single component failure which could adversely affect the operability of
the reactor protection system, protection relaying schemes installed on HG sets 131, 141, 162, 172 and maintenance bus
130, provide for overvoltage, undervoltage and underfrequency protection.

Amendment 62
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUlRE%KT

Pl.

f
AQUA+

3.6.13 REMOTE SHUTDOWN PANELS 4.6.13 REHOTE SHUTOOMN PANELS

App 1 icabi 1 i ty:

Applies to th operating status of the remote
shutdown panels.

App 1 icabi 1 i ty:

Applies to the periodic testing requirements
for the remote shutdown panels.

Objective:

To assure the capability of the remote
shutdown panels to provide 1) initiation of
the emergency condensers independent of the .

main/auxiliary control room 2) control of the
netor-operated steam supply valves independent .

of the main/auxiliary control room and 3)
parameter monitoring outside the control
room.

Specification:

a. Ouring power operation'nd whenever the
reactor coolant temperature is greater
than 212'F, at least one remote shutdown
panel shall be operable.

Objective:

To assure the capability. of the remote
shutdown panels to provide ll initiation of
the emergency condensers independent of the
main/auxiliary control room 2) control of the
actor-operated steam supply valves independent
of the main/auxiliary control room and 3)
parameter monitorinq outside the control
room.

Specification:

The remote shutdown panels surveillance shall
be performed as indicated belo~:

a. Each remote shutdown panel monitoring
instrumentation channel shall be
demonstrated operable by performance of
the operations and frequencies shown in
Table 4.6.13- l.

1.,Each remote shutdown panel shall be
demonstrated to initiate the emergency
condensers independent of the
main/auxiliary control room.

Amendment No. 71
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LIMITIKG CONDITION fOR OPERATION SURVEILLANCE REQUIREMENT

3.6.13 REMOTE SHUTDOWN PANELS (Continued)

A remOte ShutdOwn panel Shall be
considered inoperable if either the
emergency condenser condensate return
valve control switch is inoperable, either
motor-operated steam supply valve control
switch is inoperable, or the number of
operable instrumentation channels is less
than that required by Table 3.6. 13-1.

4.6. 13 REMOTE SHUTDOWN PANELS (Conti ~ d)

2. Each remote shutdown panel shall be
dew nstrated to open both the
motor-operated steam valves.

c. If Speci ication 3.6.13.a cannot be net,
cogence an order ly shutdown within 24
hours ~nd be in cold shutdown within 36
hour s.

Amendment No. 71 241i i5





TABLE 3.6-13-1

REMOTE SHUTOOWN PANEL MONITORING

Limitin0 Condition for 0 aration

INSTRUMENT

Reactor Pressure

Reactor Water Level

Reactor Water Temperature

Torus Water Temperature

Orywell Pressure

Emergency Condenser Water Level

Orywell Temperature

"All Rods In" Light

HINIHUM NUMBER OF

OPERABLE CHANNELS

i
1

Amendment No. 71 241i i6
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TABLE 4.6. 13-1

REHOTE SHUTOOHN PANEL MONITORING

Surveillance Re uirement

Parameter

Reactor Pressure

Reactor Water Level

Reactor Water Temperature

Torus Mater Temperature

Orywell Pressure

Emergency Condenser Mater
Level

Sensor Check

Once per day

Once per day

Once per day

Once per day

Once per day

Once per day

Instrument Channel
Calibration

Once.per 3 months (a)

Once per 3 months (a)

Once per refueling cyc'le

Once per refueling cycle

Once per 3 months (a)

Once per refueling cycle

Orywell Temperature

"All Rods In" Light

Once per day

Once per refueling cycle

Once per refueling cycle

N/A

(a) The indicator located at the remote shutdown panel will be calibrated at the frequency 1 fsted
in Table 4.6.13-1. Calibration of the remaining channel instrumentation is provided by
Specification 4.6.2.

Amendment No. 71
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BASES FOR 3.6.13 ANO 4.6.13 REHOTE SHUTOOMN PANELS

The remote shutdown pane1s provide 1) manual initiation of the emergency condensers 2) manual control of the steam
supp1y valves and 3) parameters monitoring independent of the main/auxiliary control room. Two panels are provided,
each located in a separate fire area, for added redundancy. Both panels are also in separate fire areas from the
main/auxiliary control room. One remote shutdown panel provides the necessary capabilities consistent'with 10CFR50
Appendix R. Therefore, only one remote shutdown panel is required to be operable. The electrical design of %he
panels is such that no single fire can cause loss of both emergency condensers.

Each remote shutdown panel is provided with controls for one emergency condenser loop. The emergency 'condensers are
designed such that automatic initiation is independently assured in the event of a fire 1) .,in the Reactor Building
(principle relay logic located in the auxiliary control room or 2) in the main/auxiliary control room or Turbine
Building (redundant relay logic located in the Reactor Building). Each remote shutdown panel also has controls to
operate the two motor-operated steam supply valves on its respective emergency condenser loop. A key operated bypass
switch is provided to override the automatic isolation signal to these valves. Once the bypass switch is activated,
the steam supply valves can be manually controlled from the remote shutdown panels. Since automatic initiation of the
emergency condenser is assured, the remote shutdown panels serve as additional manual controlling stations for the
emergency condensers. In addition, certain parameters are monitored at each remote shutdown panel.

I
The remote shutdown panels are normally de-energized, except for the monitoring instrumentation, which is normally
energized. To energize the remaining functions on a remote shutdown panel, a power switch located on each panel must
be activatqd. Once the panels are completely energized, the emergency condenser condensate return valve and steam
supply valve controls can be utilized.

Amendment No. 71 24 1 i iS





LIMITING CONDITION FOR OPERATION SURVEILLANCE RE()UIREHENT

3.6. l4 RADIOACTIVE EFFLUENT INSTRUMENTATION 4.6.14 RADIOACTIVE EFFLUENT INSTRUMENTATION

Applica~hilit:

Applies to the operability of plant
instrumentation that monitors plant
eff luents.

~Qb ective:

To assure the operability of instrumentation
to monitor the release of radiaoctive plant
effluents.

Applies to the surveillance of instrumentation
that monitors plant effluents.

if.

~0b, ective:

To verify operation of monitoring
instrumentation.

a. Liquid Effluent

The radioactive liquid effluent mon'itoring
instrumentation channels shown in Table
3.6.14-1 sha1) be operable with their
alarm setpoints set to ensure that the
limits of Specification 3.6.15.a. 1 are not
exceeded. The alarm setpoints of these
channels shall be determined and adjusted
in accordance with the methodology 'and
parameters in the Offsite Dose Calculation
Manual.

With a radioactive liquid effluent
monitoring instrumentation channel alarm
setpoint less conservative than a value
which will ensure that the limits of
3.6. 15.a. 1 are met, immediately suspend
the release of radioactive liquid
effluents monitored by the affected
channel, or declare the channel
inoperable, or change the setpoint so it
is acceptably conservative.

Amendment Ho. 66

a. Liquid Effluent

Each radioactive liquid effluent
monitoring instrumentation channel shall
be demonstrated operable by performance of
the sensor check, source check instrument
channel calibration and channel test
operations at the frequencies shown in
Table 4.6.14-1.

Records - Auditahle records shall be
mm~ ntaTned, in accordance with procedures
in the Offsite Dose Calculation Manual, of
all radioactive liquid effluent monitoring
instrumentation alarm setpoints.
Setpoints and setpoint calculations shall
be available for review to ensure that the
limits of Specification 3.6.15.a.l are
met.
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LIHITING CONOIT ION FOR OPERATION SURVEILLANCE REQJ IREHENT

3.6.14 AAOIOACTIVE EFFLUENT INSTAUHENTATION {Cont)

a. Liquid Effluent {Continued)

Mith less than the minimum number of
radioactive liquid effluent monitoring
instrumentation channels operable, take
the action shown in Table 3.6.14-1.
Restore the instruments to OPERABLE status
within 30 days, or outline in the next
Semi-Annual Radioactive Effluent Release
Aeport the cause of the inoperability and
how the instruments were or will be
restored to operable status.

24lkk
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Instrument

l. Gross Radioactivity Monitors {a)

Table 3.6.14-1
RADIOACTIVE LIQUID EFFLUFMT HOMITORIMG IHSTRllMEHTATIOM

Limitin Condition for Operation

Minimum
Channels
Operahle ~A1I htli

A. Liquid Radwaste Effluent Line

B. Service Mater System Effluent Line

2. Flow Rate Measurement Devices

A. Liquid Radwaste Effluent Line

B. Discharge Canal

3. Tank Level Indicating Devices {g)

A. Outside Liquid Radwaste Storage Tanks

l(d)

1{e)

1{f)

At all times {b)

At all times {i)

At all times

At all times

~Pumps curves or rate capac ty w e utilized to estimate flow.

Amendment No. $8 24111





NOTES FOR TA8LE 3.6.14-1
I

(a) Provide alarm, but do p d anot rovide au ornad t atic termination of release.

1 ase.sent, in the Radwaste Control Room a t all times during a re ea{b) An operator shall be presen n

rable requireyynt, effluentls o erable less than requ re yi d b the minimum channels opera( ) Hith the number of channels operc
aa continue provided that prior o nt initiating a release:releases may con

nt sam es a 'ith Specification 4.6.15.a, and 'tsam les are analyzed in accordance w t pecl. At least two independent samp es a

f t ac 1 verif the release ratelified members of t e acf th Facility Staff independently ver y e2. At least two technically qua
calculations and discharge line valving.

e of radioactive effluents via this pathway.Otherwise suspend release o ra o

m channels operable requirement, effluent{d) Hith the number of channels operable ess1 than required by the m n um c p
ma continue p o ided that, at leas t once per 12 hours gra s

1 li itof d t tio of t 1analyzed for gaea a radioactivity at a ower m

r b d b the minimum channels operablewith the number of channels operabr ble less than require y e
vided the flow rate is estimated a t least onceses via this pathway may continue prov erequirement, effluent releases v a is

per 4 hours during actual releases.

n bl requirement, liquid
t d d i li id dditi t th

inimum channels opera e re
o id d th t k li id 1 1 i ti tadditions to this tank may continue prov e e

tank.

ca ks t rrounded by liners, dikes or wallsification are those outdoor tanksks that are not surroun( ) Tanks included in this spec ca
capable of holding the tank contents.

{h) deleted i

te con n b ilding and turbine buildingted continuously by alternately samp glin the reactor u
ro imat ly )5-minut i t 1service water return lines for approx ma e y

241mm
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Table 4.6.14-1
RADIOACTIIIE L~IUID EFFLUENT HONITORINO INSTRUHENTATION

Instrument

1. Gross Beta or Gamma Radioactivity Monitors

a. Liquid Radwaste Effluent Line

b. Service Mater Effluent Line

2. Flow Rate Measurement Devices

Sensor
Check

l

Once/day*

Once/day

Source
Check{f)

]p

Once/
discharge*

Once/month

Channel
Test

Channel
Calibration

Once/3 months~a)* Once/year ~b)*

Once/3 months(a) Once/year~b)

a. Liquid Radwaste Effluent Line

b. Discharge Canal ~d)

3. Tank Level Indicating Devices ~e)

a. Outside Liquid Radwaste Storage Tanks

None None

Once/day~ None

Once/day(c) None None

None

Once/3 months

Once/year

Once/year

Once/lB months

~Aequire8 prMor~oremov~aof blank flange in discharge line and until blank flange is replaced.'* During liquid addition to the tank.

24 inn
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NOTENS FOR TABLE 4.6.14-1

(a) The channel test shall also demonstrate that control room alarm annunciation occurs if any of the following
conditions exist:

l. Instrumentation indicates measured levels above the alarm setpoint.

2. Instrument indicates a downscale failure.

3. Instrument controls not set in operate mode.

tion shall be erformed using one or more reference standards certified by the National Bureau
traceable to the National Bureau of Standards or using actual samples of

lib t d ith N ti 1 B of St d d
i ti th t it i t d d f d

anal zed on a sys tern that has been ca ra e w a n
traceable sources. These standards shall permit cal bra ng e sys em

novas uremen t.
if in indication of flow during periods of release. Sensor check shall be made(c) Sensor check shall consist of ver y ng ca n

i dic or batch releases are made.at least once per 24 hours on days on which continuous, per o c or a c re

{d) Pump performance curves or rated data may be used to estimate flow.

(e) Tanks included in this specification are those outdoor tanks that are not surroun yrounded b liners, dikes or walls
capable of holding the tank contents.

res onse to an external source, or {for 'liquid radwaste(f) Source check may consist of an installed check source, respon e
monitors) verification within 30 minutes of commencing discharge of monitor response. o e uen .

24loo
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LIHITING CONDITION FOR OPERATION SUR'K ILLANCE REgUIREHENT

3.6.14 RADIOACTIVE EFFLUENT INSTRUHENTATION (Cont)

h. Gaseous Process and Effluent

The radioactive gaseous process and
effluent monitoring instrumentation
channels shown in Table 3.6. 14-2 shall be
operable with their alarm setpoints set to
ensure that the limits of Specification
3.6. 15.b.l are not exceeded. The alarm
setpoints of these channels shall be
determined and adjusted in accordance with
the methodology and parameters in the
Offsite Dose Calculation Hanual.

With a radioactive gaseous process and
effluent monitoring instrumentation
channel alarm setpoint less conservative
than required by the above specification,
immediately suspend the release of
radioactive gaseous effluents monitored by
the affected channel, or declare the
channel inoperable, or change the setpoint
so it is acceptably conservative.

4.6. 14 RADIOACTIVE EFFLUENT INSTRUHENTATION (Cont)

b. Gaseous Process and Effluent

Each radioactive gaseous process and
effluent monitoring instrumentation
channel shall be demonstrated operable by
performance of the sensor check, source
check, instrument channel calibration and
instrument channel test operations at the
frequencies shown in Table 4.6.l4-2.

Auditable records shall be maintained of
the calculations made, in accordance with
procedures in the Offsite Dose Calculation
Hanual, of radioactive gaseous process and
effluent monitoring instrumentation alarm
setpoints. Setpoints and setpoint
calculations shall be available for review
to ensure that the limits of Specification
3.6.15.b.l are met.

With less than the minimum number of.
radioactive gaseous process and effluent
monitoring instrumentation channels
operable, take the action shown in Table
3.6. 14-2. Restore the instruments to
OPERABLE status within 30 days or outline
in the next Semi-Annual Radioactive
Effluent Release Report the cause of the
inoperability and how the instruments were
or will be restored to operable status. 24lpp
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iable 3.6.14-2
RADIOACTIVE GASEOUS PROCESS AND EFFLUENT MONITORING INSTRUHENTATION

Limitin Condition for 0 eration

Instrument

1. Stack Effluent Honitoring

a. Noble Gas Activity Monitor

Minimum
Channels
Operable b\ It

(a)

Action

b. Iodine Sampler Cartridge (b)

c. Particulate Sampler Filter (b)

d. Sample Flow Rate Measuring Device (c)

e. Stack Gas Flow Rate Measuring Device (d)

2. Main Condenser Offgas Treatment
Explosive Gas Honitoring System

a. Hydrogen Honitor (f) (e)

At all ti es.
During Offgas System Operation.

24lqq
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te 3.6.14-2
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUHENTATION (Continued)

Instrument

3. Condenser Air E)ector Radioactivity
Monitor (Recombiner discharge or air
e)ector discharge)

a. Noble Gas Activity

Minimum
Channels
Operable r It

(g)

Action

b. Offgas System Flow Rate Heasuring Devices (c)

c. Sampler Flow Rate Heasuring Devices (c)

4. Emergency Condenser System

a. Noble Gas Activity Honitor l per vent *0**

During operation of the main condenser air e]ector*'** During reactor power operating condition

241rr
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NOTES FOR TABLE 3.6.14-2

effluenthan re uired by the minimum channels operable requirement,
1 t k o 12 hou s a d th

(a)
releases via t s pa wahi th y may continue provided grab samples are a en
ana yze1 d for gross activity within 24 hours.

than re uired by the minimum channels operable requirements, ethan re uired y e min f fluent(b) th the nu be of chan els ope a e es eq y

d with the requi ments of Table 4.6.15-2.
rovided that samples are con

equipment starting w nin within 8 hours of discovery in accor ance w~

m ts effluent(c) Hith the number of channels opo erable less than requ re y e mi d b th minimum channels operable requirements, e uen
r vided the flow rate is estimated once per 8 hours.releases via this path~ay may continue provided t e ow r

(d) Stac gas owk flow rate may be estimated by exhaust fan operating configuration:

than re u re y e m o eration ofthan re uired by the minimum channels operable requirement, op
nue p ovided gas sampl a oil t d a d alyz d onc p 8the main condenser offgas treatment system may continue prove e gas s

hours.

m is desi ne o w s sion.m is desi ned to withstand the effects of a hydrogen explos on.(f) One monitor on each recombiner. The system is designe o w s

g than re uired by the minimu5 channels operable requirement, gases from(g) Hith the number of channels operable less than requ re y e
the main condenser offgas treatment system may be released prov e :

l. Offgas grab samples are collected and analyzed once per 12 hours.

2. The stack monitor is operable.

3. Otherwise, be in at least hot shutdown within 12 hours.

han re uired by the minimum channels operable requirements, steam
1 t i di tio do t ito d orelease via 'this pathway may commence or continue provided vent p pe ra

four hours.

241ss
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Table 4.6.14-2
RADIOACTIVE GASEOUS PROCESS AND EFFLUENT HDNITORING INSTRUMENT

Survei 1 lance Re uirements

Ins trument

1. Stack Effluent Hon itoring System

a. Noble Gas Activity Honitor

b. Iodine Sampler Cartridge

c. Particulate Sampler Fil ter

Sensor
Check

Once/day (a)

None

None

Source
Check

Channel
Test

Channel
Calibration

None None

None None

Once/month Once/3 months(g) 'nce/year( )

d. Sampler Flow Rate Heasuring Device

e. Stack Gas Flow Rate Heasuring Device

Once/day (a)

Once/day

None

None

None

None-

Once/year

Once/year

2. Hain Condenser Offgas Treatment System
Explosive Gas Honitoring system (for
system designed to withstand the effects
of a hydrogen explos.ion)

a. Hydrogen Honitor

3; Condenser Air Ejector Radioactivity Honitor.
(Recombiner Discharge or Air Ejector
Discharge)

Once/day (d) None Once/month Once/3 annths(e)

a. Noble Gas Activity Honi tor Once/day (f)
'

Once/month Once/ogeqating
cycie<c>

Once/year(b)
'.

Flow Rate Honitor

c. Sampler Flow Rate Honitor

4. Emergency Condenser Sys tern

Once/day (f)

Once/day (f)
None

None

None

None

Once/year

Once/year

a. Noble Gas Activity Honitor

Amendment No. 66

Once/day(h) Once/month Once/3 months(g) Once/opeI atlng
cycle(b)
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BOOTES FOR TABLE 4.6.14 2

{a) At all times.

o shall be erformed using one or more of the reference standards certi fied b the National
raceable to the National Bureau of Standards or using actual samples of

lib td ithN i 1 B f St d dgaseous effluen t that havev been anal zed on a system that has been ca ra e
lib atin the s stem over its intended range of energy andtraceable sources. These standards shall permit ca bra ng e sys

measurement.

(c) The channel function test shall demonstrate that control room alarm annunciation o ucc rs if either of the fol)owing
conditions exist:

1) Instrument indicates measured levels above the Hi or iii Hi alarm setpoint.

2) Ins trument indicates a downscale fa i lure.

~ The channel function test shall also demonstrate that automatic isolation of this p yathwa occurs if either of the
following conditions exist:

1) Instruments indicate two channels above iii iii alarm setpoint.

2) Instruments indicate one channel above Hi Iii alarm setpoint and one channel downscale.

{d) Ouring main condenser offgas treatment system operation.

(e) The channel calibration shall include the use of standard gas samples containing a nominal:

l. One volume percent hydrogen, balance nitrogen.

2. Four volume percent hydrogen, balance nitrogen.

(f) Ouring operation of the main condenser air ejector.

(g) The channel test shall produce upscale and downscale annunciation.

(h) During reactor power operating condition

24luu
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BASES FOR RADIOACTIVE EFFLUENT INS'lRUHENTATION 3.6.14 and 4.6.14

Tt di ti li uid and gaseous effluent instrumentation is provided to monitor and control, as applas a 1 icable theie ra oac ve qu n
releases of radioactive materials in liquid and gaseous effluents during actual or potenti 1 qa releases of li uid and
gaseous e uen s. >e a arm r pffl t Tl la /t i setpoints for these instruments shall be calculated and adjusted in accordance with
the methodology and parameters in the Offsite Dose Calculation Manual to ensure that the alarm/ r p w pt i will occur rior
to exceeding the limits of 10CFR Part 20. This instrumentation also includes provisions for monitoring and
controlling the concentr ations of potentially explosive gas mixtures in the main condenser offgas treatment system.
The operability and use of this instrumentation is consistent with the requirements of Genera) Design Criteria 60, 63
and 64 of Appendix A to 10CFR Part 50. The purpose of tank~leve) indicating devices is to assure the detection and
control of leaks that if not controlled could potentially result in the transport of radioactive materials. to
unrestricted areas.
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LIHITING CONDITION FOR OPERATION SUR VE ILLANCE REQUIREHENT

3.6-15 RADIOACTIVE EFFLUENTS

A~1 icab i i~it:

Applies to the radioactive effluents from the
station.

Objective:

To assure that radioactive material is not
released to the environment in any
uncontrolled manner and is within the limits
of 1OCFR20 and 10CFR50 Appendix I.

~S ecification:

a. Liquid

{I) Concentration

The concentration of radioactive
material released in liquid effluents
to unrestricted areas shall be limited
to the concentrations specified in
10CFR Part 20, Appendix B, Table II,
Column 2 for radionuclides other than
dissolved or entrained noble gases.
For dissolved or entrained noble
gases, the concentration shall be
limited to 2 x 10 4 microcuries/ml
total activity.

Should the concentration of
radioactive material released in
liquid effluents to unrestricted areas
exceed the above limits, restore the
concentration to within the above
limits iamediately.

4.6.15 RADIOACTIVE EFFLUENTS

Applies to the periodic test and recording
requirements of the station process
effluents.

Objective:

To ascertain that radioactive effluents from
the station are within allowable values of
10CFR20, Appendix B and lOCFR50, Appendix I.

~fI
a. Liquid

{ 1) Concentration

Radioactive liquid wastes shall be
sampled and analyzed according to the
sampling and analysis program of Table
4.6.15-1.

The results of the radioactivity
analyses shall be used in accordance
with the methodology and parameters in
the Offsite Dose Calculation Hanual to
assure that the concentrations at the
point of release are maintained within
the limits of Specification
3.6.15.a.{l)

I
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LIHITING CONOIT ION FOR OPERATION SURVEILLANCE REf}UIREMENT

3.6.15 RAOIOACTIVE EFFLUENTS (Continued)

a. Liquid (Continued)

(2) Oose

4.6.15 RADIOACTIVE EFFLUENTS (Continued)

a. Liquid (Continued)

(2) Dose

The dose or dose coamitment to a
member of the public from radioactive
materials in liquid effluents
released, from each reactor unit, to
unrestricted areas (see Figures 5.1-1)
shall be limited:

(a) During any calendar quarter to
less than or equal to 1.5 mrems to
the total body and to less than or
equal to 5 mrems to any organ, and

(b) Ouring any calendar year to less
than or equal to 3 mrems to the
total body and to -less than or
equal to 10 mrems to any organ.

With the calculated dose from the
release of radioactive materials
in liquid effluents exceedidg any
of the above limits, prepare and
submit to the Cooelssion within 30
days, pursuant to Specification
6.9.3 a Special Report that
identifies the cause(s) for
exceeding the limit(s ) and defines
the corrective actions that have
been taken to reduce the releases
and the proposed corrective
actions to be taken to assure that
subsequent releases will be in
compliance with the above limits.

Cumulative dose contributions frqm
liquid effluents for the current
calendar quarter and the current
calendar year shall be determined in
accordance with the methodology and
parameters in the Offsite Bose
Calculation Manual, prior to each
release of a batch of liquid waste.
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Table 4.6.15-1
RADIOACTIVE LIQUID WASTE SAHPLING AND ANALYSIS PAONAH

urvreuance~Ae u rement

Hlnimum
Sampling
~Fre uency

Type of ActivityAnalysis
~Fre uenc~T

A. Batch Waste (b) Tanks
Principal Gaaea (c)
Emitters

Each Batch Each Batch

I-131

Each Batch ( )Each Batch(") Dissolved and Entrained
Gases (Grimm< Egitters)

Non thly
Composite(e)

H-3*
Each Batch

Gross Alpha

ilPr-89, Sr-90
t

quarterly
Compos i te(e)Each Batch

Fe-55

B. Service Water System Effluent Once/month(f) Once/month(f) Principal Gamma (c)'Emitters

I-131-
Dissolved and Entrained
Gases

ii-3

Gross Alpha

Once/quarter<Far-$ 9, Sr-90
Fe-55

Amendment No. 66

Lower Limit(a)
of Detection

(LLD) uCi/ml

5 x 10 7

1 x106

1 x105

1 x105

1 x 10 7

5 x 10-8

1 x 106

5 x 10 >

1 x 10-6
1 x105

1 x105

1 x 10 >

5x 1~0

1 x 10-6
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NOTES FOR TABLE 4.6.15-1

f these s ecifications, as the smallest concentration of radioactive material in
m background that will be detected with 95 percent probability

that a blank observation represents a "real" signal. For awith only 5 percent probability of falsely concluding that a an o s r
particular measurement system which may include radiochemical separation:

LLO
= 4.66 Sb

E ~ V 2.22 x 106 ~ Y. exp (- gQ t)

e e.

LLO is the "a prior ower mi" 1 li it of detection as defined above, as microcuries per unit mass or volume,

S is the standard deviat on o e aci f th b kg ound counting rate or of the"counting rate of a blank sample's'
b

appropriate, as counts per minute,

E is the counting efficiency, as counts per disintegration,
V is the sample size in units of mass or volume,

2.22 x 10 is the number of disintegrations per minute per microcurie,
Y is the fractional radiochemical yield, when applicable,

P is the radioactive decay constant for the particular radionuclide, and

Q t for plant effluents is the elapsed time between the midpoint of samplee collection and time of counting.
T ical. values of E, V, Y and/ t should be used in the calculation.Typica . va ues o

t e ca abilit of aft should be recogn ze a ei d th t th LLO is defined as a before the fact limit representing he capa y
measurement system and not as an after the fact for a particular measurement.
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riOTES FOR TABLE 4.6.15-1 (Continued)

(b) A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for analyses, each
batch shal) be iso)ated and then thorough)y mixed to assure representative sampling'.

(c) The principal gaeoa emitters for which the LLD specification applies exclusively are the following radionuclides:
Hn-54, Fe-59, Co-58, Co-60, 2n-65, Ho-99, Cs-)34, Cs-)37, Ce-14) and Ce-)44. This list does not mean that only
these nuc)ides are to be considered., Other gamma peaks that are identifiable, together with those of the above
nuclides, shall also be analyzed and reported in the Semi-Annual Radioactive Effluent Re'lease Report

(d) If more than one batch is released in a calendar month, only one batch'"need be sampled and analyzed during that
month.

(e) A composite sample is one in which the quantity of liqu/d sampled is proportional to the quantity of .liquid waste
discharged and in which the method of sampling employed results in a specimen that is representative of the
liquids released.

(f) If the alarm setpoint of the service water effluent monitor, as determined by the method presented in the Offsite
Dose Calcu)ation Hanual, is exceeded, the frequency of sampling shall be increased to daily until the condition no
longer exists. Frequency of analysis shall be increased to daily for principal ganma emitters (including
dissolved and entr ained gases) and an incident composite for H-3, gross alpha, Sr-89, Sr-90 and Fe-55.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REI)UIREMENT

3.6.15 RADIOACTIVE EFFLUENTS (Continued)

b. Gaseous

()) Dose Rate

The dose rate due to radioactive
materials released in gaseous
effluents from the site to areas at
and beyond the site boundary shall be
limited to the fo11owing:

(a) For noble gases: Less than or
equal to 500 mrems/year to tPe
total body.and less than or equal
to 3000 mrems/year to the skin, and

(b) For iodine-131, iodine-133,
tritium and all radionuclides in
particulate form with half lives
greater than 8 days: Less than or
equal to 1500 mrems/year to any .

organ.

With the dose rate(s) excebding
the above limits, without delay
restore the re)ease rate to within
the above limit(s).

4.6.15 RADIOACTIVE EFFLUENTS (Continued)

b. Gaseous

{ 1) Dose Rate

The dose rate due. to noble gases in
gaseous effluents shall be determined
to be within the limits of
Specification 3.6.15 in accordance
with the methodology and parameters in
the Offsite Dose Calculation Manual.

The dose rate due to iodine-131,!
iodine-133, tritium and all
radionuclides in particulate form with
half lives greater than 8 days in
gaseous effluents shall be determined
to be within the limits of
Specification 3.6.15 in accordance
with methodology and parameters in the
Offsite Dose Calculation Manual by
obtaining representative samples and
performing analyses in accordance with
the sampling and analysis program
specified in Table 4.6.15-2.
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LINITING CONDITION FOR OPERATION SUR VE ILLANCE REI)UIREHENT
I'8

3.6. l5 RADIOACTIVE EFFLUENTS (Continued)

b. Gaseous (Continued)

(2) Air Dose

The air dose due to noble gases
released in gaseous effluents, from
each reactor unit, to areas at and
beyond the site boundary shall be
limited to the following:

(a) During any calendar quarter: Less
than or equal to 5 mi 1)froentgen
for gamma radiation and less than
or equal to 10 mrads for beta
radiation and,

(b) During any calendar year: Less
than or equal to 10 mi lliroentgen
for gaaea radiation and less than
or equal to 20 mrads for beta
radiation.

4.6.15 RADIOACTIVE EFFLUENTS (Continued)

b. Gaseous (Continued)

(2) Air Dose

Cumulative dose contributions for the
current calendar quarter and current
calendar year for noble gases shall be
determined monthly in accordance with
the methodology and parameters in the
Offsite Dose Calculation Hanual.

With the calculated air dose from
radioactive noble gases fn gaseous
effluents exceeding any of the
above limits, prepare and submit
to the Commission within 30 days,
pursuant to Specification 6.9.3, a
Special Report that identifies the
cause(s) for exceeding the
limit(s) and defines the
corrective actions that have been
taken to reduce the releases and
the proposed corrective actions to
be taken to assure that subsequent
releases wi'll be in compliance
with the above limits.
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.6.15 RADIOACTIVE EFFLUENTS {Continued)

b. Gaseous (Con tinued)

(3) Tritium, Iodines and Particulates

The dose to a member of the public
from iodine-)31, iodine-)33, tritium
and all radionucl ides in particulate
form with half lives greater than 8
days in gaseous effluents released,
from each reactor unit, to areas at
and beyond the site boundary shall be
limited to the following:

(a) During any calendar quarter: Less
than or equal to 7.5 mrems to any
organ and,

{b) During any calendar year: Less
than or equal to 15 mrems to any
organ.

4.6.15 RADIOACTIVE EFFLUENTS (Continued)

b. Gaseous {Continued)

(3) Tritium, Iodines and Particulates

Cumu)ative dose contributions for the
current ca)endar quarter and current
calendar year for iodine-)3l,
iodine-)33, tritium and radionuclides
in par tfcu)ate form with ha)f lives
greater than 8 days shall be
determined monthly in accordance with
the methodology and parameters in the
Offsite Dose Calculation Hanual.
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LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREHENT

3.6.15 RADIOACTIVE EFFLUENTS (Continued)

b. Gaseous (Continued)

With the calcul'ated dose from the
release of iodine-13l, iodine-133;
tritium and radionuclides in
particulate form with half lives
greater than 8 days, in gaseous
effluents exceeding any of the
above limits, prepare and submit
to the Ceanission within 30 days,
pursuant to Specification 6.9. 3, a
Special Report that identifies the
cause(s) for exceeding the limit
and defines the corrective actions
that have been taken to reduce the
releases and the proposed
corrective actions to be taken to
assure that subsequent releases
will be in compliance with the
above limits.
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Table 4.6.15-2
RADIOACTIVE GASEOUS WASTE SAHPLING AND ANALYSIS PROGRAH

Surveillance Re uirements

Gaseous Release Sampling~Tge ~Fre uenc

A. Containment Purge (b) Each Purge

Grab Sample

Hinimum
Analysis
~Fre uenc

Prior to each
release

Each Purge

Type of Activity~R
Principal Gaea
Eaeiters (c>

Principal Gtumlta
Emitters (c]

Lower Limit(a)
of Detection

LLO) uCi/ml

1 x 10"

1 x10"

0. Stack

C. Stack

Once/Honth (4)

Once/Honth (")

Continuous (e)

Continuous (e)

Continuous (e)

Continuous (e)

Once/Honth (4)

Once/Honth

Once/Week (f)
Charcoal Sample

Once/Meek (f)
Particulate
Sample

Once/Honth
Composite
Particulate
Sample

Noble gas monitor

II-3

Principal Gymma
Emitters (cj

8-3

I-131

Principal Gyoea
Emitters (c>

Gross alpha
Sr-89, Sr-90

Noble Gases, Gross
Gamma or Princ)pal
Gamma Emitters<c>

1 x 10"6

1 x:104

.1 x 10-6

Ix 10 12

1 x 10 ll

1 x 10-6(g)

AKendment No. 66
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NOTES FOR TABLE 4.6.15-2

(a) The LLO is defined in notation (a) of Table 4.6.15-I.

(b) Purge is defined in Section 1.23.

(c) The principal gamma emitters for which the LLO specification applies exclusively are the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-135 and Xe-138 For gaseous emissions and Hn-54, Fe-59, Co-58, Co-60, Zn-65, Ho-99,
Cs-134, Cs-137, Ce-141, 1- 131 and Ce-144 for particulate emissions. This list does not mean that only these
nuclides are to be considered. Other gamma peaks that are identifiable, together with those of the above
nuclides, shall also be analyzed and reported in the Semi-Annual Radioactive Effluent Release Report pursuant to
Specification 6.9.1;

(d) Sampling and analysis shall also be performed following shutdown, startup or an increase on the recombiner
dischargh monitor of greater than 50 percent, factoring out increases due to changes in thermal power level or
dilution flow; or when the stack release rate is in excess of 1000 uCi/second and steady-state gaseous release
rate increases by 50 percent.

(e) The sample flow rate and the stack flow rate shall be known for the time period covered by each dose or dose rate
calculation made in accordance with Specifications 3.6.15.b.(1).(b) and 3.6.15.b.(3).

(f) When the release rate is in excess of 1000 uCi/sec and steady state gaseous release rate increases by 50 percent.
The iodine and particulate collection device shall be removed and analyzed to determine the changes fn iodine-131
and particulate release rate. The analysis shall be done daily following each change until it is shown that a
pattern exists which can be used to predict the release rate; after which it may revert to weekly sampling
frequency. When samples collected for 24 hours are analyzed, the corresponding LLO's may be increased by a factor
of 10.

(g) When RAGENS is inoperable the LLD for noble gas gross gamma analysis shall be 1 x 10-4.

(h) Tritiun grab samples shall be taken weekly from the station ventilation exhaust (stack) when fuel is'ffloaded
until stable tritium release levels can be demonstrated.

Amendment No. 65
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REquIREHENT

3.6.15 RADIOACTIVE EFFLUENTS (Continued)

c. Hain Condenser

4.6.15 RADIOACTIVE EFFLUENTS (Continued)

c. Hain Condenser

The gross radioactivity (beta and/or
gamma) rate of noble gases measured at the
recombiner discharge shall be limited to
less than or equal to 500,000 uCi/sec.
This limit can be raised to 1 Ci/sec. for
a period not to exceed 60 days provided
the offgas treatment system is in
operation.

With the gross radioactivity (beta and/or
gambia) rate of noble gases at the
recombiner discharge exceeding the above
limits, restore the gross radioactivity
rate to within its limit within 72 hours
or be in at least Hot Shutdown within the
next 12 hours.

The radioactivity rate of noble gases at
the recombiner discharge shall be
continuously monitored in accordance with
Table 3.6.14-2.

The gross radioactivity (beta and/or
garana) rate of noble gases from the
recombiner discharge shall be determined
to be within the 'limits of Specification
3.6. 15 at the following frequencies by
performing an isotopic analysis of a
representative sample .of gases taken at
the recombiner discharge:

Honthly.

Within 4 hours following an increase
on the recombiner discharge monitor of
greater than 50K, factoring out
increases due to changes in thermal
po~er level and di lution flow changes.
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LIHITING CONDITION FOR OPERATION

3.6.15 RADIOACTIVE EFFLUENTS (Continued)

d. Uranium Fuel Cycle

The annual (calendar year) dose or dose
coealtment to any member of the public due
to re)eases of radioactivity and to
radiation from uranium fuel cycle sources
shall be limited to less than or equal
to 25 mrems to the total body or any
organ, except the thyroid, which shall
be limited to less than or equal to
75 mrems.

Hith the calculated doses from the release
of radioactive materials ln liquid or
gaseous effluents exceeding twice the
limits of Specifications 3.6.)5.a.2(b),
3.6.15.b.2(b) and 3.6.)5.b.3(b),
ca)culatlons shall be made including
direct radiation contributions from the
reactor units and from outside storage tanks
to determine whether the above )lsted
40CFR190 llmlts have been exceeded. If such
ls the case, prepare and submit to the
Commission within 30 days, pursuant to
Specification 6.9.3, a Special Report that
defines the corrective action to be taken to
reduce subsequent releases to prevent
recurrence of exceeding the above )imits and
inc)udes the schedu)e for achieving
conformance with the above limits. This
Special Report, as defined ln 10CFR Part
20.405c, shall include an analysis that
estimates the radiation exposure (dose) to a
member of the public from uranium fuel cycle
sources, including all effluent pathways and
direct radiation, for the

SURVEILLANCE RE IREHENT

4.6.15 RADIOACTIVE EFFLUENTS (Continued)

d. Uranium Fuel Cycle

Cumulative dose contributions from liquid
and gaseous effluents shall be determined
in accordance with Speclfiqations
4.6. 15.a.(2), 4.6. 15.b.(2) and 1.6.16.b.(3)
and ln accordance with the methodo)ogy and
parameters ln the Offsite Dose Calculation
Hanual.

Cumulative dose contributions from direct
radiation from the reactor units and from
radwaste storage tanks sha)1 be determined
in accordance with the methodology and
parameters ln the Offslte Dose Calculation
Manual. This requirement ls applicable
only under conditions set forth ln
Specification 3.6.15.d.
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LIHITING CONDITION FOR OPERATION SURVEILLANCE RE(U IRNENT

3.6.15 RADIOACTIVE EFFLUENZS (Continuedj

d. Uranium Fuel Cycle (Continued)

calendar year that includes the release(s)
covered by this report. It shall a'iso
describe levels of radiation and
concentrations of radioactive material
involved, and the cause of the exposure
levels or concentrations. If the
estimated dose(s) exceeds the above
limits, and if the release condition
resulting in violation of 40CFR Part 190
has not already been corrected, the
Special Report shall include a request for
a variance in accordance Hith the
provisions of 40CFR 190. Submittal of the
report is considered a timely request and
a variance is granted until staff action
on the request is complete.,
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BASES FOR'3.6.15 AND 4.6.)5 RADIOACTIVE EFFLUENTS

L~IUID CONCENTRATION

This specification is provided to ensure that the concentration of radioactive materials released in liquid waste
effluents to unrestricted areas will be less than the concentration levels specified in 10CFA Part 2D, Appendix 8,
Table II, Column 2. This limitation provides additional assurance that the levels of radioactive materials in bodies
of water in unrestricted areas will result in exposures within (1) the Section II.A design objectives of Appendix I,
10CFR Part 50, to a member of the public-and (2) the limits of 10CFR Part 20.106 (e) to the population. The
concentration limit for dissolved or entrained noble gases is based upon the assumption that Xe-135 is the controlling
radioisotope and its maximum permissable concentration in air (submersion) was converted to an equivalent
concentration in water using the methods described in International Coranission on Radiological Protection (ICRP)
Publication 2.

The requi red detection capabilities for radioactive materials in liquid waste samples are tabulated in terms of the
1ower limits of detection (LLDs). Detailed discussion of the LLD and other detection limits can be found in IIASL
Procedures Hanual, HASL-300 (revised annually), Currie, L.A., "Limits for Qualitative Detection and Quantitative
Determination - App~cat~on to Radiochemistry," Anal. Chem. 40. 5&6-93 (196&), and Hartwell, J.K., "Detection Limits
for Radioanalytical Counting Techniques," AtlantTc lHcCAeWi&lanford Company Report ARH-SA-215 (June 1975).

Amendment Ho. 66
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BASES FOR 3.6.15 AND 4.6.15 RADIOACTIVE EFFLUENTS

Liguid Dose

This specification is provided to implement the requirements of Section II.A, III.A and IV.A of Appendix I, lOCFR Part
50. The Limiting Conditions for Operation expressed as quarter and annual limits are set at those values found in

.Section II.A. of Appendix I, in accordance with Section IV.A. The Limiting Conditions for Operation provides the
required operating flexibility and at the same time implements the guides set forth in Section IV.A of Appendix I to
assure that the releases of radioactive material in liquid effluents to unrestricted areas will be kept "as low as is
reasonably achievable." There are no drinking water supplies that can be potentially affected by plant operations.
The dose calculation methodology and parameters in the Offsite Dose Calculation Hanual implement the requirements in
Section III.Aof Appendix I that conformance with the guides of Appendix I be shown by calculation procedures based on
models and data, such that the actual exposure of a member of the public through appropriate pathways is unlikely to
be substantially underestimated. The equations specified in the Offsi te Dose Calculation Hanual for calculating the
doses due to the actual. release rates of radioactiave materials in liquid effluents are consistent with the
methodology provided in Reguatory Guide l. 109, "Calcu latfon of Annual Doses to Man fi'om Routine Re1eases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10CFR Part 50, Appendix I", Revision 1, October 1977 and
Regulatory Guide 1. 113, "Estimating, Aquatic Dispersion of Effluents from Accidental and Routine Reactor Releases for
the Purpose of Implementing Appendix I," April 1977.
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BASES FOR 3.6.15 ANO 4.6.15 RAOIOACTIVE EFFLUENTS

Gaseous Oose Rate

This specification is provided to ensure that the dose at any time at and beyond the site boundary from gaseous
effluents from all units on the site will be within the annual dose limits of, 10CFR Part 20 to unrestricted

arear'.

. The annual dose limits are the doses associated with the concentrations of 10CFR Part 20, Appendix B, Table II, Column
1. These limits provide reasonable assurance that radioactive material discharged in gaseous effluents will no't
result in the exposure of a member of the public in an unrestricted area, either within or outside the site boundary,
to annual average concentrations exceeding the limits specified in Appendix 8, Table II of 10CFR Part 20 (lOCFR Part
20.106(b)). For members of the public who may at times be within the site boundary, the occupancy of that member of
the public will usually be sufficiently low to compensate for any increase in the atmospheric diffusion factor above
that for the site boundary. The specified release rate limits restrict, at all times, the corresponding gaama and
beta dose rates above background to a member of the public at or beyond the site boundary to less than or equal to 500
mrems/year to the total body or to less than or equal to 3000 mrems/year to the skin. These release rate limits also
restrict, at all times, the corresponding thyroid dose rate above background to a child via the inhalation pathway to
less than or equal to 1500 mrems/year.

The required detection capabilities for radioactive materials in gaseous waste samples are tabulated in terms of the
lower limits of detection (LLOs). Oetai led discussion of the LLO and other detection limits can be found in NSL
Procedures Hanual, HASL-300 (revised annually), Currie, L.A., "Limits for gualitative Oetection and guantitatlve
Determination - AppTTcoat on to Radiochemistry," Anal. cheia. 48. 586-93 (1968). and Hartnell, J.K., "Detection Limits
for Radioanalytical Counting Techniques," Atlantic 6ch7iee8Tianford Company Report ARH-SA-215 (June 1975).
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BASES FOR 3.6.)5 AND 4.6.15 RA610ACTIVE EFFLUENTS

Dose - Noble Gases

This specification is provided to implement the requirements of Sections II.B, III.A and IV.A of Appendix I, lOCFR
Part 50. The Limiting Condition for Operation expressed as quarter and annual limits are set at those values found in
Section II.B of Appendix I in accordance with the guidance of Section IV.A. The action statements provide the
required operating flexibility and at the same time implement the guides set forth in Section IV-A of Appendix I to
assure that the releases of radioactive material in gaseous effluents to unrestricted areas will be kept "as low as is
reasonably achievable." The Surveillance Requirements implement the requirements in Section III.Aof Appendix I that
conform with the guides of Appendix I be shown by calculational procedures based on models and data such that the
actual exposure of a member of the public through appropriate pathways is unlikely to be substantially
underestimated. The dose calculation methodology and parameters established in the Offsite Dose Calculation Manual
for calculating the doses due to the actual release rates of radioactive noble gases in gaseous effluents,are
consistent with the methodology provided fn Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10CFR Part 50, Appendix I,". Revision l,
October 1977 and Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion of Ga'seous
Effluents in Routine Releases from Light-Water Cooled Reactors," Revision 1, July 1977.

The Offsite Dose Calculation Manual equations provided to determine the air doses at and beyond the site boundary are
based upon the historical average atmospheric conditions.
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a)
BASES fOR 3.6.15 AND 4.6.15 RADIOACTIVE EFFLUENTS

Dose - Iodine-131, Iodine-133~ Tritium and Radionuclides in Particulate Form

This specification is provided to implement the requirements of Sections II.C, III.A an4 IV.A of Append ix I lOCFR
P t 50 Th L'ti C ditions for Operation expressed as quarter and annual limits are set at those valves found
in Section II.C of Appendix I in accordance with the guidance of Section IV.A. The action statemen s prov
ar . e im ng on

required operating
flexibility�

.and at the same time implement the guides set forth in Section IV.A of Appendix I to
th t the eleases of radioactive materials in gaseous effluents to unrestricted areas will be kept "as low as

is reasonably achievable." The Offsite Dose Calculation Hanual calculational methods specified in the Surv fle lance,
Requirements implement the requirements in Section III.Aof Appendix I that conform with the guides of Appendix I be

h by calculational procedures based on models and data, such that the actual exposure of a member of the public
through appropriate pathways is unlikely to be substantially underestimated. The Offsite Dose Calculation n 1Ha ua
calculational methodology and parameters for calculating the doses due to the actual release rates of the subject
materials are consistent with the methodology provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Han
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with lOCFR Part 50, Appendix I,"
Revision 1, October 1977 and Regulatory Guide l.ill, "Hethods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors," Revision 1, July 1977. These equations also
provide for determining the actual doses based upon the historical average atmospheric conditions. The release rate
specifications for iodine-131, iodine-133, tritium and radionuclides in particulate form with half lives greater than
8 days are dependent upon the existing radionuclide pathways to man, in the areas at and beyond the site boundary.
Tt e pathways that were examined in the development of these calculations were: 1) individual inhalation of airborne|e a w

radionuclides, 2) deposition of radionuclides onto green leafy vegetation with subsequent consumption by man, )31

deposition onto grassy areas where milk animals and meat producing animals graze with consumption of the milk and meat
by man and 4) deposition on the groun4 with subsequent exposure of.man.

Hain Condenser

R t i ti g the gross radioactivity rate of noble gases from the main con4enser provides assurance that the total bodyesrc n
exposure to an individual at the exclusion area boundary will not exceed a very small fraction of the limits of 10CFR
Part 100 in the event this effluent is ina4vertently discharged directly to the environment without treatment- This
specification implements the requirements of General Design Crf ter ia.60 an4 64 of Appendix A to lOCFR Part 50. The
primary purpose of providing this specification is to limit buildup of fission product activity within the station
systems which would result if high fuel leakage were to be permitted over extended periods.

Amendment Ho, 66
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BASES FOR 3.6.)5 AND 4.6.) 5 RADIOACTIVE EFFLUENTS

Total Dose - Uranium Fuel C~c)e

This specification is provided to meet the dose limftations of 4OCFR Part )90 that have been incorporated into 10CFR
Part 20 by 46FR )S2525. The speciffcatfon requires the preparation and submittal of a Special Report whenever the
calculated doses from plant generated radioactive effluents and direct radiation exceed 25 mrems to the total body or
any organ, except the thyroid, which shall be limited to less than or equal to 75 mrems. For sites containing up to 4
reactors, it is highly unlikely that the resultant dose to a member of the pub)ic wi)) exceed the dose limits of 40CFR.
Part )90 if the individua) reactors remain within twice the dose design obgectfves of Appendix I and if direct
radiation doses from the reactor units and outside storage tanks are kept smal). The Specfal Report will describe a
course of action that should result in the limitation of the annual dose to a member of the public to within the 40CFR
Part 190 limits. For the purposes of the Special Report, it may be assumed that the dose coranltment to a member of
the public from other uranium fuel cycle sources is negligible, with the exception that .dose contrfbutfon from other
nuclear fuel cycle facilities at the same site or within a radius of 8 km must be considered. If the dose to any
member of the public is estimated to exceed the requirements of 40CFR Part 190, the Special Report with a request for
variance (provided the release conditions resulting fn violation of 40CFR Part 190 have not already been corrected),
in accordance with the provisions of 40CFR Part 190. 11 and )OCFR Part 20.405c, is considered to be a timely request
and fulfi)ls the requirements of 40CFR Part )90 until tSC staff action is completed. The variance only relates to the
)imits'of 40CFR Part )90 and does not apply in any way to the other requirements for dose limitation of )OCFR Part 20,
as addressed fn Specification 3.6.15.a.(l) and 3;6.15.b.()). An individual is not considered a member of.'the public
during any period in which he/she is engaged in carrying out any operation that is part of the nuclear fuel cycle.
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LIHITING CONOI TION FOR OPERATION SURVEILLANCE REQUIREHEtlT

3.6.16 RAOIOACTIVE EFFLUENT TREATMENT SYSTENS 4.6.16 RAOIOACTIVE EFFLUENT TREATHENT'YSTEHS

~ni ica~bi) it:
Applies to the operating status of the liquid,
gaseous and solid effluent treatment systems.

Objective:

To assure operability of the liquid, gaseous
and solid effluent treatment system.

Specification:

a. Liquid

The liquid radwaste treatment system shall
be used to reduce the radioactive
materials in liquid wastes prior to their
discharge as necessary to meet the
requirements of Specification 3.6. 15.

b. Gaseous

Applies to the surveillance requirements for
the liquid, gaseous and solid effluent
treatment systems.

Objective:

To verify operability of the liquid, gaseous
and solid effluent treatment system.

~!

a. Liquid

Ooses due to liquid releases
to'nrestrictedareas shall be projected

prior to the release of each batch of
liquid radioactive waste in accordance
with the methodology and parameters in the
Offsite Oose Calculation Hanuql.

b. Gaseous

The gaseous radwaste treatment system
shall be operable. The gaseous radwaste
treatment system shall be used to reduce
radioactive materials in gaseous waste
prior to their discharge as necessary to
meet the requirements of Specification
3.6. 15.

Ooses due to gaseous releases to areas at
and beyond the site boundary shall be
calculated monthly in accordance with the.
methodology and parameters in the Dffsite
Oose Calculation Hanual.

With gaseous radwaste from the main
condenser air ejector system being
discharged without treatment for more than
7 days, prepare and submit to the
Cmnission within 30 days, pursuant to

24lqqq
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(Q
LIMITING CONDITION FOR OPERATION SURVEILLANCE REI)UIREHENT

3.6.16 RADIOACTIVE EFFLUENT TREATHENT SYSTEHS (Cont)

b. Gaseous (Continued)

Specification 6.9.3, Special Report that
identifies the inoperable equipment and
the reason for its inoperability, actions
taken to restore the inoperable equipment
to OPERABLE status, and a summary
description of those actions taken to
prevent a recurrence.

c. Solid

The solid radwaste system shall be used in
accordance with a Process Control Program
to process wet radioactive wastes to meet
shipping and burial ground requirements.

With the provisions of the process control
program not satisfied, suspend shipments
of defectively processed or defectively
packaged solid radioactive wastes from the
site.

4.6.16 RADIOACTIVE EFFLUENT TREATHENT SYSTEHS (Cogt)

c. Solid

The process control program shall be used ,',

to verify the solidification of at least
one representative test specimen from at
least every tenth batch of each type of
wet radioactive waste (e.g., filter
sludges and evaporator bottoms).

(1) If any test specimen fails to verify
solidification, the solidification of
the batch may then be resumed using
the alternative solidification
parameters determined by the process
control program.

(2) If the initial test specimen from a
batch of waste fails to verify
solidification, the process control
program shall provide for the
collection and testing of
representative test specimens from
each consecutive batch of the same
type of wet waste until at least 3
consecutive initial test specimens
~Zemonstrate solidification.

Amendment No. 66
24lrrr





OASES FOR 3.6.16 AND 4.6.16 RADIOACTIVE EFFLUENT TREATHENT SYSTEHS

~Li uid Radwaste Treatment System

The requirement that the appropriate portions of this system be used provides assurance that the releases of
radioactive materials in liquid effluents will be kept "as low as is reasonably achievable." This specification
implements the requirements of )OCFR Part 50. 36a, General Design Criterion 60 of Appendix A to )OCFR Par t 50 and the
design objective given in Section II.0 of Appendix I to 10CFR Par t 50.

Gaseous Radwaste Treatment System

The requirement that this system be us'ed provides reasonable assurance that the releases of radioactive materials in
gaseous effluents wi H be kept "as low as is reasonably achievable." This specification implements the requirements
of )OCFR Part 50.36a, General Design Criterion 60 of Appendix A to )OCFR Part 50 and the design objectives given in
Section II.O of Appendix I to )OCFR Part 50. Since the capability exists to operate within specification without use
of the system, it is conceivable that due to unforeseen circumstances, limited operation without the system may be
made sometime during the life of the plant.

: Solid Radioactive Waste

This specification implements the requirements of 10CFR Part %.36a and General Design Criterion 60 of Appendix $ to
lOCFR part 50. The process parameters included in establishing the process control program may inc)ude, but are not
limited to waste type, waste pH, waste/liquid/solidification agent/catalyst ratios, waste oil content, waste principal
chemical constitutents and mixing and curing times.
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LIHITING CONOITION FOR OPERATION SUR VE ILLANCE RE(UIREHENT

3.6. l7 EXPLOSIVE GAS HIXTURE 4.6.17 EXPLOSIVE GAS HIXTURE

Applies to the operability of instrumentation
to monitor hydrogen cdncentration in the main
condenser off-gas treatment system.

Objective:

To assure the oper ability of the hydrogen
monitoring instrumentation in the main
condenser off-gas treatment system.

The concentration of hydrogen in the main
condenser off-gas treatment system shall be
limited to 4 percent by volume.

lf the concentration of hydrogen in the main
condenser off-gas treatment system exceeds
this limit, restore the concentration to
within the limit within 48 hours.

Applies to the surVeillance of instrumentation
that monitors hydrogen concentration in the
main condenser off-gas treatment system.

Objective:

To verify operation of monitoring
insfrumentation.

~ltfI

The concentration of hydrogen in the main
condenser off-gas treatment system shall be
determined to be within the above limits by
continuously monitoring the waste gases in the
main condenser off-gas treatment system in
accordance with Table 3.6.14-2 of
Specification 3.6.14.
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BASES FOR 3.6.17 AND 4.6.17 EXPLOS1VE GAS H1XTURE

This specification is provided to ensure that the concentration of potentially explosive gas mixtures contained in the
waste gas treatment system is maintained below the flanmability limits of hydrogen. Automatic control features are
included in the system to prevent the hydrogen concentration from reaching these flaranability limits. Haintaining the
concentration of hydrogen below flaaeability limits provides assurance that the releases of radioactive materials will
he controlled in conformance with the requirements of General Design Criterion 60 of Appendix A to lOCFR'Part 50.
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LIHITING CONDITION FOR OPERATION SUR VE ILLANCE REQUIREHENT

3.6.18 HARK I CONTAINMENT 4.6.18 HARK I CONTAINHENT

Applies to the venting/purging of the Hark I
Cont ainment.

Oe ective:

To assure that the Hark I Containment is
vented/purged so that the limits of
specifications 3. 15.b. 1 and 3.6. 15.b.3 are met.

~S ecificetiee:

The Hark I Containment drywell shall be
vented/purged through the Emergency
Ventilation System unless Specification
3.6. 15.b. 1 and 3.6. 15.b. 3 can be met without
use of the Fmergency Ventilation System.

If these requirements are not satisfied,
suspend all venting/purging of the drywell.

Applies to the surveillance requirement- for
venting and purging of the Hark I Containment
when required to be vented/purged through the
Emergency Ventilation System.

Objective:

To verify that the Hark I Containment is
vented through the Emergency Ventilation
System when required.

The containment drywell shall be determined to
be aligned for venting/purging through the
Emergency Ventilation System within four hours
prior to start of and at least once per 12
hours during venting/purging of the drywell.
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OASES FOR 3.6.18 AND 4.6.18 HARK I CONTAINMENT

This specification provides reasonable assurance that releases from drywell purging operations will not exceed the
annual dose limits of 10CFR Part 20 for unres'tricted areas.

Amendment No. 66
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LIHITING CONDITION FOR OPERATION SUR VE ILLANCE REQUIREHENT

.g«g«l»Q f

~A l~fcabiiit:
Applies to the quantity of radioactive
material that may be stored in an outdoor
liquid waste holdup tank.

Objective:

To assure that the quantity of radioactive
material stored in outdoor holdup tanks does
not exceed a specified level.

The quantity of radioactive material contained
in an outdoor liquid waste tank shall be
limited to less than or equal to 10 curies,
excluding tritium and dissolved or entrained
noble gases.

With the quantity of radioactive material in
any such tank exceeding the above limit,
immediately suspend all additions of
radioactive mater ial to the tank. Within 48
hours reduce the tank contents to within the
limit and describe the events leading to this
condition in the next Semi-Annual Radioactive
Effluent Release Report.

*Tanks included in this Specification are
those outdoor tanks that are not surrounded by
liners, dikes or walls capable of holding the
tank contents and that do not have tank
overflows and surrounding area drains
connected to the liquid radwaste treatment
system.

4.6.19 LI UID WASTE HOLDUP TANKS

1k ai
Applies to the surveillance requirements for
outdoor liquid waste holdup tanks.

~0b ective:

To verify the quantity of radioactive material
stored in an outdoor liquid waste holdup tank.

deci fication:

The quantity of radioactive material contained
in each of the tanks listed in Specification
3.6.19 shall be determined 'to be within the
limit of Specification 3.6.19 by analyzing a
representative sample of the tank's contents
at least weekly when radioactive materials are
being added to the tank.
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BASES FOR 3.6.19 AND 4.6.19 Lit}UIDHOLDUP TANKS

This specification applies to any outdoor tank that is not surrounded by liners, dikes or walls capable of holding the
tank contents and that does not have tank overflows and surrounding areas drains connected to the liquid radwaste
treatment system.

R t ti th a tity of radioactive material contained in the specified tanks provides assurance that in the eventes roc ng e qun
of an uncontrolled release of the tanks'ontents, the resulting concentrations would be less than he lth imits of lOCFR
Part 20, Appendix B, Table II, Column 2, at the nearest potable water supply and the nearest surface'water supply in
an unrestricted area.
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LIHITING CONDITION FOR OPERATION

3. 6. 20 RADIOLOGICAL EN V IRONHENTAL HONITOR ING PROGRAH

SllRVE ILLANCE REtlUIREHENT

4.6 ~ 20 RADIOLOGICAL ENVIRONHENTAL HONITIOR ING PROGRAH

A~lic ab~il i t:
Applies to radiological samples of stat ion

environs'ejective:

To evaluate the effects of station operations
and radioactive effluent releases on the
environs and to verify the effectiveness of
the controls on radioactive material sources.

Applies to the periodic sampling and
monitoring requirements of the radiological
env ironmental moni toring program.

Objective:

To ascertain what effect station operations
and radioactive effluent releases have had
upon the environment.

The radiological environmental monitoring
program shall be conducted as specified in
Table 3.6. 20-1.

With the radiological environmental monitoring
program not being conducted as specified in
Table 3. 6. 20-1, prepare and submit to the
Commission, in the Annual Radiological
Environmental Oper at ing Report, a description
of the reasons for not conducting the program
as required and the plans for preventing a

recurrence'luff

The radiological environmental moni.toring
samples shall be collected pursuant to Table
3.6. 20-1 from the specific locations given in
the table and figure(s) in the Offsite Oose
Calculation Hanual and shall be analyzed
pursuant to the requirements of Table 3.6.20-l
and the detection capabil i ties required by
Table 4. 6.20-1.

Deviations are permitted from the required
sample schedule if samples are unobtainable
due to hazardous condi tions, seasona)
unavai labi 1 i ty, thef t, uncooperative residents
or to malfunction of automatic sampling
equipment. In the event of the latter, every
effort shal 1 be made to complete corrective
action pr ior to the end of the next sampling
period.

h»annrlmaant Nn 66
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LIHITING CONDITION FOR OPERATION SUR VE ILLANCE REQUIREHENT

3.6.20 RAOIOLOGICAL ENVIRONMENTAL HONITORING PROGRAH

~S ecificetion: (Continued)

With the level of radioactivity (as the result
of plant effluents), in an environmental
sampling medium exceeding the reporting levels
of Table 6.9.3-1 when averaged over any
calendar quarter, prepare and submit to the
Comnission within 30 days from the end of the
affected calendar quarter a Special Report
pursuant to Specification 6.9.3. The Special
Report shall identify the cause(s) For
exceeding the limit(s) and define the
corrective action(s) to be taken to reduce
radioactive effluents so that the potential
annual dose to a member of the public is less
than the calendar year limits of
Speci ficat ions 3.6.15.a. (2), 3.6.15.h. (2) and
3.6.15.b.(3). When more than one of the
radionuclides in Table 6.9.3-1 are detected in
the sampling medium, this report shall be
submitted if:
concentration 1) + concentration (~2 +

T>m>t eve Tiimt Peeve Pj
~ ~ ~ ~ o «+ loO

When radionuc)ides other than those in Table
6.9.3-1 are detected and are the result of
plant effluents, this report shall be
submitted if the potential annual dose to an
individual is equal to or greater than the
calendar year limits of Specification
3.6. 15.a.(2), 3.6.15.b.(2) and 3.6.)5.b.(3). 24)aaaa
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LIHITING CONDITION FOR OPERATION SURVEILLANCE REOUIREHENT

3.6. 20 RADIOLOGICAL ENV IRONHENTAL HONITOR ING PROGRAH
(Continued

Specification: (Continued)

This report is not required if the measured
level of radioactivity was not the result of
plant effluents; however, in such an event,
the condition shall be reported and described
in the Annual Radiological Environmental
Operating Report.

With milk or fruit and/or vegetables no longer
available at one or more of the sample
locations specified in Table 3.6.20-1,
identify locations for obtaining replacement
samples and add them to the radiological
environmental monitoring program within 30
days. The specific locations from which
samples were unavailable may then be deleted
from the monitoring program. Identify the
cause of the unavailability of samples and
identify the new location(s) for obtaining
replacement samples in the next Semi-Annual
Radioactive Effluent Release Report and also
include in the report a revised figure(s) and
table for the Offsite Dose Calculation Hanual
reflecting the new location(s) .
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Table 3.6.20-1
OPERATIONAL RADIOLOGICAL ENV IRONHENTAL HONITORING PROGRAH

Limitin Condition for 0 eration

Exposure Pathway1~1
Radioiodine &

~ Par tie u1 a tes

Number of Samples(a)
and Locations

Samples from 5 locations:

1) 3 samples from off-site
loca tions in different
sectors of the highest
calcu)ated site average
0/I} (based on all site
licensed reactors)

2) 1 sample from the vicinity'f an established year round
coranunity having the highest
calculated site average D/g
(based on all site licensed
reactors)

3) 1 sample from a control
location 10-17 miles distant
and in a least prevalent

~ wind di rec t ion <" j

Sampling and Collection
Fre uenc (a)

Continuous sampler operation
wf th sample collection weekly
or as required by dust
loading, whichever is more
frequent

Type of ",Analysis
and .Fr uenc

Radioiodine Canisters
ana yze once wee or
I-131.

Particulate Sam lers
ross e a ra o-

activity folleyiqg
filter change,<b>
composite (by loca-
tion) for gamaa
isotopic analysis (c)
once per 3 months, (as
a minimum)

Amendment Wo. 66
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Exposure PathwayI~
Direct Radiation (e)

Number of Samples Ia)
and Locations

32 stations with two or more
dosimeters to be placed as
follows: an inner ring of
stations in the general area
of the site boundary and an
outer ring in the 4 to 5 mile
range from the site with a
station in each land based
sector.* The balance of the
stations should be placed in
special interest areas such as
population centers, nearby
residences, schools and in 2
or 3 areas to serve as control
stations.

Sampling and Collection
Fre uenc (a)

Once per 3 months

Type of Analysis
F

Gamna dose once per
3 months

MATERBORNE

Surface ~f) 1) 1 sample upstream
2) 1 sample from the site's

downstream cooling water
intake

Composite sample over 1

month period igl
Ganma isqtqpic
analysis<c> once/month.
Composite for once
per 3 months tritium .

analysis.

Sediment from Shoreline 1 sample from a downstream Twice per year
area with existin'g or potential
recreational value

Gaaea isgtqpic
analysis<c>

* At this distance, 8 wind rose sectors are over Lake Ontario .
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Exposure Pathway
and/or Sam le

Number of Samples(»
and Locations

Sampling and Col 'lection
Fre uenc (a)

Type of Analysis
~d

INGESTION

Mi lk 1) Samples from milk sampling
locations in 3 locations within
3.5 miles distance having the
highest calculated site
average D/Q. If there are
none, then 1 sample from milk-
ing animals in each of 3 areas
3.5-5.0 miles distant having
the highest calculated site
average D/9 (based on all site
licensed reactors)

Twice per month, April-December
(samples will be collected in
January-March if I-131 is
detected in November and
December ldf the preceding
year)

Gaaea isotopic(c) and
I-131 analysis
t~ice per month when
animals are on
pasture (April-
December); once/
month at other times
(January-March) if
required

2) 1 sample from a milk sampling
location at a control location
(9-20 miles distant and in a
least prevalent wind
direction)(d)

Fish 1) 1 sample each of two
commercially or recreational ly
important species in the
vicinity of a plant discharge
area(h)

2) 1 sample each of the same
species from an area at
least 5 miles distant from
the site.(d)

T~ice per year Galena isotopic
analysis(c) on
edible portions
twice per year
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Q
Exposure Pathway
and/or Sam le

Number of Samples(a)
and Locations

Sampling and Collection
Fre uenc (a)

Type of Analysis
and Fre uenc

Food Products 1) Samples of three different
kinds of broad leaf vegetation
(such as vegetables) grown
nearest to each of two
different off-site locations
of highest calculated site
average D/Q (based on all
licensed site reactors)

2) One sample of each of the
similar broad leaf vegetation
grown at least 9.3-20 miles
distant in a least prevalent
wind direction

Once per year during
harvest season

Gamma isotopic (c)
analysis of edible
portions (isotopic
to include I-131 or
a separate I-131
analysis may be
performed)-
Once during the
harvest season

241 ffff
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NOTES FOR TA8LE 3.6.20-1

(a) It is recognized that, at times, it may not be possible or practical to obtain samples of the media of choice at
the most desired location or time. In these instances, suitable alternative media and locations may be chosen for
the particular pathway in question and may be substituted. Actual locations (d)stance and.d)rect)ons) from the
site shall be provided in'the Annual Radiological Environmental Operating Report. Highest 0/Q locations are based
on historical meteorological data for all site licensed reactors.

(b) Particulate sample filters should be analyzed for gross beta 24 hours or more after sampling to allow for radon
and thoron daughter decay. If the gross beta activity in air is greater than 10 times a historical yearly mean of
control samples, gamma isotopic analysis shall be performed on the individual samples.

(c) Gamma isotopic analysis means the identification and quantification of gamma emitting radionuclides that may be
attributable to the effluents from the facility.

(d) The purpose of these samples is to obtain background information. If it is not practical to establ)sh control
locations in accordance with the distance and w)nd direction criteria, other sites, such as h)stor)cal control
locations which provide valid background data may be substituted.

{e) One or more instruments, such as a pressurized )on chamber, for measuring and recording dose rate continuously may
be used in place of, or in addition to, integrating dosimeters. For the purpose of this table, a
thermoluminescent dosimeter may be considered to be one phosphor and two or more phosphors in a packet may be
considered as two or more dosimeters. Film badges shall not be used for measuring direct radiation.

(f) The "upstream sample" should be taken at a distance beyond sign)ficant influence of the dischage. The "downstream
sample" should be taken in an area beyond but near the mixing zone, if possible.

(g) Compos)te samples should be collected with equipment.(or equivalent) which is capable of collect)ng an al)quot at
time intervals which are very short (e.g. hourly) relative to the compos)ting period (e.g. monthly) )n order to
assure obtaining a representative sample.

(h) In the event coranercial or recreational important species are not available as a result of three attempts, then
other species may be utilized as available.
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TABLE 4.6.20-1
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANA'LYSIS(

LONER LIHIT OF DETECTION LLD (c)

Surveillance Re uirement

~Ana1 sis

gross beta

H-3

Hn-54

Fe-59

Co-58, Co-60

Zn-65

Zr-95, Nb-95

I-131

Hater «)
~(Ci /1)

2000 *

30

15

30

15

1
**

Airborne Particulate
or Gases ( Ci/m3)

0.01

0.07

Fish Hi lk
Cllk tl Ct tilt)i

130

260

130

260

Food Products
( Ci/k wet)

60

Sediment
~tttlk t

Cs-134

Cs-137

Ba/La-140

15

15

0.05

0.06

130

150

15

18

15

60

80

150

180

* If no drinking water pathway exists, a value of 3000 pCi/liter may b4 used.
s

'* If no drinking water pathway exists, a value of 15 pCi/liter may be used.
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NOTES FOR TABLE 4.6.20-1

(a) This list does not mean that only these nuclides are to be considered. Other peaks that are identifiable,
together with those of the above nuclides, shall also be analyzed and reported in the Annual Radiological
Environmental Operating Report pursuant to Specification 6.9.l.d.

(b) Required detection capabilities for thermoluminescent dosimeters used for environmental measurements are given in
ANSI N.545 (1975), Section 4.3. Allowable exceptions to ANSI N.545 (1975), Section 4.3 are contained .in the Nine
Hile Point Unit 1 Offsite Dose Calculation Hanual (ODCH).

(c) The LLD is defined, for purposes of these specifications, as the smallest concentration of radioactive material in
a sample that will yield a net count, above system background, that will be detected with 95 percent probability
with only 5 percent probability of falsely concluding that a blank observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation:

LLD 4.66 Sb

Z v.2.2222 exp -gg tp
Where:

LLD is the "a priori" lower limit of detection as defined above, as picocuries per unit mass or volume,

Sb is the standard deviation of the'ackground counting rate or of the counting rate of a blank sample as
appropriate, as counts per minute.

E is the counting efficiency, as counts per disintegrqtion,

V is the sample size in units of mass or volume,

2.22 is the number. of disintegrations per minute per picocurie,

Y is the fractional radiochemical yield, where applicable.

jl is the radioactive decay constant for the particular radionuclide, and

~4 for environmental samples is the elapsed time between sample collection, or end of the sample collection period
and time of counting

Typical values of E, V, Y andQt should be used in the calculation.
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NOTES FOR TASLE 4.6.20-l

\

b i d th t the LLD is defined as a before the fact limit representing the capability of a
measurement system and not as an after the fact limit for the particular measurement. Analyses sha l be pel rformed
in such a manner that the stated LLDs will be achieved under routine conditions. Occasionally, background
fluctuations, unavoidable small sample sizes, the presence of interfering nuclides or other uncontrollable
circumstances may render these LLDs unachievable. In such cases, the contributing factors shall be identified and
described in the Annual Radiological Environmental Operating Report pursuant to Specification 6.9.'.d.
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BASES 3.6.20 AND 4.6.20 RADIOLOGICAL ENVIRONHENTAL HONITORING PLAN

The radiological environmental monitoring program required by this specification provides representat)ve measurements
of radiation and of radioactive materials in those exposure pathways and for those radionuclides that lead to the
highest potential radiation'xposures of members of the public result)ng from the station operation. This 'monitoring
prograrii )mplements Section IY.B.2 of Appendix I to 10CFR Part 50 and thereby supplements the rad)ological effluent
oionftor)ng program by verifying that the measurable concentrations of radioactive materials and levels of radiation
are not higher than expected on the basis of the effluent measurements and the model)ng of the env)ronmental exposure
pathways. Guidance for this monitoring program is provided hy the Radiological Assessment Branch Technical Position
o Envi onoental Honitoring. The )n)tially specified monitoring program will be effective for at least the first
three years of commercial operation. Following this period, program changes may be initiated based on operat on al
experience.

The required detection capabilities for environmental sample analyses are tabulated in terms of the lower lim)ts of
detection (LLDs). The LLDs required by Table 4.6.20-1 are considered optimum for routine env)ronmental measurements
in industrial laboratories. It should be recogn)zed that the LLD is def)ned as a before the fact limit representing
the capability of a measurement system and not as an after the fact limit for a particular

measurement.'etailed

discussion of the LLD, and other detection limits, can be found in HASL Procedures Hanual, NASL-300 (revised
annually). Currie, L.A., "Limits for iiualitative Detection and guantitative Determination - Application o,
Radiochemistry," Anal. Chem 40, 586-93 (1968) and Nartwell, J.K., "Detection Limits for Radioanalyt)cal Count)ng
Techniques," Atlantic R)chheTd Nanford Company Report ARN-SA-215 (June 1975).

Amendment No. 66
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LIMITING COND IT ION FOR OPERATION SURVEILLANCE RE(UIREMENT

3.6.21 INTERLABORATORY COMPARISON PROGRAM 4.6. 21 INTERLABORATORY COMPARISON PROGRAM

Applies to participation in an interlaboratory
comparison program on environmental sample
analysis.

Objective:

To ensure the accuracy of measurements of
radioactive material in environmenta)
samples.

Applies to testing the validity of
measurements on environmental samples.

ik
!

Objective:

To verify the accuracy of measurements on
radioactive material in environmental
samples.

!

Analyses shal) be performed on radioactive
materials supplied as part of an
Inter )aboratory Comparison Program which has
been approved by the Commission.
Participation in this program shall inc)ude
media for which environmental samples are
routinely co))ected and for which
intercomparison samples are available.

With analyses not being performed as required
above, report the corrective actions taken to
prevent a recurrence to the Coamission in the
Annual Radiological Environm nta) Operating
Report.

The Interlaboratory Comparison Program shall
be described in the Offsite Oose Calculation
Manual. A summary of the results obtained as
part of the above required Interlaboratory
Comparison Program shall be included in the
Annual Radiological Environmental Operating
Report. Participants in the EPA Cross Check

- Program may provide the EPA program code
designation in lieu of providing results.

24)11) I
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BASES FOR 3.6.21 AND 4.6.21 INTERLABORATORY COHPARISON PROGRAM

The requirement for participation in an approved Interlaboratory Comparison Program is provided to ensure that
independent checks on the precision and accuracy of the measurements of radioactive material in environmental
samp1e matrices are performed as part of the quality assurance program for environmental monitoring for the
purposes of Section IV.B.2 of Appendix I to lOCFR Part 50.

Amendment No. 66
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LIHITING CONDITION FOR OPERATION SURVEILLANCE RE UIREHENT

3 ' '2 LAND USE CENSUS

tillt
4.6.22 LAND USE CENSUS

tii\t
Applies to the performance of a land use
census in the vicinity of the Nine Mile
Point Nuclear Facility.

O~bective:

To determine the utilization of land within
a distance of three miles from the Facility.

~5dfl tl
A land use census shall be conducted and
shall identify within a distance of three
miles the location in each of the 16

meteorological sectors the nearest
residence and within a distance of three
miles the location in each of the 16
meteorological sectors of all milk
animals. In lieu of a garden census,
specifications for vegetation sampling in Table
3.6.20-1 shall be followed, including analysis
of appropriate controls.

Hith a land use census identifying a milk
animal location(s) that represents a calculated
D/Q value greater than the D/Q value currently
being used in specification 4.6.15.b.3,
identify the new location(s) in the next
Semi-Annual Radioactive Effluent Release Report.

Applies to assuring that current land use is
known.

Obiective:

To verify the appropriateness of the
environmental surveillance program.

S~ecification:

The land use census shall be conducted during
the growing season at least once per 12 months
using that information that will provide the
best results, such as conducting a door-to-
door survey, aerial survey or consulting
local agriculture authorities. The results
of the land use census shall be included in
the Annual Radiological Environmental
Operating Report.

Amendment No.: 94
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LIHITING CONDITION fOR OPERATION SURVEILLANCE REQUIREMENT

3.6.22 LAND USE CENSUS (Continued)

If the 0/Q valu~ at a new milk sampling
location is significantly greater (50%) than
the 0/Q value at an existing milk sampling
location, add the new location to the
radiological environmental monitoring program
within 30 days. The sampling location(s)
excluding the control station location, having
the 'iowest calculated 0/Q may be deleted from
this monitoring program after October 31 of
the year in which this land use census was
conducted. Pursuant to Specification 6.9.1.e
identify the new location(s) in the next
Semi-Annual Radioactive Effluent Release
Report and also include in the report a

revised figure(s) and table for the Offsite
Dose Calculation Hanual reflecting the new
location(s).

Amendment No. 66
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BASES FOR 3.6.20 AND 4.6:20 LANO USE CENSUS

jk
I

~ Tl ecification is provided to ensure that changes in the use of areas at and beyond the site boundary are
identified and that modifications to the radiological environmental monitoring program are made if requir y
iis speci a

ed b the
results of this census. The best survey information such as from a door-to-door survey(s), from an aerial survey or
from consultin'g with local agricultural authorities shall be used. This census satisfies the requirements of Section
I V. 8. 3 of Appendix I to 10CFR Part 50.

In lieu of a garden census, the significance of the exposure via the garden pathway can be evaluated by the sampling
of vegetation as specified in Table 3.6. 20-1.

A milk sampling location, as defined in Section 1, requires that at least 10 milking cows are present at a designated
milk sample location. It has been found from past experience, and as a result of conferring with local farmers, that
a minimum of 10 milking cows is necessary to guarantee an adequate supply of milk twice per month for,analytical
purposes. Locations with less than 10 mi)king cows are usually utilized for breeding purposes which eliminates a
stable supply of milk for samples as a result of suckling calves and periods when the adult animals are

dry.,'mendment
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LIHI TING CONDITIONS FOR OPERATION SURVEILLANCE RLQIJI REHENIS

3.1.1 Special Test Exce tion-
Shutdown Hargin Demonstrations

~A~tl cab l l lt:
Applies to shutdown margin demonstration in
the cold shutdown condition.

4.7.1 Special Test Exception-
Shutdown Hargin Demonstrations

Applies to periodic inspections required to
perform shutdown margin demonstrations in the
cold shutdown condition.

O~b ective:

To assure the capab/lity of the control rod
system to control core reactivity.

O~becti ve:

To specify the inspections required to
perform the shutdown margin demonstration in
the cold shutdown condition.

a. The reactor mode switch may be placed in
the startup position to allow more than
one control rod to be withdrawn for
shutdown margin demonstration, provided
that at least the following requirements
are satisfied.

(1) The source range monitors are
operable in the noncoincident
condition.

a. Within 30 minutes prior to and at least
once per 12 hours during the performance
of a shutdown margin demonstration,
verify that:

(1) The source range monitors are
operable per Spec1fication 3.5. l.

(2) The rod worth minimizer is operable
per Specification 3.l.lb(3)(b) and
is programmed for the shutdown
margin demonstration, or conformance
with the shutdown margin
demonstration procedure is verified
by a second licensed operator or
other technically qualified member
of the unit technical staff.

(2) The rod ~orth minimizer is operable
with the required program per
Specification 3.l.lb(3)(b) or a
second licensed operator or other
technically qualified member of the
unit technical staff is present and
verifies compliance with the
shutdown margin demonstration
procedure.
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LIMITING CONOITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

(3) The continuous rod withdrawal
control shall not be used during
out-of-sequence movement of the
control rods.

(3) No core alterations are in progress.

(4) No core alterations are in progress.

b. Hith the requirements of the above
specification not satisfied, immediately
place the reactor mode switch in the
shutdown or refuel position.





BASES FOR 3.7. 1 AND 4.7. 1 SHUTDOWN MARGIN DEMONSTRATION

The shutdown margin demonstration has to be performed prior to power operation. However, the mode switch must be
placed in the startup position to allow withdrawal of more than one control rod. Specifications 3.7.1 and 4.7.1
require certain restrictions in order to ensure that an inadvertent criticality does not occur while performing the
shutdown margin demonstration.

The shutdown margin demonstration will be performed in the cold shutdown condition with the vessel, head in place.
The shutdown margin demonstration will be performed prior to the reactor coolant system pressu're and control rod
scram time tests following refueling outages when core alterations are performed. The shutdown margin demonstration
is performed using the in-sequence non-critical method.

AMENDMENT NO. 99
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S.G UES IGR FEATURES

5.) Site

The Nine M))e Point Nuclear Station and Jaoies A. F)tipatr)ck Nuclear Power Plant site comprising
roximatel 1500 acres, is )ocated on the shores of Lake Ontario, about seven miles northeast of.Oswego,

a 1 4000 feet is provided betwee the Station and the nearest siteAn ex )u ion d s ance o ne r
boundary to the west, a mile to the boundary on the east, and a mi e an a a o
(as described in the Sixth Supplement of the FSAR) .

Fi ure 5.)-l is a Site Boundary Map of Nine Nile Point which allows the identification of gaseous and -liquid
waste release points. Figure 5.1-1 a)so defines the unrestricted area within the site boundary that is
accessib)e (except for fenced areas) to member nf the public.

5.2 Reactor

The reactor core consists of no nore than 532 fuel assemblies con a n 9t i )n enriched uranium dioxide pellets
rods and burnableclad in Zirca)oy-2.. The core excess reactivity w)11 be controlled by movable control rods and burnab e

poisons The core will be cooled by circu)ation of water internally and external to the pressure vessel
through recirculation loops.

5.3 Reactor Vessel

The pertinent features of the reactor vessel other than those referred to in the techn pThe pert nen ea ures o ical s ecificat)ons are
as follows:

Internal'Height

Internal Diameter

Vessel Design Lifetime

Materials of Construction'ase Metal

63 '-10"

)7l
9'0

years

SA3028

C)ad Meld Deposited
308L E)ectrode
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NOTES TO FIGURE 5.1-1

(a) NMPl Stack (height is 350')

(b) NMP2 Stack {height is 430')

(c) JAFNPP Stack {height is 385')

(d) NMP1 Radioactive Liquid Discharge (Lake Ontario, bottom)

(e) NMP2 Radioactive Liquid Oischarge (Lake Ontario, bottom)

(f) JAFNPP Radioactive Liquid Oiscnarge (Lake Ontario, bottom)

(g) Site Boundary

(h) Lake Ontario Shoreline

Additional Information:

NMP2 Reactor Building Vent is located 187 feet above ground level

JAFNPP Reactor and Turbine Building Vents are located 173 feet above
ground level

JAFNPP Radwaste Building Vent is 112 feet above ground level

242-b
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5.4 Containment

The containment system consists of a drywell, suppressression chamber and a reactor building. The
1 243 000 cubicpressure suppression system consists o a dr well with a volume of approximate y

feet and an interconnected suppression chamber with a volume of, cu ic e
total volume some 180,000 and 120,000 cubic feet of free space are available in the drywe an
suppression chamber, respectively.

The pertinent design features not discussed elsewhere in the technical specifications are as
follows:

Internal Design Pressure

Internal Design Temperature

~0l ill Y

62 psig

310F

Pressure
Su ression Chamber

35 psig

205F

External Design Pressure

Material of Construction

2 psi9 ' psig

A-201 and A-212 Grade "B" Firebox Steel
made to A-300

requirements�

.

For long-term post-accident recovery, the pressure suppression system is designed to permit
flooding to a level. at least six feet above the core..

e

buildin is designed for a maximum in-leakage rate of 100 percent per day at 0.25The reactor ui ing is esig
eed. Exterior loadings for wind-, snow and iceinch of water internal vacuum and zero wind spec . x

to withstand a load-1 licable codes. The roof and supporting structures are designed to wi s ane
ice. The walls and building structure are designed to withstand an

ich is a roximately equivalent to that caused by a windexternal or internal loading of 40 psf whic is appro y
e the round level. Pressure re ie is provi

age to the superstructure due to the break of any primary system ine in e re
In this event, blowout panels will fail, relieving pressure in the event o a magor in





5.5 Storage of Unirradiated and S ent Fuel

Unirradiated fuel assemblies will normally be stored in critically safe new fuel storage racks in the
reactor building storage vault. Even when flooded with water, the resultant keff fs less than 0.95.
Fresh fuel may also be stored in shipping containers. The unirradiated fuel storage vault is designed
and shall be maintained with a storage capacity limited to no more than 200 fuel assemblies.

The spent fuel storage facility is designed to maintain'uel in a geometry such that keff is less than
0.95 under conditions of optimums water moderation. The spent fuel storage facility is designed and
shall be maintained with a storage capacity limited to no more than 2776 fuel assemblies. Fuel
assemblies stored in the 1066 spent fuel storage locations of the non-poison flux trap design are
limited to 15.6 grams {3.0 weight percent) of Uranium-235 per axial centimeters of assembly. Fuel
assemblies stored in the 1,710 spent fuel storage positions of the poison type which use Boraflex as the
neutron absorber are limited to 18.13 grams {3. 75 weight percent) of Uranium-235 per axial centimeters
of assembly.

Calculations for keff values have been based on methods approved by the Nuclear Regulatory Commission
covering special artays {10CFR70.55).

The reactor building and all contained engineered safeguards are des'igned for the maximum credible
earthquake ground motion with an acceleration of 11 percent of gravity. Dynamic analysis was used to
determine the earthquake acceleration, applicable to the various elevations in the reactor building.





6.0 A H N R V NT

6.1

6.1.1

6.1.2

The Plant Hanager shall be responsible for overall unit operation and shall delegate in writing
the succession to this responsibility during his absence.

The Station Shift Supervisor — Nuclear (or during his absence from the control rooi, a designated
individual) shall be responsible for the control room command function. A management directive to
this effect, signed by the Executive Vice President - Nuclear shall be re-issued to station
personnel on an annual basis.

6.2

6.2.1 An onsite and an offsite organization shall be established for unit operation and corporate
management. The onsite and offsite organization shall include the positions for activities
affecting the safety of the nuclear power plant.

a.

b.

C.

Lines of authority, responsibility and communication shall be established and defined from
the highest management levels through intermediate levels to and including all operating
organization positions. Those relationships shall be documented and updated, as
appropriate, in the form of organization charts, functional descriptions of departmental
responsibilities and relationships, and )ob descriptions for key personnel positions or in
equivalent forms of documentation. The organization charts shall be documented in the Final
Safety Analysis Report, and the functional descriptions of departmental responsibilities and
relationships and job descriptions for key personnel positions are documented in procedures.

The Executive Vice President - Nuclear shall have corporate responsibility for overall plant
nuclear safety. The Executive Vice President - Nuclear shall take any measures needed to
assure acceptable performance of the staff in operating, maintaining, and providing
technical support in the plant so that continued nuclear safety is assured.

The Plant Hanager shall have responsibility for overall unit operation and shall have
control over those resources necessary for safe operation and maintenance of the plant.

Amendment No. P5, Pll
DEi' ".. 1990
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Onsite and Offsite Or anization (Cont'd)

d.

Facilit Staff

The persons responsible for the training, health physics and quality assurance functions may
report to an appropriate manager onsite, but shall have direct access to responsible
corporate management at a level where action appropriate to the mitigation of training,
health physics and quality assurance concerns can be accomplished.

6.2.2 The unit organization shall be subject to the following:

a.

b.

C.

d.

I

Each on-duty shift shall be composed of at least the minimum shift crew composition shown in
Table 6.2-1.

At least one licensed Operator shall be in the control room when fuel is in the reactor.
During reactor operation, this licensed operator shall be present at the controls of the
facility.
At least two licensed Operators shall be present i,j the control room during reactor
start-up, scheduled reactor shutdown and during recovery from reactor trips.

*
An individual qualified in radiation prothction* procedures shall be on site when fuel. is
in the reactor.

The Radiation Protection qualified individual and Fire Brigade composition may be less than the minimum
requirements for a period of time not to exceed 2 hours in order to accommodate unexpected absence, provided
immediate action is taken to fill the required positions.

I

II





~Ft lit St ff (C t'd)

e. A licensed Senior Reactor Operator shall be required in the Control Room during power operations, hot
shutdown, and when the emergency plan is activated. This may be the Station Shift Supervisor-Nuclear or
the Assistant Station Shift Supervisor-Nuclear or another Senior Reactor Operator during power operations
or hot shutdown. Hhen the emergency plan is activated during normal operations or hot shutdown. the
'Assistant Station Shift Supervisor-Nuclear becomes the Shift Technical Advisor and the Station Shift
Supervisor-Nuclear is restricted to the control room until an additional licensed Senior Reactor Operator
arrives.

f. A licensed Senior Reactor Operator shall be responsible for all movement of new and irradiated fuel
within the site boundary. All core alterations shall be directly supervised by a licensed senior reactor
operator who has no other concurrent responsibilities duri,qg this operation. A Licensed Operator will be
required to manipulate the controls of all fuel handling equipment except movement of new fuel from
receipt through dry storage. All fuel moves within the core shall be directly aenitored by a member of
the reactor analyst group.

g. A Fire Brigade of five (5) members* shall be maintained on site as defined by 5.1 at all times.

h. Administrative procedures shall be developed and implemented to limit the working hours of facility staff
who perform safety-related functions; e.g., licensed Senior Operators, licensed Operators; hea1th
physicists, auxiliary operators and key maintenance personnel.

Adequate shift coverage shall be maintained without routine heavy use of overtime. The'objectfve sha11
be to have operating personnel work a normal 8-hour day, 40-hour week while the faci1ity is operating.
However, in the event that unforeseen problems require substantial amounts of overtime to be used, or
during extended periods of shutdown for refueling, ma)or maintenance or ma]or plant modifications on a
temporary basis, the following guidelines shall be followed:

* The Radiation Protection qualified Individual and Fire Brigade composition may be less than the minimum requirements for
a period of time not to exceed two hours in order to accommodate unexpected absence, provided ienediate action is taken
to fill the required positions.

Amendment No. Q» 88» 9o
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1) An individual should not be permitted to work more than 16 hours straight (excludinshift turnover time). g exc ud Ag

2) An individual should not be permitted to work more than 16 hours in any 24-hour period,
nor more than 24 hours in any 48-hour period, nor more than 72 hours in any 7 day
period (all exc1uding shift turnover time).

3) A break of at least B-hours should be allowed between work periods (including shift
turnover time).

4) Except during extended shutdown periods, the use of overtime should be considered pn an
individual basis and not for the entire staff on a shift.

Any deviation frol the above guidelines shall be authorized by the Plant Nanager, or higher levels I
of management, in accordance with established procedures and with documentation of the basis for
granting the deviation. Controls shall be included in the procedures such that individual
overtime shall be reviewed monthly by the Vice President — Huclear Generation or designee to
assure that excessive hours have not been assigned. Routine deviation from the above guidelines
is not authorized.

i. The General Supervisor Operations, Supervisor Operations, Station Shift Supervisor Nuclear
and Assistant Station Shift Supervisor Nuclear shall hold senior reactor operator licenses.

aaendment No. ~ +Id 120
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247





FIGURE OELETEO

Amendment Nos. Nf. R. N. >na 248





FIGURE DELETED

Amendment No. 93 , 108 249





Talkie 6.2-1

HINIMUH SHIFT CREW COHPOSITION(1) (6)

License

Senior Operator

Operator

Unlicensed (2)

Asst. Station Shift Supervisor
{Shi ft Techni ca 1 Adv i sor FMpct 1 on)
(Senior Operator License)('>

Notes:

Normal 0 eration

2

2

Shutdown Condition

1(5)

2(4)

1

1(4)

Operation(3) Reactor
/ PtPt s~t

(1) At any one time, more licensed or unlicensed operating people could be present for maintenance, repairs, refuel
outages, etc.

I

(2) Those operating personnel not holding an "Operator" or "Senior Operator" License.

(3) for operation longer than eight hours without process computer.

(4) Hot shutdown condition only. For cold shutdown and refueling conditions, only one senior operator and one
operator are required to be on shift.

(5) An additional senior reactor operator who has no other concurrent responsibilities shall supervise all core
alterations.

(6) The Shift Crew Composition may be one less than the minimum requirements of Table 6.2-1 for a period of time not
to exceed two hours in order to accommodate unexpected absence of on-duty shift crew members provided i~diate
action is taken to restore the Shift Crew Composition to within the minimum requirements of Table 6.2-1. This
provision does not permit any shift crew position to be unmanned upon shift change due to an oncoming shift
crewman being late or absent.

(7) The Assistant Station Shift Supervisor performs the Shift Technical Advisor function when the emergency plan is
activated during normal operations or hot shutdown and shall hold a senior reactor operator license. Normally,
the Assistant Station Shift Supervisor is a combined Assistant Station Shift Supervisor/Shift Technical Advisor:
ho~ever, there may be instances when a shift may be staffed by two Senior Reactor Operators plus a dedicated
Shift Technical Advisor.
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6.3 Faci1 i t Staff vali fications

6.3.1 Each member of the unit staff shall meet or exceed the minimum qualifications of ANSI N16."1-1971for comparable positions, except for the Hanager Radiation Protection who shall meet or exceed thequalifications of Regulatory Guide 1.8, September 1975 and the Shift Technical Advisor who shall
have a bachelor's degree in a physical science or engineering or a professional engineer license
issued by examination and shall have received specific training in plant design, and response and
analysis of the plant for transients and accidents.

6.4 ~Trninin

6.4.1 A retraining and replacement training program for the facility staff shall be maintained under the
direction of the Manager Training and shall meet or exceed the recommendations and requirements of
Section 5.5 of ANSI N18.1-1971 and Appendix "A" of 10CFR Part 55.

6.4.2 A training program for the Fire Brigade shall be maintained under the direction of the Hanager
Training and Supervisor-Fire Protection, Nuclear and shall meet or exceed the requirements of
Appendix R to lOCFR50.

6.5 Review and Audit

6.5, 1 Station 0 erations Review Committee (SORC)

Function

6.5. 1. 1 The Station Operations Review Committee shall function to advise the Plant Hanager, on
all matters related to nuclear safety.

n

C~om ostt)on

6.5.1.2 The SORC shall be composed of the:

Amendment No. 9@X555, 124
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Chairman:
Member:
Hember:
Member:
Hember:.
Member:
Hember:
Hember:
Hember:
Hember:

Plant Hanager
Hanager Operations
Hanager Haintenance
Hanager Technical Support
Hanager Chemistry
Hanager Radiation Protection
General Supervisor Instrument and Control Maintenance
General Supervisor System Engineering
General Supervisor Operations
Supervisor Reactor Engineering
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6.5.1.3 Alternate members shall be appointed. in writing by the SORC Chairman to serve on a
temporary basis; however, no more than two alternates shall participate in SORC
activities at any one time.

6.5.1.4 The SORC shall meet at least once per calendar month and as convened by the SORC

Chairman.

gggrgg

6.5.1.5 A quorum of the SORC shall consist of the Chairman or a designated alternate and five
members including alternates.

i 1 i

6.5.1.6 The SORC shall be responsible for:

a. Review of all REPORTABLE EVENTS.

b. Review of unit operations to detect potential safety hazards.

c. Performance of special reviews, investigations or analyses and reports thereon as
requested by the Plant Hanager or the Safety Review and Audit Board.

d. Investigation of violations of the Technical Specifications and shall prepare and
forward a report covering evaluation and recommendations to prevent recurrence to
the Vice President — Nuclear Generation and to the Safety Review and Audit Board.

Amendment No.Ph, g4 12O
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6.5.1.7 The SORC shall:

Rim~~r

6.5.2

a. Render determinations in writing with regard to whether or not each item considered
under 6.5.1.6 (a) through (d) above constitutes an unreviewed safety question.

b. Provide written notification within 24 hours to the Vice President - Nuclear
Generation and the Safety Review and Audit Board of disagreement between the SORC
and the Plant Hanager; however, the Plant Hanager shall have the responsibility for
resolution of such disagreements pursuant to 6.1.1 above.

6.5.1.8 The SORC shall maintain written minutes of each meeting and copies shall be provided to
the Vice President — Nuclear Generation and the Safety Review and Audit Board.

T ni

~Aiv~
6.5.2.1

6.5.2.2

Each procedure and program required by Specification 6.8 and other procedures which
affect nuclear safety, and changes thereto, shall be prepared by a qualified
individual/organization. Each such procedure, and changes thereto, shall be reviewed by
an individual/group other than the individual/group which prepared the procedure, or
changes thereto, but who may be from the same organization as the individual/group which
prepared the procedure, or changes thereto. Approval of procedures hand programs and
changes thereto and their safety evaluations, shall be controlled by administrative
procedures.

Proposed changes to the Technical Specifications shall be prepared by a qualified
individual/organization. The preparation of each proposed Technical Specifications
change shall be reviewed by an individual/group other than the individual/group which
prepared the proposed change, but who may be from the same organization as the
individual/group which prepared the proposed„change. Proposed changes to the Technical
Specifications shall be approved by the Plant Hanager.

Amendment No. + Pl If 120
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Activities (Cont'd).

6.5.2.3

6.5.2.4

6.5.2.5

6.5.2.6

Proposed modifications to unit structures,~,systems and components that affect.t nuclearsafety shall be designed by a qualified individual/organization. Each such modificationshall be reviewed by an individual/group other than the individual/group which designedthe modification, but who may be from the same organization as the individual/group which
designed the modification. Proposed modifications to structures, systems and components
and the safety evaluations shall be approved prior to implementation by the Plant
Hanager; or the Manager Technical Support as previously designated by the Plant Hanager.

Individuals responsible for reviews performed in accordance with Specifications 6.5.2 . 1,6.5.2.2 and 6.5.2.3 shall be members of the station supervisory staff, pleviously
designated by the Plant Hanager to perform such reviews. Each such review shall include
a determination of whether or not additional, cross-disciplinary, review is necessary.If deemed necessary such review shall be performed by the appropriate designated station
review personnel.

Proposed tests and experiments which affect station nuclear safety and are not addressed'n

the FSAR or Technical Specifications and their safety evaluations shall be reviewed by
the Plant Hanager, or the Manager Technical Support as previously designated by the Plant
Manager.

The Plant Hanager shall assure the performance of special reviews and investigations, and
the preparation and submittal of reports thereon, as requested by the Vice President—
Nuclear Generation.

6.5.2.7 The facility security program, and implementing procedures, shall be reviewed at least
every 12 months. Recommended changes shall be approved by the Plant Manager and
transmitted to the Vice President — Nuclear Generation and to the Chairman of the Safety
Review and Audit Board.

6.5.2.& The facility emergency plan, and implementing procedures shall be reviewed at least every
12 months. Recommended changes shall be approved by the Plant Hanager and transmitted to
the Vice President - Nuclear Generation and to the Chairman of the Safety Review and
Audit Board.

Amendment No. ~ PBf 120
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ctieities (Cont'd)

6.5.2.9

6.5.2. 10

6.5.2..11

6.5.2.12

The Plant Hanager shall assure the performance of a review by a qualified
individual/organization of changes to the Radiological Haste Treatment systems.

Review of any accidental, unplanned, or uncontrolled radioactive release including the
preparation of reports covering evaluation, recommendations and disposition of the
corrective action to prevent recurrence and the forwarding of these reports to the Vice
President - Nuclear Generation and to the Safety Review and Audit Board.

Review of changes to the Process Control Program and the Offsite Oose Calculation
Hanual. Approval of any changes shall be made by the Plant Hanager or his designee
before implementation of such changes.

Reports documenting each of the activities performed under Specifications 6.5.2.1 through
6.5.2.9 shall be maintained. Copies shall be provided to the Vice President-Nuclear
Generation and the Safety Review and Audit Board.

6.5.3 Safet Review and Audit Board (SRAB)

Function

6.5.3.1 The Safety Review and Audit Board shall function to provide independent review and audit
of designated activities in the areas of:

a. nuclear power plant operations
b. nuclear engineering
c. chemistry and radiochemisti y
d. metallurgy
e. instrumentation and control
f. radiological safety
g. mechanical and electrical engineering
h. 'uality assurance practices
i. (other appropriate fields associated with the unique characteristics of"the nuclear

power plant)

Amendment Nos. P5, ~ ~l i20
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: 6.5.3.2 The Safety Review and Audit Board shall be composed of the:

Chairman:
Member:
Member:
Member:
Hember:

Staff Engineer or Hanager or Vice President
Plant Manager or Designee
Staff Engineer — Nuclear
Staff Engineer — Mechanical or Electrical
Consultant (See 6.5.3.4)

Alternates

6.5.3.3 Alternate members shall be appointed in writing by the SRAB Chairman to serve on a
temporary basis; however, no more than two alternates shall participate in SRAB

activities at any one time.

Consultants

6.5.3.4 Consultants shall be utilized as determined by the SRAB Chairman to provide expert advice
to the SRAB.

Heetin Fre uenc

6.5.3.5 The SRAB shall meet at least once per six months.

UOl Ulll

6.5.3.6 The quorum of the SRAB necessary for the performance of the SRAB review and audit
functions of these Technical Specifications shall consist of the Chairman or the
Chairman's designated alternate and at least three SRAB members including alternates. No

more than a minority of the quorum shall have line responsibility for operation of the
faci 1 i ty.

Amendment No. $5 120
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6.5.3.7 The SRAB shall review

a. The safety evaluations for 1) changes to procedures, equipment or systems and 2).tests or experiments completed under the provision of Section 50.59, IO CFR, toverify that such actions did not constitute an unreviewed safety question.

b. Proposed changes to procedures, equipment or systems which involve an unreviewed
safety question as defined in Section 50.59, 10 CFR.

c. Proposed tests or experiments which involve an unreviewed safety question as defined
in Section 50.59, 10 CFR.

d. Proposed changes in Technical Specifications or operating license.

e. Violations of codes, regulations, orders, Technical Specifications, license
requirements, or of internal procedures or instructions having nuclear 'safety
significance.

f. Significant operating abnormalilies or deviations from normal and expected
performance of plant equipment that affect nuclear safety.

e

g. All REPORTABLE EVENTS.

h. Any indication of an unanticipated deticiency in some aspect of design or operation
of safety related structures, systems, or components.

i. Reports and meeting minutes of the SOB(i>

Amendment tto. p5, ld 120
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Audits

6.5.3.8 Audits of facility activities shall be performed under the cognizance of the SRAB. These
audits shall encompass:

The conformance of facility operation to all provisions contained within the Technical
Specifications and applicable license conditions at least once per year.

b. The performance, training and qualit'ications of the entire facility staff at least once
per year.

The results of actions taken to correct ileficiencies occurring in facility equipment,
structures, systems or method of operation that affect nuclear safety at least once per
six months.

d.

e.

f.

The performance of all activities required by the Quality Assurance Program to meet the
criteria of Appendix "B", 10CFR50, at least once per two years.

The Facility Emergency Plan and implementing procedures at least once~every 12 months.

The Facility Security Plan and implementing procedures at least once every 12 months.

9

h.

The Facility Fire Protection Program and implementing procedures at least once per two
years.

Any other area of facility operation considered appropriate by the SRAB or the Vice
President — Nuclear Generation.

k.

The radiological environmental monitoring program and the results thereof at least once
per 12 months.

The Offsite Dose Calculation Hanual and implementing procedures at least once per 24
months.

The Process Control Program and implementing procedures for processing and packaging of
radioactive wastes at least once per 24 months.

Amendment Nos . . . , 120
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6.5.3.9 The SRAB shall report to and advise the. Executive Vice President - Nuclear on those areas ofresponsibility specified in Section 6.5.3.7 and 6.5.3.8.

RP&2r~

6.5.3.10 Records of SRAB activities shall be prepared, approved and distributed as indicated below:

a.

b.

Minutes of each SRAB meeting shall be prepared, approved and forwarded to the Executive Vice
President - Nuclear within 30 days following each meeting.

I

Reports of reviews encompassed by Section 6.5.3.7 e,f,g> and h above, shall be prepared,
approved and forwarded to the Executive Vice President -'uclear within 14 days following
completion of the review.

c. Audit reports encompassed by Section 6.5.3.8 above, shall be forwarded to the Executive Vice
President — Nuclear within 90 days following completion of the review.

Amendment Nos. 56, W, ~, pl 1 120
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6. r 1

o.6.1 The following actions shall be taken for REPORTABLE EVENTS:

a. The Commission shall be notified and a report submitted pursuant to the requirements of
Sections 50.72 and 50.73 to 10CFR Part 50, and

b. Each REPORTABLE EVENT shall be reviewed by the SORC and the results of this review submitted
to the SRAB and the Vice President — Nuclear Generation.

6.7 oaf

6.7.1 The following actions shall be taken in the event a Safety Limit is violated:

a. The provisions of 10 CFR 50.36(c)(l)(i) shall be complied with immediately.

b. The NRC Operations Center shall be notified by telephone as soon as possible and in all cases
within 1 hour. The Vice President - Nuclear Generation and the SRAB shall be notified within
24 hours.

6-8

6 '.1

6.8.2

c. A Safety Limit Violation Report shall be prepared. The report shall be reviewed by the SORC.
This report shall describe (1) applicable circumstances preceding the violation, (2) effects
of the violation upon facility components, systems or structures, and (3) corrective action
taken to prevent recurrence.

d. The Safety Limit Violation Report shall be submitted to the Commission, within 30 days of the
violation, and to the SRAB, and the Vice President — Nuclear Generation within 14 days. t

r

I

Hritten procedures and administrative policies shall be established, tmplementesl and maintained
that meet or exceed the requirements and recoomendations of Sections 5.1 and 5.3 of ANSI N18.7-1972
and Appendix "A" of USAEC Regulatory Guide 1.33 except as provided in 6.8.2 and j6.8.'3 below.

Each procedure and administrative policy of 6.8.1 above, and changes thereto, shall be reviewed and
approved by the Plant Hanager or d'esignee prior to implementation and periodically as set..forth in
administrative procedures.

Amendment no. ~ )98 120
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6.8 Procedures (Continued)

6.8.3 Temporary changes to procedures of 6.8.1 above may be made provided:

a. The intent of the original procedure is not altered.

b. The change is approved by two members of the plant management staff, at least one of whom
holds a Senior Reactor Operator's License on the unit affected.

c. The change is documented, reviewed and approved by the Plant Hanager or designee within 14
days of implementation.

6.9 Re ortin Re uirements

In addition to the applicable reporting requirements of Title 10, Code of Federal Regulations, the following
identified reports shall be submitted in accordance with 10 CFR 50.4.

6.9.1 Routine Re~orts

~Startu Report. A summary report of plant startup and power escalation testing .ball be

submitted following (1) receipt of an operating license, (2) amendment to the 1'icense

involving a planned increase power level, (3) installation of fuel that has a different design
or has been manufactured by a different fuel supplier, and (4) modifications'that may have
significantly altered the nuclear, thermal, or hydraulic performance of the plant. The report
shall address each of the tests identified in the FSAR and shall in general include a

description of the measured values of the operating conditions or characteristics obtained
during the test program and a comparison of these values with design predictions and

specifications. Any corrective actions that were required to obtain satisfactory operation
shall also be described. Any additional specific details required in license conditions based

on other commitments shall be included in this report.

Amendment No. P6. Pl if i2p
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6.9.1 R~ill i CC 'l
Startup reports shall be submitted within (1) 90 days following completion of the startup test
program, (2) 90 days following resumption or commencement of commercial power operation, or
(3) 9 months following initial criticality, whichever is earliest. If the Startup Report does
not cover all three events (i.e., initial criticality, completion of startup test program, and
resumption or commencement of commercial power operati n), supplementary reports shall be
submitted at least every three months until all three 'ents have been completed.

b. Annual Occu ational Ex osure Re ort. A tabulation shall be submitted on an annual basis which
includes the number of station, utility and other personnel (including contractors) receiving
exposures greater than 100 mrem/yr and their associated man rem exposure according to work and
job functions, 1/ e.g., reactor operations and surveillance, inservice inspection,. routine
maintenance, special maintenance (describe maintenance), waste processing, and refueling. The
dose assignment to various duty functions may be estimates based on pocket dosimeter, TLO, or
film badge measurements. Small exposures totaling less than 20K of the individual total dose
need not be accounted for. In the aggregate, at least 80K of the total whole body dose
received from external sources shall be assigned to specific major work functions.

c. Honthl 0 eratin Re ort. Routine reports of operating statistics and shutdown'xperience
including documentation of challenges to the safety relief valves or safety'valves, shall be
submitted on a monthly basis, which will include a narrative of operating experi'ence, in
accordance with 10 CFR 50.4, no later than the 15th of each month following'the calendar month
covered by the report.

1/ This tabulation supplements the requirements of 20.407 of 10 CFR Part 20.

d
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6.9.1

Annual Radiolo ical Environmental 0 eratin Re ort*.

Routine Radiological Environmental Operating Reports covering the operation of the unit during
the previous calendar year shall be submitted prior to Hay 1 of each year. The initial report
shall be submitted prior to Hay 1, 1985.

The Annual Radiological Environmental Operating Reports shall include summaries,
interpretations, and an analysis of trends of the results of the radiological environmental
surveillance activities for the report period, including a comparison with operational
controls as appropriate, and with environmental surveillance reports from the previous 5
years, and an assessment of the observed impacts of the plant operation on the environment.
The reports shall also include the results of land use censuses required by Specification
3.6.22.

The Annual Radiological Environmental Operating Reports shhll" include the results of analysis
of all radiological environmental samples and of all env)ronmental radiation measurements
taken during the period pursuant to the locations specified in the Table and Figures in the
Offs fte Dose Calculat)on Hanual, .as well as summarized and tabulated results of these analyses
and measurements in the format of the table in the Radiological Assessment Branch Technical
Position, Revision 1, November 1979. In the event that some individual results are not
available for inclusion with the report, the report shall be submitted noting and explaining
the reasons for the missing results. Tlute missing data shall be submitted as soon as possible
in a supplementary report.

The reports shall also include the following: a sumoary description of the radiological
environmental monitoring program; at least two legible maps** covering all sampling locations
keyed to a table giving distances and directions from the centerline of one reactor; the
results of 1)censee participation in the Interlaboratory Comparison Program, required by
Specification 3.6.21; discussion of all deviations from the sampling schedule of Table
3.6.20-1; and discussion of all analyses in which the LLD required in Table 4.6.20-1 was not
achievable.

1

* A s)ngle submittal may be made for a multiple unit station. I*'ne map shall cover stations near the site boundary; a second shall include the more
distant stations.
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i.9.1 R~tt R t ( t'll
e. Semi-annual Radioactive Effluent Release Re ort '*

Routine Rad)oactive Effluent Release Reports covering the operation of the unit during the
previous 6 months of operation shall be submitted within 60 days after January 1 and July 1 of
each year. The period of the first report shall begin on January 1, 1985.

The Radioactive Effluent Release Reports shall include a summary of the quantities of radioactive
liquid and gaseous effluents and solid waste released from the unit as outl)ned in Regulatory
Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in Solid Hastes and Releases of
Radioactive materials in Liquid and Gaseous Effluents from Light-Hater-Cooled Nuclear Power
Plants," Revision 1, June 1974, with data summarized on a quarterly basis following the format of
Appendix B thereof.

The Radioact)ve Effluent Release Report to be submitted within 60 days after January 1 of each
year shall include an annual summary of hourly meteorological data collected over the previous
year. This annual summary may be either in the form of an hour-by-hour listing on magnetic tape
of wind speed, wind direction, atmospheric stability, and precipitation (if measured), or in the
form of ]oint frequency distributions of wind speed, wind direction, and atmospheric

stability.'h)s

same report shall include an assessment of the radiation doses from radioactive liquid and
gaseous effluents to members of thepublic due to their activities inside the site boundary (Figure
5.1-1) during the report period. All assumptions used in making these assessments, i.e., specific
activity, exposure time and location, shall be included in these reports. The assessment of
radiation doses shall be performed in accordance with the methodology and parameters in the
Offsite Dose Calcu)at)on Manual.

The Radioactive Effluent Release Report to be submitted 60 days after January 1 of each year shall
also include an assessment of radiation doses to the likely most exposed member of the public from
reactor releases and other nearby uranium fuel cycle sources, including doses from primary
effluent pathways and direct radiat)on, for the previous ca1endar year to show conformance with 40
CFR Part 190, Environmental Radiation Protection Standards for Nuclear Po~er Operation.
Acceptable methods for calculating the dose contribution from liquid and gaseous effluents are
given in the Offsite Dose Calculation Manual.

In lieu of submission with the Semi-annual Radioactive Effluent Release Report, the licensee
has the option of retaining th)s summary of required meteorological data on site in a file
that shall be provided to the NRC upon request.

'* A single submittal may be made for a multiple unit site. The submittal should combine those
sections that are common to all units at the site; however, for units with separate radwaste
systems, the submittal shal1 specify the releases of radioactive materia) from each unit.

263
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6.9.1

The Radioactive Effluent Release Reports shall include the following information for each class of
solid waste (as defined by 10 CFR Part 61) shipped offsite during the report period:

a. Container volume,

b. Total curie quantity (specify whether determined by measurement or estimate),

c. Principal radionuclides (specify whether determined by measurement or estimate),

d. Source of waste and processing employed (e.g., dewatered spent resin, compacted dry
waste, evaporator bottoms),

e. Type of container (e.g., LSA, Type A, Type B, Large iIuantity), and,

f. Solidifcation agent or absorbent (e.g., cement)

The Radioactive Effluent Release Reports shall include any changes made during the reporting period
to the Process Control Program (PCP) and to the Offsite Dose Calculation Hanual (ODCH), as, well as
a listing of new locations for dose calculations and/or environmental monitoring identified by the
land use census pursuant to Specification 3.6.20.

Changes to the Process Control Program (PCP) shall be reported to the Coenission in the Semiannual
Radioactive Effluent Release Report for the period in which the change(s) was made. This submittal
shall contain:

a. Sufficiently detailed information to totally support the rationale for the change Without
benefit of additional or supplemental information;

b. A determination that the change did not reduce the overall conformance of the solidified
waste product to existing criteria for solid wastes: and

c. Documentation of the fact that the change has been reviewed and found acceptable.
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Changes to the Offsite Dose Calculation Manual (ODCH): Shall be reported to the Commission in the
Semiannual Radioactive Effluent Release Report for the period in which the change(s) was made
effective. Thi s submi t ta1 sha1 1 contain:

a. Sufficiently detailed information to totally support the rationale for the change without
benefit of additional or supplemental information. Information submitted should consist
of a package of those pages of the Offsite Dose Calculation Manual to be changed,
together with appropriate analyses or evaluations justifying the change(s);

b. A determination that the change will not reduce the accuracy or reliability of dose
calculations or setpoint determinations; and

c. Documentation of the fact that the change has been reviewed and found acceptable.e

f. CORE OPERATING LIMITS REPORT

Core operating limits shall be established prior to each reload cycle, or prior to any
remaining portion of a reload cycle for the following:

1) The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLKGR) for Specification 3.1.7.a
and F 1.7.e.

.2

Amendment nn. ~ tne

2) The Kf core flow adjustment factor for Specification 3.1.7.c.

3) The HINIHUH CRITICAL POHER RATIO (HCPR) for Specification 3. 1.7.c and.3. 1.7.'e.

and shall be documented in the CORE OPERATING LIMITS REPORTS

The analytical methods used to determine the core operating limits shall be those
previously reviewed and approved by the NRC, specifically those described in the,
following documents.

1) NEDE-24011-P-A "GENERAL ELECTRIC STANDARD APPLICATION FOR REACTOR FUEL" (Latest
approved revision).

2) NEDE-30966-P-A "SAFER MODEL FOR EVALUATION OF LOSS-OF-COOLANT ACCIDENTS FOR JET PUMP
AND NON-JET PUMP PLANTS" (Latest Approved Revisions)

Vol I "SAFER LONG TERH INVENTORY MODEL FOR BHR 1.OSS-OF-COOLANT ACCIDENT ANALYSIS"

Vol II "SAFER APPLICATION HETHODOLOGY FOR NON-JET PUMP PLANTS"
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.4

8
3) NEDO-20556-P-A "GENERAL ELECTRIC COMPANY ANALYTICALMODEL FOR LOSS-OF-COOLANT

ACCIDENT ANALYSIS IN ACCORDANCE WITH 10CFR50 APPENDIX K". (Latest approved revision)

The core operating limits shall be determined such that all applicable limits (e.g., fuel
thermal-mechanical limits, core thermal-hydraulic limits, ECCS limits, nuclear limits
such as shutdown margin, transient analysis limits, and accident analysis limits) of the
safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supplements 'shall
be provided, upon issuance for each reload cycle, to the NRC Document Control. Desk with
copies to the Regional Administrator and Resident Inspector.

6.9.2 Fire Protection Program Reports Q ll
N Rccor;p&cf-.w >rH . ~r r 1lga '-

a. Submit a special report as follows:
gf'+ jJdill APw H Cr&l < 8++ 71>>I~~

Notify the4fi~~ of the appropriate Regional Office by telephone within 24 hours.
Confirm by telegraph, mailgram or facsimile transmission no later than the first working
day following the event, and
Follow-up in writing within 14 days after the event outlining the action taken, the cause
of the inoperability and the plans and schedule for restoring the system to an operable
status.

~ cc onpR~c c i

b. Submit a special report within 30 days
following the event outlining the plans and procedures to be used to restore the inoperable
equipment to an operable status.

Amendment No. 109, 265a
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Bii'.9.3

Special Reports

Special reports shall be submitted in accordance with 10 CFR 50:4 Regional Office within the time
period specified for each report. These reports shall be submitted covering the activities
identified below pursuant to the requirements of the applicable reference specification:

Reactor Vessel Material Surveillance Specimen Examination, Specification 4.2.2(b) (12 months)

b ~

C.

d.

e.

g.

h.

k.

l.
m.

Safety Class 1 Inservice Inspection, Specification (See Table 4.2.6(a)) (Three months)

Safety Class 2 Inservice Inspections, Specification (See Table 4.2.6(b)) (Three months)

Safety Class 3 Inservice Inspections; Specification (See Table 4.2.6(c)) (Three months)
I

Primary Containment Leakage Testing, Specification 3.3.3 (Three months)

Secondary Containment Leakage Testing, Specification 3.4.1 (Three months)

Sealed Source Leakage In Excess Of Limits, Specification 3.6.5.2 (Three months)

Calculate Dose from Liquid Effluent in Excess of Limits, Specification 3.6.15.a(2)(b) (30 days
from the end of the affected calendar quarter).

Calculate Air Dose from Noble Gases Effluent in Excess of Limits, Specification 3.6.15.b(2)(b)
(30 days from the end of the affected calendar quarter).

Calculate Dose from I-131, H-3 and Radioactive Particulates wi th half lives greater than eight
days in Excess of Limits, Specification 3.6.15.b(3)(b) (30 days from the end of the affected
calendar quarter).

Calculated Doses from Uranium Fuel Cycle Source in Excess of Limits, Specification 3.6.15.d (30
days from the end of the affected calendar year).

Inoperable Gaseous Radwaste Treatment System, Specification 3.6.16.b (30 days from the event).

Environmental Radiolo ical Re orts.'ith the level of radioactivity (as the result of plant
effluents) in an environmental sampling medium exceeding the reporting level of. Table 6.9.3-1,
when averaged over any calendar quarter, in lieu of a Licensee Event Report; prepare and submit
to the Commission within thirty (30) days from the end of the calendar quarter a special report
identifying the cause(s) for exceeding the limits, and define the corrective action to be taken.

Amendment No. ~ 108
AIBA
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TABLE 6.9.3-1
REPORTING LEVEL FOR RADIOACTIVITYCONCENTRATIONS IN ENVIRONHENTAL SAHPLES

REPORTING LEVELS

~Anal sis

Hn-54

Fe-59

Co-58

Co-60

Zn-65

Zr-95, Nb-95

I-131

Cs-134

Cs-137

Ba/La-140

Water
~(Ci/1)

20,000 *

1,000

400

1,000

300

2 Al

30

50

Airborne Particulate
or Gases ( Ci/m3)

0.9

10.0

20. 0

Fish
( Ci/k wet)

30,000

10,000

30,000

10,000

20,000

1,000

2,000

Hi lk
~(Ci/1)

60

70

300

Food Products
( Ci/k wet)

1,000

2,000

* For drinking water samples. This is a 40 CFR 141 value. If no drinking water pathway exists, a value of
30,000 pCi/liter may be used.

'* If no drinking water pathway exists, a value of 20 pCi/liter may be used.
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6. 10 lier <ird Rote» L I o»

6. IO.I ihe followl»g rec<iids sliall be retaliieil for aL least

a. Aecorils a<id l<igs of facility ulieratlo» coverl»g

five years:

tl<ne liiterval at i!acii p<iwer I<!vel;

C.

Recnr<ls a»d liigs of prl»clpal uiai»Lena»ce activities, inspections, .pre air aiiil relilac<.«ie»L of
principal lt«ms of equipuient related to nuclear safety.

RCI OR rnatch EVI:.ur RE>Oil TS.

d. Records of snivel llance activities, l»spections
Spec I f lca L loii '.

anil cal lliratlons req«lreil liy these lerliniral

6.I0.2

e. Records of reictor tests a»d exlierlme»ts.

f. Records of cliiriges niade to Operatiiig I'rncedures.

g. Aecor<ls of ra<lioactlve shll)ments.

I A<cords of soiled source leak tesLs aiid results.ecor

I Aecoriis of ai»iiial physical lnveiilory of all soiirce iiiaterlal of reriird.

The following rec<ii<ls shall be retaineil for Lhe duration oof Llie Facl I ILy Olieratliiq i.lreiis»:

a. Record a»il <Ir wing changes ref lecLlng facility design modlflcatio»s ma<le to systems a<id

eq» lpmeiit des<:i ibed ln Llie F l»a I Safety h»alys Is Report.

b. Recor<ls of n<.w an rra< a eid I II L I fuel Inve»tory fuel tra»sfers and asse«ilily huniup hist<iri<.s.

c. Records of fan I I I ty radlat lo» aiid contauii«at lon surveys.

<I. Recnr<ls nf i a<llatlon exposure iir af II iidlviduals eiiteri»g radial.lo» co<itrol arras.

Amendment No. $5, 66 268





d.t0 Record Retention (Conttneedj

e. Records of gaseous and liquid radioactive material released to the environs.

f. Records of transient or operational cycles for those facility components designed for a limited
number of transients or cycles.

g. Records of training and qualification for current members of the plant staff.

h. Records of in-service inspections performed pursuant to these Technical Specifications.
'.

Records of ()uality Assurance activities required by the ()A Hanual.

j. Records of reviews performed for changes made to procedures or equipment or revie~s of t'ests and

experiments pursuant to 10 CFR 50.59.

k. Records of meetings of the SORC and the SRAO.

1. Records of analyses required hy the radiological environmental monitoring program that would
permit evaluation of the accuracy of the analysis at a later date. This should include
procedures effective at specified times and guality Assurance records showing that these
procedures were followed.

6.11 Radiation Protect ~ion Pro ram

Procedures for personnel radiation protection shall be prepared consistent with the requirements of 10 CFR

Part 20 and shall be approved, maintained and adhered to for all operations involving personnel radiation
exposure.

6.12 Hi h Radiation Area

6. 12. 1 ln lieu of the "control device" or "alarm signal" required by Paragraph 20.203(c)(2) of 10CFR20,
each high radiation area normally accessible* by personnel in which the intensity of radiation is
greater than 100 mrem/hr** but less than 1000 mrem/br~* shall be barricaded and conspicuously
posted as a high radiation area and entrance thereto shall be controlled by requiring issuance of a

Radiation Work Permit in accordance with site approved procedures. Any individual or group of
individuals permitted to enter such areas shall be provided with or accompanied by oneor more of
the fol lowing:
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6.12 Hi h Radiation Area (Continued)

b.

C.

A radiation monitoring device which continuously indicates the radiation dose rate in the area.

A radiation monitoring device which continuously integrates the radiation dose rate in the
area and alarms when a preset integrated dose is received. Entry into such areas with this
monitoring device may be made after the dose rates in the area have been established and
personnel have been made knowledgeable of them.

]I',
An individual qualified in radiation protection, with a radiation dose rate monitoring device,
who is responsible for providing positive control over the activities within the area and
shall perform periodic radiation surveillance at the frequency specified by the Manager
Radiation Protection or designate in the Radiation Hork Permit.

6.12.2 In addition to the requirements of 6.12.1 areas accessible to personnel with radiation levels such
that a major portion of the body could receive in one hour a dose greater than 1000 mrem'* shall be
provided with locked doors*** to prevent unauthorized entry, and the hard keys or access provided
by magnetic keycard shall be maintained under the administrative control of the Station Shift
Supervisor or designate on duty and/or the Manager Radiation Protection or designate. Doors shall
remain locked except during periods of access by personnel under an approved RHP which shall
specify in accordance with site approved procedures accordingly, the dose rate levels in the
immediate work area and the maximum allowable stay time for individuals in that area. In lieu of
the stay time specification of the RHP, continuous surveillance, direct or remote, such as use of
closed circuit TV cameras, may be made by personnel qualified in radiation protection procedures to
provide positive exposure control over the activities within the area. For individual areas
accessible to personnel with radiation levels such that a major portion- of the body could receive
in one hour a dose in excess of 1000 mrem** that are located within large areas, such as the
drywell, where no enclosure exists for purposes of locking, and no enclosure can be reasonably
constructed around the individual areas, then that area shall be roped off, conspicuously posted
and a flashing light shall be activated as a warning device.

'y accessible passage and permanently fixed ladders'" measurement made at 18" from source of radioactivity'*'he requirement for locked doors to prevent unauthorized entry does not apply to areas which may temporarily
exceed 1000 mrem/hr during the hydrogen water chemistry tests to be conducted during approximately a six-week
period following startup from the spring 1986 refueling outage.

Amendment No. QXgXNXX)lXQ, 124
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6.I3 I'Ire Protection Insi)ectlorr

6.I3.I An irrrleperrrlerrt fir» I)lotectlorl allrl loss l)love»tin» Illslrectloll arlrl arlrlll. sllall I)f! Ilr!Ifoc'N»I lllllllally
utlllcirrg eitlrer ilrralifIed off-site lice»see perso»nel or a» o«tslrle fire pvotectlrrrc f ic~rr.

6.I3.2 An inspection and,rrrrllt hy an outsirle q«allf led fire consulta»t shall lre per'forrrrr.rl at Irctervals n»
greater tlran 3 year s.

6. Irl Systems InterLrrlt

Procerl»re slrall he estahiislr»rI, i»rplemerrterl arrd malntalrrerl to meet or exceerl tire r'eqrriremerrts anrl
ver:oncrrerrrlatio»s of Section 2.I.6.a of NUIIEG 0!il0.

6. I5 lodlrre Hon ltor~lrrr

I'vocerlures slrall be estahlislred, lmpleme»ted a«rl mal»talnerl to meet or exceerl tire vequire»re»ts a»il
reconr»enrlations of Section 2.I.Q.c of IIUIIEG 0570.

Amendment Ho. 66 271



I

'I

I

k


