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1.0 DEFINITIONS

Freguently used terms are defined sc that a uniform interpretation of
the specifications may be achieved.

Auxiliaryv Building Special Ventilation Zone integrity

Auxiliary Building Special Ventilation Zone Integrity exists when:

1. Single doors in the Auxiliary Building Special Ventilation Zone
are locked closed, and

2. At least one door in each Auxiliary Building Special Ventilation
Zone air lock type passage if closed, and

3. The valves and actuation circuits that isolate the Auxiliary
Building Normal Ventilation System following an accident are
operable.

Channel Check

Channel check is a qualitative determination of acceptable operability
by observation of channel behavior during operation. This determination
shall include comparison of the channel with other independent channels
measuring the same variable.

Channel Functional Test

A channel functional test consists of injecting a simulated signal into
the channel as close to the primary sensor as practicable to verify
that it is operable, including alarm and/or trip initiating action.

Channel Calibration

Channel calibration consists of the 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 include
the channel functional test.

Channel Response Test

A channel response test consists of injecting a simulated signal into
rhe chanrel as near the sensor as practicable to measure the time for
electronics and relay actions, incliding the output scram relay.
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Containment Integrity

Containment Integrity exists when:

1. Non-automatic containment isolation valves are either locked closed
or they are under direct administrative control and are capable of
being closed within one minute following an accident.

2. Blind flanges required by Tahble TS.4.4+] are installed.

3. The equipment hatch is closed and sealed.

4, Automatic containment isolation valves are operable.

5, At least one door in each personnel air lock is closed,

Cold Shutdown

A reactor is in the cold shutdown condition when the reactor is suberiti-
cal by at least 12 k/k and the reactor coolant average temperature 1s
less than 200°F.

Core Alteration

Core alteration is the movement or manipulation of any component within
the reactor pressure vessel with the vessel head removed and fuel in
the vessel, which may affect core reactivity. Suspension of core
alteration shall not preclude completion of movement of a component to
a safe conservative position.

—— e — et
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Degree Of Instrumemtaticn Redundancy

Degree of instrumentation redundancy is defined as the difference
berween the number of operable chanrels and ~he minimum number of
chaunels which when tripped will cauee an automatic shurdown.

Dose Equivalent 1-13]

DOSE EQUIVALENT I-i3l is that concentration of I-i3l (uCi/gram)
which alone would produce the same thyroid dose as the quantity
and isotopic mixture of I-13i, I-132, 1-133, I-134, and I-135
actually present, The thvroid dose conversion factors used for
this calculation shall be those listed in Table III of TID-14844,
"calculation of Distance Factors for Power and Tes. Reactor Sites”.

E—Avotaﬁi Disintegration Energy

f shall he the average (weighted in proportion to the concentra-
tion of each radionuclide in the reactor coolant at the time of
sanpling) of the sum of the average bets and gamma energies per
disintegration (in MeV) for isofopés, other than jodines, with
half lives greater than 15 minutes, meking up at least 95I of
the total non-iedine activity in the coolant,

Fire Suppression Water System

The fire suppression water system consists of: Water sources;
pumps; and distributien piping with assoclated sectiopalizing
isolation valves. Such valves include vard hydrant valves, and the
first valve ahead of the water flow alarm device on each sprinkler,
hose standpipe, or spray system riser.

Gaseous Radwaste Treatment System

The Gaseous Radwaste Treatment Jvstem i{s the system designed and

installed to reduce radicactive gaseous 2ffluents by collecting primary
coolant system offgases from the primary svster and providing for delay
or holdup for the purpose of reducing the totdl radiozctivity prier to

release to the environment.
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Hot Shutdown
A reactor is in the het shutdown condition when the reactor is subcritical
by an amount greater than or equal to the margin as specified in Figure

TS.3.10-1 and the reactor coolant average temperature is 547°F or greater.

Limiting Safety System Settings

Limiting safety system settings are settings on protective instrumentation
that initiate automatic protective action at a level such that safety limits
will not be exceeded.

Limiting Condition(s) For Operation

Limiting conditions for operation are those restrictions on unit operation
listed in Section 3 that must be met in order to assure safe operation of
the unit.

Members of the General Public

Means all persons who are not occupationally associated with the plant.
This category does not include employees of the utility, its contractors,
or its vendors. Also excluded from this category are persons who enter the
site to service equipment or to make deliveries. This category does
include persons who use portions of the site for recreational occupational,
or other purposes not associated with the plant.

Minimum Pressurization Temperature (MPT)

Reactor coolant system temperature below which reactor coolant system pressure
is limited by Figures TS.3.1-! and TS.3.1-2, Reactor Coolant System Heatup and
Cooldown Limitations.

Offsite Dose Calculation Manual (ODCM)

The ODCM is the manual containing the methodology and parameters to be used
in the calculation of offsite doses due to radiocactive liquid and gaseous
effluents, in the calculation of liquid and gaseous effluent monitoring
instrumentation alarm and/or trip setpoints, and in the conduct of environ-
mental radiological environmental monitoring.
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Operable - Operability

A system, subsystem, train, component or device shall be Operable or have
Operability whe. 1{t is capable of performing its specified function(s).
Implicit in this definition shall be the assumption that all necessary
attendant instrumentation, controls, normal and emergency electrical
power sources, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, subsystem, train, component
or device to perform its function(s) are also capable of performing

their related support function(s).

When 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 bhe considered
operable for the purpose of satisfying the requirements of its applicable
Limiting Condition for Cperation, 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 paragraph.

The operability of a system or component shall be considered to be estab-
lished when: (1) it satisfies the Limiting Conditions for Operation in
Specification 3.0, (2) it has been tested periodically in accordance with
Specification 4.0 and has met its performance requirements, and (3) its
condition is consistent with the two paragraphs above.

Phvsics Tests

Physics tests are those tests that me-sure fundamental character-
istics of the core and related instrumentation. Physics tests are
conducted such that the core power is sufficiently reduced to allow
for the perturbation due to the test and therefore avoid exceeding
power distribution limits in Specification 3.10.B.

Low power physics tests are run at reactor powers less than 5% of
rated power.

Power Operation

Power operation of a unit is any operating condition that results when the
reactor of that unit is critical, and the neutron flux power range instru-
mentation indicates greater than 27 of rated power.
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Process Control Program (PCP)

The PCP is the manual containing the current formula, sampling, analysis,
test and determinations to be made to ensure that the processing and pack-
aging of solid radioactive wastes based on demonstrated processing of actual
or simulated wet solid wastes will be accomplished in such a way as to assure
compliance with 10CFR20, 10CFR71, and Federal and State regulations and

other requirements governing the disposal of radiocactive wastes.

Protection Instrumentation and Logic

I Protection System

The protection system consists of both the reactor trip system and che
engineered safety feature system. Tne protection system encompasses
all electrical and mechanical devices and circuitry (from sensors
through the actuating deviies) which are required to operate in order
to produce the required protective function. Tests of protection
systems will be considered acceptable when overlapped if run in parts.

. 48 Protection System Channel

A protection system channel is an arrangement of components
and modules as required to generate a single protective action
signal when required by a unit condition. The channel loses
its identity where single action signals are combined.

3 Logic Channel

A logic channel is a group of relay contact matrices which
operate in response to aralog channel signals to generate a
protective action signal.

Purging

Purging is the controlled process of discharging air or gas from a con-
finement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that veplacement air or

gas is required.

Quadrant Power Tilt

Quadrant power tilt is the ratio of the maximum quadrant powe.
indicated by an upper excore detector to the average reactor power
indicated by the upper excore detectors or the ratio of the maximum
quadrant power indicated by a lower excore detector to the average
reactor power indicated by the lower excore detectors, whichever is
greater. Power is proportional to excore detector current times
its calibration factor. Percentage quadrant power tilt is 100
times the amount the quadrant power tilt ratio exceeds one.
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Rated Thermal Power

Rated thermal power of a unit is the total reacter core heat transfer rate
to the reactor coolant of 1650 megawatts thermal (MWt) from the reactor core
of that unit.

Refueling

The plant is inr refueling when there is fuel in the reactor vessel and the
vessel head closure bolts are less than fully tensioned or the head is
removed. When in refueling, K shall be less than or equal to 0.95 and
the reactor coolant average tem etatute shall be less than or equal to
140°F.

Reportable Event

A Reportable Event shall be any plant occurrence or event which
must be reported, per 10 CFR 50.73, requiring written reports to
the Commission.

Safety Limits

Safety limits are the quantitative restrictions placed upon reactor opera-
tions in order tc assure the integrity of the fuel cladding and primary
system. If any safety limit is exceeded, the associated unit shall be shut
down until the NRC authorizes resumption of operation.

Shield Building Integrity

Shield Building Integrity exists when:

¢ Each door in each access opening is closed except when the access
opening is being used for normal transit entry and exit, then at least
one door shall be closed, and

2 The shield building equipment opening is closed.

Site Boundary

The Site Boundary is a border within which the land is owned, leased, or

otherwise controlled by the licensee. The site boundary for liquid releases

of radioactive material is defined in Figure 3.9-1. The site boundary for
gaseous releases of radioactive material is defined in Figure 3.9-2.
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Solidification

Solidification is the conversion of wet radioactive wastes into a form
that meets shipping and burial ground requirements.

Source Chggg

A source check is the qualitative assessment of channel response when
the channel sensor is exposed to a radioactive source.

Startup Operation

The process of heating up a reactor above 200°F, making it critical,
and bringing it up to power operation.

Thermal Power

Thermal power is the total reactor core heat transfer rate to the
reactor coolant.

Unrestricted Areas

Means any area at or beyond the site boundary to which access is not
controlled bv the licensee 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 industrial, commercial,
institutional and/or recreational purposes.

Ventilation Exhaust Treatment System

A Ventilation Exhaust Treatment Svstem 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 svstem is not considered to
have any effect on noble gas effluents). Eugineered safety feature
atmospheric cleanup systems are not considered to be Ventilation
Exhaust Treatment System Components.

Venting

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.
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Applicability

Applies to trip settings for instruments monitoring reactor power and
reactor coolant pressure, temperature, flow, and pressurizer level.

Objcctive

To provide for automatic protective action in the event that the
principal process variables approach a SAFETY LIMIT.

Specification

A. Protective instrumentation settings for reactor trip shall be as
follows:

1. Startup protection

a. High flux, intermediate range (high set point) -
current equivalent to <407 of RATED THERMAL POWER.

b. High flux, power range (low set point) -
<257 of RATED THERMAL POWER.

c. High flux, sourcg range -
neutron flux <10  counts/second.

2. Core protection

a. High flux, power range (high set point) -
<108 of RATED THERMAL POWER.

b. High pressurizer pressure - <2385 psig.
¢. Low pressurizer pressure - >1815 psig.

d. Overtemperature AT

A A - ﬁ_t_s_ - pn A
“Tci“To [xl - K, (T-17) (Ht;s) + K3(P PY) - £ (AD)]
where
AT = Jndicated AT at RATED THERMAL POWER
o °
p o = Average temperature, F
x = 567.3°F
P = Pressurizer pressure, psig
P = psig 2235
Kl < l.11
Kz = (.0090
K3 = 0.000566
t) = 30 sec
t2 = 4 sec
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Specification continued

and f (AI) is a function of the indicated difference between
top and bottom detectors of the power-range nuclear ion
chamber, with gains to be selected based on measured instru-
ment response during plant startup tests, such that were qt

and qb are the percent power in the top and bottom halves of
the core, respectively, and qt + gb is total core power in per-
cent of rated power:

1. for q, - q, within -12% and -9%, f (2I) = 0, and
t b

2. for each percent that the magnitude of q_ - exceeds
+92 the AT trip set point shall be autoaSticaYly reduced
by an equivalent of 2.5 percent of RATED THERMAL POWLR.

3. for each percent that the magnitude of q_ - exceeds
-12%, the AT trip set point shall be autSnatigally reduced
by an equivalent of 1.5 percent of RATED THERMAL POWER.

Overpower 4T
K.t ,8T 4
bt < 8T, [“a - 55T Lk T - 8 (,x)]

1+ 748
where
AT = Indicated AT at RATED THERMAL POWER
T ® = Average temperature, °F
' = 567.3°F
K‘. < 1.10
KS = 0.0275 for increasing T; 0 for decreasing T
K6 = 0.002 for T>T*, O for T<T"
T = ]0, sec
f?;l) = as defined in d. above

Low reactor coolant flow per loop - >90% of normal
indicated loop flow as measured at loop elbow tap.
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Specification continued

g. Open reactor coolant pump motor breaker.

1. Reactor coolant pump bus undervoltage ~-
>75% of normal voltage.

2. Reactor coolant pump bus underfrequency -
>58.2HZ

h. Power range neutron flux rate.

1. Positive rate - <157 of RATED THERMAL POWER with a time
constant >2 seconds

2. Negative rate - <71 of RATED THERMAL POWER with a time
constant >2 seconds

Other reactor trips

a. High pressurizer water level - <30% of narrow
range instrument span.

b. Low-low steam generator water level - >57 of
narrow range instrument span.

c¢. Low steam generator water level - >15% of narrow
range instrument in coincgdence with steam/feedwater
mismatch flow - <1.0 X 10" 1bs/hr.

d. Turbine Generator trip
1. Turbine stop valve indicators - closed

2. Low auto stop oil pressure - >45 psig

e. Safety injection - See Specification 3.5

B. Protective instrumentation settings for reactor trip interlocks
shall be as follows:

1.

"At power" reactor trips that are blocked at low power
(low pressurizer pressure, high pressurizer level, and
loss of flow for one or two loops) shall be unblocked whenever:
a. Power range neutron flux is >12%7 of RATED THERMAL POWER or,

b. Turbine load is >10Z of full load turbine impulse pressure.
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Specification continued

2. Low power block of single loop loss of flcw is permitted whenever
power range neutron flux is 5102 of RATED THERMAL POWER.

3. Power range high flux low setpoint trip and intermediate range
high flux trip shall be unblocked whenever power range neutron
flux is <9% of RATED THERMAL POWER.

4., Source range high flux trip shall_?b unblocked whenever inter-
mediate range neutron flux is <10 amperes.

5. Reactor trip on turbine trip shall be unblocked whenever power
range neutron flux is 2507 of RATED THERMAL POWER.

C. Control Rod Withdrawal Stops
1. Block automatic rod withdrawal:

a. Turbine load <15% of full load turbine impulse pressure.



TS.3.0=1
REV

3. LIMITING CONDITIONS FOR OPERATION

3.C Applicability

A.

Compliance with the LIMITING CONDITIONS FOR OPERATION contained in
the following Technical Specifications is required during the
conditions specified. Upon failure to meet the LIMITING CONDITIONS
FOR OPERATION, the associated action requirements shall be met.

Noncompliance with a specification shall exist when the require-
ments of the LIMITING CONDITION FOR OPERATION and associated

action requirements are not met within the specified time interval.
If the LIMITING CONDITION FOR OPERATION is satisfied prior to
expiration of the specified time interval, completion of the action
requirements is not required.

When a LIMITING CONDITION FOR OPERATION is not met, and required
action is not specified or cannot be satisfied, within one hour

initiate the action necessary to place the affected unit in Hot

Shutdown and be in:

1. At least HOT SHUTDOWN within the next 6 hours, and
2. COLD SHUTDOWN within the following 30 hours.

Where corrective measures are completed such that operation under
actions specified in the LIMITING CONDITION FOR OPERATION is once
again possible, those actions may be taken in lieu of actions
specified above. Time limitations specified by the applicable
LIMITING CONDITION FOR OPERATION actions are measured from the
time of discovery of the failure to meet the LIMITING CONDITION
FOR OPERATION.
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3.1 REACTOR COOLANT SYSTEM

Applicability

Applies to the operating status of the reactor coolant system when
irradiated fuel is in the containment.

Objcctivc

To specify those LIMITING CONDITIONS FOR OPERATION of the reactor
coolant system which must be met to assure safe reactor operation.

Specification

A. Operational Components
1. Reactor Coolant Loops and Coolant Circulation
a. Reactor Critical

A reactor shall not be made or maintained critical
unless both reactor coolant pumps are in operation,
except during low power PHYSICS TESTS.

b. Reactor Coolant System Average Temperature Above 350°F.

(1) Reactor coolant system average temperature shall not
exceed 350°F unless both reactor coolant pumps are
OPERABLE with at least one in operation*, If these
conditions cannot be satisfied, except as specified in
3.1.A.1.b(2) below, within one hour initiate the action
necessary to place the affected unit in HOT SHUTDOWN,
and be in HOT SHUTDOWN within the next 6 hours and
reduce reactor coolant system average temperature below
350°F within the next 12 hours.

(2) A reactor coolant pump may be inoperable for 72 hours
provided STARTUP OPERATION {s discontinued until
OPERABILITY is restored. If OPERABILITY is not
restored within the time specified, place the affected
unit in HOT SHUTDOWN within the next 6 hours and reduce
reactor cociant system average temperature below 350°F
within the next 12 hours.

*Both pumps may be shutdown for up to one hour provided the reactor is sub-
critical, the reactor trip breakers are open, no operations are permitted that
would cause dilution of the reactor coolant boron concentration, and core
outlet temperature is maintained at least 10°F below saturation temperature.
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c. Reactor Coolant System Average Temperature Below 350°F (and
Reactor Coolant Level Above the Reactor Vessel Flange)

(1) Whenever the reactor coolant system average *:mperature is
below 350°F, except during REFUELING SHUTDOWN with the
vessel head unbolted, at least two methods for removing
decay heat shall be OPERABLE with one in operation*, except
as specified in 3.1.A.1.c.(2) below. Acceptable methods for
removing decay heat are at least one reactor coolant pump
and its associated steam generator; or a residual heat
removal loop including a pump and its associated heat
exchanger.

(2) With only one OPERABLE wethod of removing decay heat, initi-
ate action to restore two OPERABLE methods of removing decay
heat. If the remaining operable method is an RHR loop, be
in COLD SHUTDOWN within 24 hours.

(3) With no OPERABLE methods of removing decay heat, suspend all
operations involving a reduction in boron concentration of
the reactor coolant system and initiate action to restore one
OPERABLE method of removing decay heat.

(4) A reactor coolant pump may be started at RCS temperature
less than the MINIMUM PRESSURIZATION TEMPERATURE only 1if
either of the following conditions is met -

There is a steam or gas bubble in the
pressurizer, or

The (steam generator minus RCS) temperature
difference for the steam generator in that
loop i#¢ less than 50°F.

d. Reactor Coolant Level Below or at the Reactor Vessel Flange

(1) Both residual heat removal loops, each consisting of a pump
and its associated heat exchanger, shall be OPERABLE with
one in operation*, except as specified in 3.1.A.3.4.(2)
below.

(2) With one or both residual heat removal loop(s) inoperable,
action shall be taken to restore the inoperable residual
heat removal loop(s) to an OPERABLE status.

*All pumps may be shutdown for up to one hour provided the reactor is
subcritical, no operations are permitted that would cause dilution of the
reactor coolant boron concentration and core outlet temperature is main-
tained at least 10°F below saturation temperature.
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Steam Generator

a. A reactor shall not be made or maintained critical nor shall

reactor coolant system average temperature exceed 350°F unless
both steam generators are operable. If these conditions cannot
be satisfied, except as specified in 3.1.A.2.b below, within one
hour initiate the action necessary to place the affected unit in
HOT SHUTDOWN, and be in at least HOT SHUTDOWN within the next 6
hours and reduce reactor coolant system average temperature below
350°F within the following 12 hours.

During STARTUP OPERATION or POWER OPERATION, one steam generator
may be inoperable for 72 hours provided STARTUP OPERATION is dis-
continued until OPERABILITY is restored. If OPERABILITY is not
restored within the time specified, be in at least HOT SHUTDOWN
within the next 6 hours and reduce reactor coolant system average
temperature below 350°F within the following 12 hours.

In the event of excessive primary to secondary leakage take the
actions required by Specification 3.1.C.2.e.
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3. Reactor Coolant System Pressure Control

a. Pressurizer

(1

(2)

A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 350°F
unless there is a steam bubble in the pressurizer and heater
groups A and B are operable. If these conditions cannot be
satisfied, except as specified in 3.1.A.3.a.2 below, within
one hour initiate the action necessary to place the affected
unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN within
the next 6 hours and reduce reactor system average temperature
below 350°F within the following 12 hours.

During STARTUP OPERATION or POWER OPERATION, Group A or B
pressurizer heater group may be inoperable for 72 hours
provided STARTUP OPERATION is discontinuad until OPERABILITY
is restored. If OPERABILITY is not restored within the time
specified, be in at least HOT SHUTDOWN within the next 6 hours
and reduce reactor coolant system average temperature below
350°F within the following 12 hours.

b. Pressurizer Safety Valves

(1)

(2)

Reactor Coolant System average temperature greater than or
equal to 350°F.

A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 350°F unless
two pressurizer safety valves are OPERABLE, with lift settings
of 2485 psig *1%Z. 1If these conditious cannot be satisfied,
discontinue STARTUP OPERATION and within one hour initiate the
action necessary to place the affected unit in HOT SHUTDOWN,
and be in at least HOT SHUTDOWN within the next 6 hours and
reduce reactor coolant system average temperature below 350°F
within the following 12 honrs.

Reactor Coolant System Average Temperature below 350°F

At least one pressurizer safety valve shall be OPERABLE, with
a lift setting of 2485 psig $:17, whenever the head is on the
reactor vessel, except during hydrostatic tests. With no
pressurizer safety valve OPERABLE, place an OPERABLE residual
heat removal loop into operation.
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¢. Pressurizer Power Operated Relief Valves

(1)

(2)

(3)

A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 350°F
unless two power operated relief valves (PORVs) and their
associated block valves are OPERABLE. If these conditions
cannot be satisfied, except as specified in 3.1.A.3.C.2
below, within one hour initiate the action necessary to
place the affected unit in HOT SHUTDOWN, and be in at least
HOT SHUTDOWN within the next 6 hours and reduce reactor
coolant system average temperature below 350°F within the
following 12 hours.

During STARTUP OPERATION or POWER OPERATION, any one of the
following conditions of inoperability may exist for each
unit provided STARTUP OPERATION is discontinued until
OPERABILITY is restored. If OPERABILITY is not restored or
the block valve cannot be closed within the time specified,
be in at least HOT SHUTDOWN within the next 6 hours and
reduce reactor coolant system average temperature below
350°F within the following 12 hours.

(a) With one or more PORVs inoperable, within one hour
either restore the PORV(s) to OPERABLE status or close
the associated block valve(s).

(b) With one or more block valves inoperable, within one
hour either restore the block valve(s)' to OPERABLE
status or close the valve.

With Reactor Coolant System temperature less than Minimum
Pressurization Temperature, both pressurizer power operated
relief valves (PORVs) shall be OPERABLE with the over
pressure protection system enabled, the associated block
valve open, and the associated backup air supply charged.
One PORV may be inoperable for 7 days. If these conditions
cannot be met, the reactor coolant system must be depressur-
ized and vented to the atmosphere or to the pressurizer
relief tank within 8 hours,
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4, Reactor Coolant Vent System

a. A reactor shall not be made or maintained critical nor shall

reactor coolant system average temperature exceed 200°F unless
reactor coolant vent system paths from both the reactor vessel
head and pressurizer steam space are OPERABLE and closed except
as specified in 3.1.A.4.b and 3.1.A.4.c below.

b. During STARTUP OPERATION or POWER OPERATION, any one of the

c.

following conditions of inoperability may exist for each unit
until OPERABILITY is restored. If any one of these conditions
is not restored to an OPERABLE status within 30 days, the
reactor shall be placed in at least HOT SHUTDOWN within the next
6 hours and in COLD SHUTDOWN within the following 30 hours:

(1) Both of the parallel vent valves in the reactor vessel
head vent path inoperable, or

(2) Both of the parallel vent valves in the pressurizer
vent path inoperable, or

(3) The vent valve to the pressurizer relief tank discharge
line inoperable, or

(4) The vent valve to the containment atmospheric discharge
line inoperable.

With no reactor coolant vent system path OPERABLE, restore at
least one vent path to OPERABLE status within 72 hours or be
in at least HOT SHUTDOWN within the next 6 hours and COLD
SHUTDOWN within the following 30 hours.
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Pressure/Temperature Limits

1.

The Unit | and Unit 2 reactor coolant system (except the
pressurizer) temperature and pressure shall be limited in
accordance with the limit lines shown on Figures TS.3.l-1 and
7S.3.1-2 during heatup, cooldown, and criticality with:

a. A maximum heatup of 100°F in any l-hour period.
b. A maximum cooldown of 100°F in any l-hour period.
The pressurizer temperature shall be limiteu to:

a. A maximum heatup of 100°F in any l-hour period.
b. A maximum cooldown of 200°F in any l-hour period.

The pressurizer spray shall not be used if the temperature
difference between the pressurizer and the spray fluid is
greater than 320°F.

1f any of the limits of 3.1.B.1 or 3.1.B.2 are exceeded:

a. Restore temperature and/or pressure to within acceptable
limits within 30 minutes and,

b. Within one hour, initiate the action necessary to place
the affected unit in HOT SHUTDOWN, and be in at least HOT
SHUTDOWN within the next 6 hours and reduce the reactor
coolant system average temperature and pressure to less
than 200°F and 500 psig, respectively, within the following
30 hours.

¢. The affected unit shall not be returned to service until
an engineering evaluation to determine the effects of the
out=of=-1imit condition on the structural integrity of
reactor coolant system is performed, and it {s determined
that the Reactor Coolant System remains acceptable for
continued operation.
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C. REACTOR COOLANT SYSTEM LEAKAGE

1.

Leakage Detection

At least two means of reactor coolant system leakage detection
shall be OPFRABLE, one of which must depend on the detection of
radionuclides in the containment. If these conditions cannot be
satisfied, within one hour initiate the action necessary to place
the affected unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours.

Leakage Limitations

a. If the leakage rate, from other than controlled leakage sources,
such as the reactor coolant pump controlled leakage seals,
exceeds | gpm and the source of the leakage is not identified
within 4 hours of leak detection, place the affected unit at
least in HOT SHUTDOWN within the next 6 hours. If the source of
leakage is not identified within an additional 48 hours, be in
COLD SHUTDOWN within the following 30 hours.

1f the sources of leakage are identified and the results of the
evaluations are that continued operation is safe, operation

of the reactor with a total leakage, other than leakage from
controlled sources, not exceeding 10 gpm shall be permitted
except as specified in 3.1.C.2.c below.

I1f it is determined that leakage exists through a fault which
has developed in a reactor coolant system component body, pipe
wall, vessel wall, or pipe weld, and that the fault cannot be
isolated, within one hour initiate action to place the affected
unit in HOT SHUTDOWN and be in at least HOT SHUTDOWN withi: the
next 6 hours and be in COLD SHUTDOWN within the next 30 hours
and talte corrective action prior to resumption of unit operation.

If the total leakage, other than leakage from controlled sources,
exceeds 10 gpm, within one hour and initiate action to place the
affected unit in HOT SHUTDOWN and be in at least HOT SHUTDOWN
within the next 6 hours. If the condition is not corrected
within an additional 8 hours, be in COLD SHUTDOWN within the
following 30 hours and remain in COLD SHUTDOWN until the condi-
ion is corrected.

If steam generator leakage between the primary coolant system

and the secondary coolant system of a unit exceeds 1.0 gallon

per minute (gpm), within one hour initiate action to place

the affected unit in HOT SHUTDOWN and be in at least HOT SHUTDOWN
within the next 6 hours and be in COLD SHUTDOWN within the next
30 hours and perform an inservice steam generator tube inspection
in accordance with Technical Specification 4,12,
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Pressure Isolation Valve Leakage

Leakage through the pressure isclation valves shall not exceed the
maximum allowable leakage specified in Specification 4.3 when
reactor coolant system average temperature exceeds 200°F. 1If the
muximum allowable leakage is exceeded, within one hour initiate the
action necessary to place the affected unit in HOT SHUTDOWN, and be
in at least HOT SHUTDOWN within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.
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D. MAXIMUM COOLANT ACTIVITY

1.

The specific activity of the primary coolant, except as specified
in 3.1.D.2 and 3 below, shall be limited to:

(a) Less than or equal to 1.0 microcuries per gram DOSE EQUIVALENT
I-131, and

(b) Less than or equal to 100/E microcuries per gram.

If a reactor is critical or the reactor coolant system average
temperature is greater than or equal to 500°F:

(a) With the specific activity of the primary coolant greater than
1.0 microcurie per gram DOSE EQUIVALENT I-131 for more than 48
hours during one continuous time interval or exceeding the
limit line shown on Figure TS.3.1-5, be in at least HOT SHUT-
DOWN within the next 6 hours and reduce reactor coolant system
average temperature below 500°F within the following 6 hours.

(b) With the specific activity of the primary coolant greater
than 100/E microcurie per gram, within one hour initiate
action to place the affected unit in HOT SHUTDOWN and be in at
least HOT SHUTDOWN within the next 6 hours and reduce reactor
coolant system average temperature below 50C°F within the
following 6 hours.

If a reactor is at or above COLD SHUTDOWN:

With the specific activity of the primary coolant greater than

1.0 microcurie per gram DOSE EQUIVALENT I-13] or greater than

100/E microcuries per gram, perform the sampling and analysis
requirements of item 4a of Table 4.1-2B until the specific activity
of the primary coolant is restored to within its limits.

Annual reporting requirements are identified in 6.7.A.1.C.
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E. MAXIMUM REACTOR COOLANT OXYGEN, CHLORIDE AND
FLUORIDE CONCENTRATION

1.

Concentrations of contaminants in the reactor
coolant as measured per Specification 4.1.C
shall not exceed the following limits when
the reactor coolant is above 250°F

Steady-State Transient

Contaminant Limits (PPM) Limits (PPM)
a. Oxygen 0.10 1.00
b. Chloride 0.15 1.50
¢. Fluoride 0.15 1.50

1f any of the steady-state limits as specified
in 3.1.E.] above are determined to be exceeded,
of if it is anticipated that they may be
exceeded, corrective action shall be taken.

If the concentrations of any of the contaminants
cannot be reduced below the steady-state limits
of Specification 3.1.E.l above in a 24~' our
period, or the transient limits are reached,
place the affected unit in at least HOT SHUTDOWN
within the next 6 hours and be in COLD SHUTDOWN
within the following 30 hours, and take correc-
tive actions, The reactor may be re-started

and operation resumed if the maximum concen-
tration of any of the contaminants did not
exceed the transient limits. Otherwise, a
safety review per Specification 6.2 {s required
before startup.

Concentrations cf contaminants in the reactor
coolant shall not exceed the following limits
when the reactor coolant temperature is below
250°F.

Steady~-State Transient

Contaminant Limits (PPM) Limits (PPM)
a. Oxygen Saturated Saturated
b. Chloride 0,15 1.5

¢. Fluoride 0.15 P
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If the steady-state limits above are exceeded, and the concen~
trations cannot be reduced below the steady-state limits in a
48-hour period, the reactor shall be brought te COLD SHUTDOWN

and corrective action taken.

For the purposes of correcting the contaminart concentrations
to meet Specifications 3.1.E.]1 and 3.1.E.4 above, operation of
primary coolant pumps for a short period of time to assure
mixing of the coolant shall be permitted during COLD SHUTDOWN,
provided the coolant temperature does not exceed 250°F.
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F. MINIMUM CONDITIONS FOR CRITICALITY

l.

2.

The reactor shall be made critical only at or above the coolant
temperature at which the following reactivity coefficient is
negative and remains negative for any coolant temperature increase
(except during low power PHYSICS TESTS):

(a) Moderator temperature coefficient for a reactor loaded with
Westinghouse fuel only.

(b) Isothermal temperature coefficient for a reactor either full
or partially loaded with Exxon fuel.

When the reactor coolant temperature is below the minimum
temperature as specified in [|. above, the reactor shall be
subcritical by an amount equal to or greater than the potential
reactivity insertion due to reactor coolant depressurization.
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3.2 CHEMICAL AND VOLUME CONTROL SYSTEM

Applicability

Applies to the operational status of the chemical and volume control
system.

Objective

To define those conditions of the chemical and volume control system
necessary to assure safe reactor operation and safe COLD SHUTDOWN.

Specification

A.

When fuel is in a reactor and reactor coolant system average
temperature is at or below 200°F there shall be at least one flow
path to the core for boric acid injection. If no OPERABLE flow
path exists, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes.

One unit shall not be made or maintained critical nor shall the
reactor coolant system average temperature exceed 200°F unless the
following conditions are satisfied. If these conditions cannot be
satisfied, except as specified in 3.2.D or 3.2.E below, within one
hour initiate the action necessary to place the affected unit in
HOT SHUTDOWN, and be in at least HOT SHUTDOWN within the next 6
hours and in COLD SHUTDOWN within the following 30 hours.

1. A minimum of two charging pumps for the unit shall be
OPERABLE.

2. Two of the four boric acid transfer pumps shall be OPERABLE
if required to meet the requirements of Specification 3.2.B.4.

3. One boric acid tank shall contain a minimum of 2000 gallons of
1/.5% to 13% by weight boric acid solution at a temperature of
at least 145°F.

4, System piping and valves shall be OPERABLE to the extent
of »stablishing two independent flow paths for boric acid
injection -~ one flow path from the boric acid tanks to
the core and one flow path from the refueling water storage
tank to the core.

- Two channels of heat tracing shall be OPERABLE for the
flow paths from the boric acid tanks required to meet the
requirements of Specification 3.2.B.4.

6, Automatic valves, piping, and interlocks associated with the
above components which are required to operate for the steam
line break accident are OPERABLE,




rs-3.2°z
REV

7. Motor-operated valve Number 8809C for that unit shall be
open, shall have its valve position monitor light OPFRABLF,
and shall have its motor control center supply breaker
physically locked in the open position.

8. Manual velves in the boric acid svstem shall be phnysically
locked ir the position required for automatic boric acid
injection following a steam line break accident.

Except as specified in 3.2.D, the reactor in the second unir

shall not be made or maintained critical nor shall reactor

coolant system average temperature exceed 200°F with the

reactor in the other unit already critical unless the following
conditions are satisfied. If these conditions cannot be
satisfied, except as specified in 3.2.D or 3.2.F below, within one
hour initiate the action necessary to place the atfected wnit in
HOT SHUTDOWN, and be in at least HOT SHUTDOWN within the unext &
hours and in COLD SHUTDOWN within the following 30 hours.

1. A minimum of two charging pumps for each unit shall be
OPERABLE.

2. At least three of the four boric acid transfer pumps shall
be OPERABLE if required to meet the requirements of Specifica-
tion 3.2.C.4,

3. At least two boric acid tanks shall each contain a minimum
of 2000 gallons of 11.52 te 13% by weight boric acid
solution at a temperature of at least 145°F.

4, System piping and valves shall be OPERAELE to the extent of
establishing for each unit two independent flow paths for
boric acid injection -- one flow path from {ts assnclated
boric acid tank to the core and one flow path from ts
refueling water storage tank to its core. The flow patns
shall be arranged so that each boric a ‘7 tank can supply
only its associated unit.

. P Two channels of heat tracing shall be OPERAELE rfo3 1le
flow paths from the boric acid tanks required o meet the
requirements of Specification 3.2.C.4,

6. Automa.ic valves, piping, and interlecks assoclated wich the
above components which are required to operate for the steum
line break accident are OPEZRABLE.

7. The motor-operated valve in each unit numbered 3809C shall
be open, shall have its valve position monitor iight
OPERABLE, and shall have its motor control center suppiy
breaker physically locked in the open position,
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8. Maruval valves in the boric ac!d system shall be physically
1ccked in the position requived for automatic boric acid
iniection following & steam line dreak accident in either
unit.

During STARIUP OPERATION or PUWER CPERATION, aoy cie of the
following conditions of incperability may exist during Che

time imtervals specified, provided STARTUP OPERATION {s dis-
continged until OPERABILITY {s rescored except as specified in
3.2.E below. If OPERABILITY is not restored within the time
specified, be in at least HOT SHUTDOWN within the nest six hours.
1f OPERABILITY is not restored within an additiomal 48 hours, be in
COLD SHUTDOWN within the following 30 hours.

1. One charging pump may be inoperable for 24 hours,

2, Wher operating both usits, one of the three designated boric
acid transfer pumps may be inoperable for 24 hours.

3. One channel of heat tracing may be inoperable for 48 hours.

4. Any one redundant automatic valve required for boric acid
injection following a stegm line break may be inoperable
for 24 hours.

5. Owne of the 2 indeperdent flow paths in each unit for toric
scid addition to the core may be ivoperable for 7 days.
Prior to initiating repairs, the other flow path shall be
tested to demonstrate OPERABILITY.

6. A urit may operate for 8 hours with no OPERABLE boric acid
storage tank.

During plant shutdown, i{f the btoron cencentraticn of the primary
system is equivalent to or greater than the COLD SHUTDOWN boron
concentration, the requirements of 3.2.B.3 and C.] are not required
to be sarisfied.
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3.3 ENGINEERED SAFETY FEATURES
Applicability

Applies to the operating status of the engineered safety features.

Obggggivo

Tc define those limiting conditions that are necessary for operation of
engineered safety features: (1) to remove decay heat from the core in

an emergency or normal shutdown situations, and (2) to remove heat from
containment in normal operating and emergency situations.

Specifications
A. Safety Injection and Residual*Heat Removal Systems

1. A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 200°F unless
the following conditions are satisfied. I[f these conditions
cannot be satisfied, except as specified in 3.3.A.2 below,
within one hour initiate the action necessary to place the
affected unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours,

4. The refueling water tank contains not less than 200,000
gallons of water with a boron concentration of at least 1950

b. Each reactor coolant system accumulator shall be OPERABLE |
vhen reactor coolant system precsure is greater than 1000

psig.

OPERABILITY requires: |
(1) The isolation valve is open
(2) Volume is between 1250 ana [282.9 cubic feet of borated
water
(3) A minimue boron concentration of 1900 ppm
(4) A nitrogen cover pressure of at least 700 psig

¢. Two safety injection pumps are OPERABLE except that pump
control switches in the confrol room shall meet the require~
ments of Section 3.3.A.) whenever the reactor coolant system
temperature is lesa than MINIMUM PRESSURIZATION TEMPERATURE,

d. Two residual heat removal pumps are OPEPABLE.

e. Two residual heat exchangers are OPERABLE.
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f. Automatic valves, interlocks and piping associated with the

above components and required to function during accidert
condicions, are OPERABLE.

g. Manual valves in the above systems that could (if e is
improperly positioned) reduce injection flow below that
assumed for accident analyses, shall be blocked and ragges ’r

the proper position for injection. RHR system valves, hovever.

may be positioned as necessary to regulate plant heatup or
cooldown rates when the reactor is subcritical, All c(hanges iu
valve position shall be under direct administrative curtro].

h. For Unit | operation, the following valve cindicions shall
exist:

(1) Safety injection system motor~operatad valves 5G0’A,
88018, 8806A shall have valve positiom menitors lLights
OPERABLE and shall be locked in tune open pesition by
having the motor control center supnly breakers
physically locked open.

(2) Safety injection system motor-operated valves L7 0A
and 8816B shall be closed, shal' have valve position
monitor lights OPERABLE, and shall [ ave the noter
control center suppl” breasxers plysically locked cpean,

(3) Accumulator discharge vilves B#004 and BrGOR shall have
position monitor lights and alarus UPERABLE

(4) Residual Ycat Remoyz] Systew valves ¥701A sud 87015
shall have normal vaive pos.tion indication CPFRABLE.

1. For Unit 2 cpecation, the valve conditirne corregponding (e
those stated in Spec!ficaticn 3.3.2.1.F for Unit | <hall
exist.

During STARTUP OPEMATLION or POWER OPERATION. iav one of the fol-
lowing conditions of ipoperabvilicy may e'..st for each unit pruvided
STARTUP OPERATION is discontinued until OPERABT.ITY ig réscored.

If OPERABILITY is not cestrored within the time specilied, be iu at
least HOT SHUTDOWN witofn the next 6 hours, T¢ JPERAPILITY (s not
restored within an sdd{tiomal 40 hours, de in COLD SHUTNOWH witiin
the following 30 hours.

a. One safety injeccicn pnmp mav be luoperable for 72 hovrs.

— i " S— S—
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One residual heat removal pump may be inoperable for 72 hours.

One residual heat exchanger may be inoperable for 72 hours.

Any redundant valve in the system required for safety
igjeccion, may be inoperable ior 72 hours.

One accumulator may be inoperable for one hour whenever
pressurizer pressure is greater than 1000 psig.

One sarfety injection system and ore residual heat system may
be inoperable for 72 hours provided the redundant safety
injection system and heat removal svstem required for func-
tioning during accident conditions is OPERABLE.

At least ome sefety injection pump comntrol switch in the control
room shall be ip pulleut whenever RBCS temperatuve is less than
MINIMUM PRESSURIZATION TEMPERATURE except that both SI pumps may
be run for conduct of the integrated SI test when either of the
following conditions is met:

(a) There is a steam or gas bubbie in the pressurizer and the
S1 pump dischatrge valves are shut, or

(b) The reactor vessel head (s removed.

B. Containment Cooling Sysiems

|. A reactor shall not be made or mainteired critical nor shall
reactor coolant system average temperatule exceed 2UD°F unless the
fullowing conditious are satistied. If these conditions cannot be
satistied, except as specified in 3.3.B.2 below, within one hour
indtiate the action necessary to place the affected unit Iu HOT
SHUTDOWK, and be in at least HOT SEUTDOWN within the next & hours
and in COLD SHUTDOWN within the following 30 hours.

a. Two conceinment spray pumps are OPERABLE.

b. Feur containment fan cooler units are OPERABLE.

¢. The spray additive rawk is OPERABLE with not less than 2590
gallons of solution with & sodium hydroxide concentration of 92
to 112 by weight inclusive.
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Manual valves in the above systems that could (if improperly
positioned) reduce spray flow below that assumed for accident
analysis, shall be blocked and tagged in the proper position.
During POWER OPERATION, changes in valve position will be under
direct administrative control.

Automatic valves, interlocks, ducts, dampers, controls and
piping associated with the above components and required for
accident conditions are OPERABLE.

The following motor-operated valve conditions shall exist:

(1) The Unit | operation, containment spray system motor=-
operated valves MV32096 and MV32097 shall be closed and
shall have the motor control center supply breakers open,

{2) For Unit 2 operation, containment spray system motor=-
operated valves MV32108 and MV32i09 shall be closed and
shall have the motor control center supply breakers open.

During STARTUP OPERATION or POWER OPERATION, any one of the fol-
lowing conditions of inoperability may exist for each unit provided
STARTUP OPERATION is discontinued until OPERABILITY is restored.

If OPERABILITY is not restored within the time specified, be in at
least HOT SHUTDOWN within the next 6 hours. 1f OPERABILITY is not
restored within an additional 48 hours, be in COLD SHUTDOWN within
the following 30 hours.

b.

One containment fan cooler unit may be inoperable for 7 days,
provided both containment spray pumps are OPERABLE.

One containment spray pump may be inoperable for 72 hours,
provided at least two containment fan cooler units are OPERABLE.

Two cuntainment fan cooler units may be inoperable for 72 hours,
provided one containment spray pump is OPERABLE.

., Two containment spray pumps may be inoperable for 72 hours,

provided four containment fan cocler units are OPERABLE.

The spray additive tank may be inoperable for 72 hours.
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Component Cooling Water System

1.

Single Unit Operation

A reactor shall not be made o:r maintained critical nor shall
reactor coolant system average temperature exceed 200°F, unless
the following conditions are satisfied. If these conditions
cannot be satisfied, except as specified in 3.3.C.1.b below,
within one hour initiate the action necessary to place the
affected unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours.

(1) The two compoment cooling pumps assigned to that unit are
OPERABLE.

(2) The two component cooling heat exchangers assigned to that
unit are OPERABLE.

(3) All valves, interlocks, instrumentation and piping associ-
ated with the above components, and required for the
functioning of the system during accident conditions, are
OPERABLE.

During STARTUP OPERATION or POWER OPERATION, any one of the
following conditions of inoperability may exist provided startup
operation is discontinued until OPERABILITY is restored. If
OPERABILITY is not restored within the time specified, be in at
least HOT SHUTDOWN within the next 6 hours. If OPERABILITY is
not restored within an additional 48 hours, be in COLD SAUTDOWN
within the following 30 hours.

(1) One of the assigned component cooling pumps may be
inoperable for 72 hours.

(2) One of the assigned component cooling heat exchangers may
be inoperable for 72 hours.




Iwo-Unit Operation

a. A second reactor shall not be made or maintained critical nor
shall reactor coolant system average temperature exceed 200°F,
unless the following conditions are satisfied. If these condi-
tions cannot be satisfied, except as specified in 3.3.C.2.b
below, within one hour initiate the action necessary to place
the affected unit in HOT SHUTDOWN, and be in at least HOT
SHUTDOWN within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

(1) Three component cooling pumps are OPERABLE.

( compone cooling heat excha: 'S are
Four component 1 4r heat xchanger A
OPERABLE.

valves, interlocks and
the above components,
functioning of the system
are OPERABLE.

During STARTUP OPERATIONS or POWER OPERATION either one of the
following conditions of inoperability may exist provided STARTUP
OCPERATION 1is discontinued until operability is restored. If
OPERABILITY is not restored within the time specified, be in at
least HOT SHUTDOWN within the next 6 hours. If OPERABILITY {is
not restored within an additional 48 hours, be in COLD SHUTDOWN
within the following 30 hours.

One of the three component cooling pumps may

be inoperable for 72 hours.

One of the two component cooling heat exchangers
associated with each unit may be inoperable for

72 hours.
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D. Cooling Water System

l.

A reactor shall not be made or maintained critical nor
shall reactor coolant svstem average temperature exceed
200°F, unless the following conditions are satisfied.

If these conditions cannot be satisfied, except as

specified in 3.3.D.2 below, within one hour initiate the
action necessary to place the affected unit in HOT SHUTDOWN,
and be in at least HOT SHUTDOWN within the next 6 hours and
in COLD SHUTDOWN within the following 30 hours.

a. Two diesel-driven cooling water pumps and two motor-
driven cooling water pumps are OPERABLE.

b. All valves, interlocks, instrumentation, piping and
fuel oil supply required for the functioning of the
cooling water system during accident conditions are
OPERABLE.

During STARTUP OPERATION or POWER OPERATION, the following
conditions of inoperability may exist provided STARTUP
OPERATION is discontinued until OPERABILITY is restored.
If these conditions cannot be satisfied, within one hour
initiate the action necessary to place the affected unit
in HOT SHUTDOWN, and be in at least HOT SHUTDOWN within
the next 6 hours and in COLD SHUTDOWN within the following
30 hours.

a. One diesel-driven cooling water pump may be inoperable for
7 days (total for both diesel-driven cooling water pumps during
any consecutive 30 day periud) provided:

(1) the other diesel-driven pump and its associated diesel
generator are OPERABLE.

{(2) the engineered safety features associated with the operable
diesel-driven cooling water pump are OPERABLE; and

(3) both paths from transmission grid to the plant 4 kV
safeguards buses are OPERABLE.

(4) two motor-driven cooling water pumps shall be OPERABLE.

b. One of the two required motor-driven cooling water pumps may
be inoperable for 7 days provided both diesel-driven cooling
water pumps are OPERABLE.

c. One of the two required cooling water headers may be inoperable
for 72 hours provided:

(1) the diesel-driven pump and the diesel generator associated
with safety features on the operable header are OPERABLE.

(2) the horizontal motor-driven pump associated with the OPERABLE

header and the vertical motor-driven pump are OPEPABLE.
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3.4 STEAM AND POWER CONVERSION SYSTEM

Applicability

Applies to the operating status of the steam and power conversion system.

Objectivc

To specify minimum conditions of steam-relieving capacity and auxiliary feed-
water supply necessary to assure that capability of removing decay heat from
the reactor, and to limit the concentration of activity that might be released
by steam relief to the atmosphere.

Specification

A. Safety and Relief Valves

A reactor shall not be made or maintained critical nor shall reactor
coolant system average temperature exceed 350°F unless the following
conditions are satisfied. If these conditions cannot be satisfied
within one hour initiate the action necessary to place the affected
unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN within the next
6 hours and reduce reactor system average temperature below 350°F
within the following 12 hours.

1. Rated relief capacity of ten steam system safety valves is
available fdr that reactor, except during testing.

2. Both steam generator power-operated relief valves for that
reactor are OPERABLE.

B. Auxiliary Feed System

1. A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 350°F unless
the following conditions are satisfied. If these cornditions cannot
be satisfied, except as specified in 3.4.B.2 below, within one
hour initiate the action necessary to place the affected unit in
HOT SHUTDOWN, and be in at least HOT SHUTDOWN within the next 6 hours
and reduce reactor coolant system average temperature below 350°F
within the following 12 hours.

a. For single unit operation, the turbine-driven pump
associated with that reactor plus one motor-driven pump
are OPERABLE.

b. For two-unit operation, all four auxiliary feedwater pumps
are OPERABLE.
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Valves and piping associated with the above components
are OPERABLE except that during STARTUP OPERATION
necessary changes may be made in motor-operated valve
position. All such changes shall be under direct admini-
strative control.

d. A minimum of 100,000 gallons of water is available in
the condensate storage tanks and a backup supply of river
water is available through the cooling water system.

e. For Unit | operation motor operated valves MV32242 and MV32
shall have valve position monitor lights OPERABLE and shall
locked in the open position by having the motor control center
supply breakers manually locked open. For Unit 2, correspond-
ing valve conditions shall exist.

- W

f. Manual valves in the above systems that could (if one is im-
properly positioned) reduce flow below that assumed for accident
analysis shall be locked in the proper position for emergency use.
During POWER OPERATION, chaages in valve position will be under
direct administrative control.

g. The condensate supply cross connect valves C-4l~]1 and C-41-2,
to the auxiliary feedwater pumps shall be blocked and tagged
open. Any changes in position of these valves shall be under
direct administrative control.
During STARTUP OPERATION or POWER OPERATION, any one of the following
conditions of inoperability may exist for each unit provided STARTUP
OPERATION is discontinued until OPERASBILITY is restored. If OPERABI-
LITY is not restored within an additional 48 hours, place the
affected unit (or either unit in the case of a motor driven AFW pump
inoperability) in at least HOT SHUTDOWN within the next 6 hours and
reduce reactor coolant system average temperature below 350°F within

19

the following 12 hours.

a. A turbine driven AFW pump may be inoperable for 72 hours.

b. A motor driven AFW pump may be inoperable for 72 hours.
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Steam Exclusion System

1. The reactor coolant system average temperuture shall not exceed
350°F unless both isolation dampers in each ventilation duct
penetrating rooms containing equipment required for a high energy
line rupture outside of containment are operable, except as speci-
fied below.

a. If one of the two redundant steam exclusion dampers is
inoperable, the operable redundant damper may remain open for
24 hours. If after 24 hours, the damper remains inoperable,
one of the two dampers shall be closed.

b. The actuation logic for one train of steam exclusion may be
inoperable for 24 hours. If after 24 hours, the actuation
logic remains inoperable, one of the two dampers shall be
closed.

2. If two redundant steam exclusion dampers or two trains of actuation
logic are inoperable, close the associated cdampers within 4 hours.

Radiochemistry

A reactor shall not be made or maintained critical nor shall reactor
coolant system average temperature exceed 350°F unless the specific
activity of the secondary coolant system for that reactor is less than
or equal to 0.10 uCi/gm DOSE EQUIVALENT I-131. If these conditions
cannot be satisfied, within one hour initiate the action necessary to
place the affected unit in HOT SHUTDOWN, and be in at least KOT SHUTDOWN
within the next 6 hours and reduce reactor system coolant average
temperature below 350°F within the following 12 hours.
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INSTRUMENTATION SYSTEM

Applicability

Applies to protection system instrumentaticn.

Objectives

To provide for automatic initiat.on of the engineered safety fentures
in the event that principal process variable limits are exceeded, and
to delineate the conditions of tae reactor trip and engineered safety
feature instrumentation necessary to ensure reactor safety.

Specification

A.

Limiting set points for instrumentation which initiates operation
of the engineered safety features shall be as stated in Table
78.3.5=1.

For on-line testing or in the event of failure of a sub-system
instrumentation channel, plant operation shall be permitted to
continue at RATED THERMAL POWER in accordance with Tables TS.3.5-2
through TS.3.5-6.

If the number of channels of a particu’ar sub-system in service
falls below the limits given in the column entitled Minimum
OPERABLE Channels, or if the specified Minimum Degree of Redundancy
cannot be achieved, operation shall be limited according to the
requirement shown in the column titled Operator Action of Tables
TS.3.5-2 through TS.3.5-6.

In the event of sub-syster instrumentation channel failure permit-
ted by Specification 3.5.B, the requirements of Tables TS.3.5-2
through TS.3.5-6 need not be observed during the short period of
time the OPERABLE sub-system channels are tested where the failed
channel must be blocked to prevent unnecessary reactor trip. If
the test time exceeds four hours, operation shall be limited
according to the requirement shown in the column titled Operator
Action of Tables TS.3.5-2 through T3.3.5-6.
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3.6 CONTAINMENT SYSTEM

Applicability

Applies to the integrity of the containment system.

Objective

To define the operating status of the containment
system for plant operation.

Specification

A. Containment Integrity

1. A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 200°F unless
CONTAINMENT INTEGRITY 1is r.aintained.

2. If these conditions cannot be satisfied, within one hour initi-
ate the action necessary to place the affected unit in HOT
SHUTDOWN, and be in at least HOT SHUTDOWN within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours.

B. Vacuum Breaker System

1. Both valves in each of two vacuum breaker systems, including
actuating and power circuits, shall be OPERABLE when CONTAINMENT
INTEGRITY is required except as specified in 3.6.B.2 below. If
these conditions cannot be satisfied, except as specified in
3.6.B.2 below, within one hour initiate the action necessary to
place the affected unit in HOT SHUTDOWN, and be in at least HOT
SHUTDOWN within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

2. One vacuum breaker system may be inoperable for 7 days.




C. Containment Isolation Valves

1.

Automatic containment isolation valves, listed in Table TS.4.4-1
including actuation circuits, shall be OPERABLE when CONTAINMENT
INTEGRITY is required except as specified in 3.6.C.2 below.

1f these conditions cannot be sacisfied, except as specified in

3.6.C.2 below, within one hour initiate the action necessary to

place the affected unit in HOT SHUTDOWN, and be in at least HOT

SHUTDOWN within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

. With one or more valve(s) listed in Table TS.4.4~1 inoperable,

within four hours:
(a) restore the inoperable valve(s) to operable status or,
(b) deactivate the operable valve in the closed position or,

(2) lock closed at least one valve in each penetration having
one inoperable valve.

D. Containment Purge System

1.

The 36-inch containment purge system double gasketed blind
flanges shall be installed whenever the reactor is above COLD
SHUTDOWN. The 18-inch containment inservice purge system double
gasketed blind flanges shall be installed whenever the reactor
is above COLD SHUTDOWN except as noted below. If these condi-
tions cannot be satisfied, within one hour initiate the action
necessary to place the affected unit in HOT SHUTDOWN, and be in
at least HOT SHUTDOWN within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

. The inservice purge system may be operated above COLD SHUTDOWN

if the following conditions are met:

a. The debris screens are installed on the supplv and exhaust
ducts in containment.

b. Both valves shall satisfactorily pass a local leak rate
test prior to use.

e The two automatic primary contzinment isolation valves and
the automatic shield building ventilation damper in each
duct that penetrates containment shall be OPERABLE,
including instruments and controls associated with them.

d. The biind flanges (i.e., 42B (53 in Unit 2) and 43A (52 in
Unit 2) shall be reinstalled and satisfactorily pass a
local leak rate tast, each time after the inservice purge
system is used.
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Auxiliary Building Special Ventilation Zone Integrity

1. A reacto- shall not be made or maintained critical nor shall
reactor ¢ clant system average temperature exceed 200°F unless
AUXILIARY JIUILDING SPECIAL VENTILATION ZONE INTEGRITY is main-
tzined. If these conditions cannot be satisfied, except as
specified in 3.6.E.2 and 3 below, within one hour initiate the
action necessary to place both units in HOT SHUTDOWN, and be in
at least HOT SHUTDOWN within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

2. Openings in the Auxiliary Special Ventilation Zone are permitted
provided they are under direct administrative control and they
can be reduced to less than 10 square feet within 6 minutes
following an accident.

3. Valves and actuation circuits that isolate the Auxiliary
Building Normal Ventilation System following an accident may be
inoperable for 7 days provided the ventilation system can be
manually isolated within 6 minutes following an accident.

Auxiliary Building Special Ventilation System

1. A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 200°F unless
both trains of the Auxiliary Building Special Ventilation System
are OPERABLE. In order for the Auxiliary Building Special
Ventilation System to be considered OPERABLE, the Turbine
Building roof exhauster fans shall be capable of being deener-
gized within 30 minutes following a loss-of-coolant accident.
1f these conditions cannot be satisfied, except as specified in
3.F.2 below, within one hour initiate the action necessary to
place both units in HOT SHUTDOWN, and be in at least HOT
SHUTDOWN within the next 6 hours and in COLD SHUTDOWN within
the following 30 hours.

o
.

One trrin of the Auxillary Building Special Ventilation System
may te inoperable for 7 days.

Shield Buildiag Integrity

A reactor shall not be made or maintained critical nor ghall
reactor coolant system average temperature exceed 200°F unless
SHIELD BUILDING INTEGRITY is maintained. If these conditio.s
cannot be satisfied, within 24 hours initiate the action necessary
to place the affected unit in HOT SHUTDOWN, and be in at least

HOT SHUTDOWN within the next 6 hours and in COLD SHUTDOWN within
the following 30 hours.

Shield Building Ventilation System

1. A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 200°F unless
both trains of the Shield Building Ventilation System are
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OPERABLE. If these conditions cannot be satisfied, except as
specified in 3.H.2 and 3.H.3 below, within one hour initiate the
action necessary to place the affected unit in HOT SHUTDOWN, and
be in at least HOT SHUTDOWN within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

One train of the Shield Building Ventilation System may be
inoperable for 7 days.

3. Both trains of the Shield Building Ventilation System may be
inoperable for 24 hours.

Containment Internal Pressure

1. The internal pressure of the containment vessel shall not exceed
2 psig whenever CONTAINMENT INTEGRITY is required except as
specified in 3.6.1.2 below.

2. 1f internal pressure exceeds 2 psig and is not corrected within
8 hours, be in at least HOT SHUTDOWN within the next 6 nours and
be in COLD SHUTDOWN within the following 30 hours.

Containment and Shield Building Air Temperature

1. The average temperature of the air in the containment vesse!
shall not exceed 44°F above the average temperature of the air
in the shield building whenever CONTAINMENT INTEGRITY is required
except as specified in 3.6.J.2 below.

2. If this limit is exceeded and is not corrected within 8 hours,
be in at least HOT SHUTDOWN within the next 6 hours and be in
COLD SHUTDOWN within the following 30 hours.

K. Containment Shell Temperature

1. Containment Shell Temperature snall be equal to or greater than
30°F whenever CONTAINMENT INTEGRITY is required except as
specified in 3.6.K.2 below.

2. If this limit is exceeded and is not corrected within 8 hours,
be in at least HOT SHUTDOWN within the next 6 hours and be in
COLD SHUTDOWN within the following 30 hours.

Electric Hydrogen Recombiners

r‘

1. Both containment hvdrogen recombiner systems shall be OPERABLE
whenever the reactor is above HOT SHUTDOWN. If these conditions
cannot be satisfied, except as specified in 3.6.L.2 below,
within one hour initiate the action necessary to place the
affected unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN
within the next 6 hours.

2. One hydrogen recombiner system may be inoperable for 30 days.
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3.7 AUXILIARY ELECTRICAL SYSTEMS

Applicability

Applies to the availability of electrical power for the operation of
plant auxiliaries.

Objcctivcl

To define those conditions of electrical power availability necessary
to assure safe - ‘actor operation and continuing availability of
engineered safeguards.

Specification

A. A reactor shall not be made or maintained critical nor shall
reactor coolant system average temperature exceed 200°F unless
all of the following requirements are satisfied for the applicable
unit. If these conditions cannot be satisfied, except as specified
in 3.7.B below, within one hour initiate the action necessary to
place the affected unit in HOT SHUTDOWN, and be in at least HOT
SHUTDOWN within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

1. At least two separate paths from the transmission grid to the
plant 4 kV safeguards buses, each capable of providing adequate
power to minimum safety related equipment, shall be OPERABLE.

2. The 4 kV safeguards buses of that unit, 15 and 16 or 25 and 26,
shall be energi~»~d.

3. The 480 V safeguarus buses for that unit, 110 and 120 or 210 and
220, and their safeguards motor control centers shall be energized.

4, Reactor protection instrument AC buses for that unit shall be
energized: 111, 112, 112, and 114 or 211, 212, 213, and 214.

5. Dl and D2 diesel generators are CPERABLE, and a fuel supply of
70,000 gallons is available in the interconnected storage tanks
for the diesel generators and the diesel driven cooling water
pump diesel engines.

6. Both batteries with their associated chargers and both d-c safe-
guard systems shall be OPERABLE.

7. No more than one of the Instrument AC Panels 111, 112, 113, and
114 shall be powered from Panel 117 or its associated instrument
inverter bypass source.

8. No more than one of the Instrument AC Panels 211, 212, 213, and
214 shall be powered from Panel 217 or its associated instrument
inverter bypass source.
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B. During STARTUP OPERATION or POWER OPERATION, any of the followi g
conditions of inoperability may exist for the times specified, provided
STARTUP OPERATION is discontinued until OPERABILITY is restored. If
OPERABILITY is not restored within the time specified, be in at least
HOT SHUTDOWN within the next 6 hours and be in COLD SHUTDOWN within the
following 30 hours.

1. One path from the grid to the plant 4 kV safeguards buses may be
inoperable for 7 days provided (a) Dl and D2 diesel generators
are OPERABLE, and (b) all engineered safety features equipment is
OPERABLE.

2. Two paths from the grid to the plant &4 kV safeguards buses may be
inoperable for 12 hours provided, (a) the Dl and D2 diesel generators
are already operarating or are demonstrated to be OPERABLE sequentially
performing Surveillance requirement 4.6.A.l.e on each diesel within
8 hours, and (b) all engineered safety features equipment is
OPERABLE.

3. One path from the grid to the plant 4 kV safeguards buses and one
diesel generator may be inoperable for 12 hours provided, (a) the
OPERABILITY of the other diesel generator is demonstrated* by
performance of Surveillance Requirement 4.6.A.l.e within 8 hours**
and (b) all engineered safety features equipment associated with
the OPERABLE diesel generator is OPERABLE.

4, One diesel generator may be inoperable for 7 days (total for both
diesel generators during any consecutive 30 day period) provided
(a) the OPERABILITY of the other diesel generator is demonstrated*
by performance of surveillance requirement 4.6.A.2.e within 24
hours**, (b) all engineered safety features equipment associated
with the operable diesel generator is OPERABLE and (c) both paths
from the grid to the plant 4 kV safeguards buses are OPERABLE.

5. DIl and D2 diesel generators may be inoperable for 2 hours provided
both raths from the grid tc the plant 4 kV safeguards buses are
OPERABLE.

* The OPERABILITY of the other diesel generator need not be demonstrated
if the diesel inoperability was due to preplanned preventative maintenance
or testing.

*#* This test is required to be completed regardless of when the inoperable
diesel generator is restored to OPERABILITY.
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One 4 kV safeguards bus (and its associated 480 V bus including
associated safeguards motor control centers) or one 480 V safe-
guards bus including associated safeguards motor control centers
may be inoperable or not fully energized for 8 hours provided its
redundant counterpart is demonstrated OPERABLE and the diesel
generator and safeguards equipment associated with its counterpart
are OPERABLE.

One battery charger may be inoperable provided, (a) its associated
battery is OPERABLE, (b) its redundant counterpart is demonstrated
OPERABLE, and (c) the diesel generator and safeguards equipment
associated with its counterpart are OPERABLE.

One battery may be inoperable for 8 hours provided that the other
battery and both battery chargers remain OPERABLE.

In addition to the requirements of Specification TS.3.7.A.7 a
second inverter supplying Instrument AC Panels 111, 112, 113, and
114 may be powered from an inverter bypass source for 8 hours.

In addition to the requirements of Specification TS.3.7.A.8 a
second inverter supplying Instrument AC Panels 211, 212, 213, and
214 may be powered from an inverter bypass source for 8 hours.




Ts.3-8-l
REV

3.8 REFUELING AND FUEL HANDLING

Applicability

Applies to operating limitations associated with fuel-handling operations,
CORE ALTERATIONS, and crane operations in the spent fuel pool enclosure.

Ob]cctivcl

To ensure that no incident could occur during fuel handling, CORE
ALTERATIONS and crane operations that would affect public health and safety.

Specification

A. Core Alterations

1. During CORE ALTERATIONS the following conditions shall be satisfied
except as specified in 3.8.A.2 below:

a. The equipment hatch and at least one door in each personnel
air lock shall be closed. In addition, at least one isolation
valve or equivalent shall be operable or locked closed in each
line which penetrates the containment and provides a direct
path from containment atmosphere to the ocutside.

b. Radiation levels in the fuel handling areas of the containment
shall be monitored continuously.

c. The core subcritical neutron flux shall be continuously
monitored by at least two neutron monitors, each with continu-
ous visual indication in the control room and one with audible
indication in the containment, which are in service whenever
core geometry is being changed. When core geometry is not
being changed, at least one neutron flux monitor shall be in
service.

d. During reactor vessel head removal and while loading and
unloading fuel from the reactor, the boron concentration of

the reactor coolant system and the refueling cavity shail be
sufficient to ensure that the nore restrictive of the following
reactivity conditions is met: <0.95 or the boron concen-
tration 22000 ppm. The requited'ﬁoron concentration shall be
verified by chemical analysis daily.
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During movement of fuel assemblies or control rods out of the
reactor vessel, at least 23 feet of water shall be maintained
above the reactor vessel flange. The required water level
shall be verified prior to moving fuel assemblies or control
rods and at least once every day while the cavity is flooded.

At least one residual heat removal pump shall be OPERABLE and
running. The pump may be shut down for up to one hour to
facilitate movement of fuel or core components.

If the water level above the top of the reactor vessel flange
is less than 20 feet, except for control rod unlatching/
latching operations or upper internals removal/replacement,
both residual heat removal loops shall be OPERABLE.

Direct communication between the control room and the operating
floor of the containment shall be available whenever CORE ALTERA-
TIONS are taking place.

No movement of irradiated fuel in the reactor shall be made
until the reactor has been subcritical for at least 100 hours.

The radiation mornitors which initiate isolation of the Contain-
ment Purge System shall be tested and verified to be OPERABLE
prior to a CORE ALTERATIONS.

If any of the above conditions cannot be met, take the appropriate
action listed below:

If any of the above conditions are not met, CORE ALTERATIONS
shall cease. Work shall be initiated to correct the violated
conditions so that the specifications are met, and no operations
which may increase the reactivity of the core shall be performed.

If Specification 3.8.A.f or 3.8.A.g cannot be satisfied, all
fuel handling cperations in containment shall be suspended,

the requirements of Specification 3.8.A.1.a shall be satisfied,
and no reduction in reactor coonlant boron concentration shall
be made.
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B. Fuel Handling and Crane Operation

l‘

During fuel handling operations or crane operation with loads over
the spent fuel pools (inside the spent fuel pool enclosure), the
following conditions shall be satisfied:

b.

Radiaticn levels in the spent fuel storage pool area shall be
monitored continuously during fuel handling operations.

Prior to introducing a spent fuel shipping cask into the spent
fuel pool area:

(1) A minimum boron concentration of 1800 ppm shall be main-
tained in spent fuel pools No. 1 and 2. The required
boron concentration shall be verified by chemical analysis
daily while use of the cask continues, and

(2) A cask impact limiter determined to be capable of
absorbing the impact energy of a cask drop or a crash pad
capable of absorbing the impact energy of a cask drop
shall in in place, and

(3) Crane interlocks and mechanical stops limiting travel to
the approved load path shall be determined to be OPERABLE,
and

(4) Fuel in the small pool (pool No. 1) shall have been
discharged from a reactor for at least 5 years.

Prior to spent fuel handling in the auxiliary building, tests
shall be made to determine the OPERABILITY of the spent fuel
pool special ventilation system including the radiation
monitors in the normal ventilation system that actuate the
special system and isoiate the normal systems.

Prior te fuel handling cperations, fuel-handling cranes shall
be load-tested for CPERABILITY of limit switches, interlocks,
and alarms.

Wwhen the spent fuel cask contains one or more fuel assemtlies,
it will not be suspended more than 30 feet above any surface
until the fuel has decayed more than 9C days.

Both trains of the Spent Fuel Pool Special Ventilatio. System
shall be OPERABLE. A train of the Spent Fuel Pool Special
Ventilation System shall be considered operable only if its
associated diesel generator is operable.
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1f any of the conditions in 3.8.B.1, above, cannot be met, suspend
all fuel handling operations and crane operations wilh loads

over the spent fuel pools (inside the spent fuel pool enclosure)
except as specified in 3.8.B.2.a below:

a. One train of Spent Fuel Pool Ventilation may be inoperable for
7 days.

C. No more than 45 recently discharged assemblies shall be located in
the small pool (pool No. 1).
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3.9 RADIOACTIVE EFFLUENTS

Applicability

Applies at all times to the liquid and gaseous radioactive effluents from
the plant and the SOLIDIFICATION and packaging for shipment of solid
radioactive waste.

Objective

To implement the requirements of 10CFR20, 10CFR71, 1OCFR50 Section 50.36a,
Appendix A and Appendix I to 10CFR50, 40CFR141, and 40CFR190 pertaining to
radioactive effluents.

Specifications

A. Liquid Effluents

1. Concentration

2. Dose

The concentration of liquid radioactive material released at
any time from the site (Figure 3.9-1) shall be limited to the
concentrations specified in 10 CFR Part 20, Appendix B, Table
11, Column 2, for radionuclides other than dissolved or
entrained noble gases. For dissolved or entrained ngble
gases, the concentration shall be limited to 2 x 10 = uci/ml
total activity.

When the concentration of radioactive material in liquid
released from the site exceeds the limits in (a) above,

immediately restore the concentration within acceptable

limits.

The dose or dose commitment to an individual from radioactive
materials in liquid effluents released from the site (Figure
3.9-1) shall be limited:

1. During any calendar quarter to <3.0 mrem to the total body
and to <10 mrem to aay organ, and

2. During any calendar year to <6 mrem to the total body and
to <20 mrem to any organ.
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When the calculated dose from the release of radioactive materials
in liquid released from the site to UNRESTRICTED AREAS exceeds the
limits in (a) above, in lieu of any other report prepare and
submit to the Commission a special report within 30 days which
identifies the cause(s) for exceeding the limit(s) and defines the
corrective actions taken to reduce the releases and the proposed
corrective actions to be taken to assure the subsequent releases
will be within the above limits.

Liquid Radwaste System

The liquid radwaste treatment system shall be used to reduce the
radicactive materials in liquid wastes prior to their discharge
when the projected dose due to liquid effluent released from the
site (Figure 3.9-1) when averaged over one month would exceed
0.12 mrem to the total bedy or 0.4 mrem to any organ.

With radioactive liquid waste being discharged without treatment
and in excess of the limits in (a) above, within 30 days submit to
the Commission a special report which includes the following
information:

1. Identification of the inoperable equipment or sub-systems and
the reason for inoperability.

2. Action(s) to be taken to restore equipment to OPERABLE status,
and

3. Summary description of action(s) taken to prevent a recurrence.

Liquid Storage Tanks

The ~uantity of radicactive material contained in each of the fol-
lowing tanks shall be limited to <10 curies, extluding tritium and
dissolved or entra‘ned noble gases:

Condensate storage tenks
Outside temporary tanks
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b. With the quantity of radioactive material in any of the above
listed tanks exceeding the limit in (a) above, immediately suspend
all additions of radiocactive materials to the tank and within 48
hours reduce the tank contents tc within the limit,

B. Gaseous Effluents
1. Dos= Rate

a. The duse rate at any time due to radiocactive materials released
in gaseous effluents from the site (Figure 3.9-2) shall be
limited to the following values:

1. The dose rate limit for noble gases shall be <500 mrem/year
to the total body and <3000 mrem/year to the skin, and

2. The dose rate limit for I-131, tritium, and radiocactive
particulates with hali-lives greater than eight days shall
be <1500 mrem/ycar to any organ.

b. With the dose rate(s) exceeding the limits in (a) above,
immediately decrease the release rate to within acceptable
limits.

2. Dose from Noble Gases

a. The air dose in UNRESTRICTED AREAS due to noble gases released
in gaseous effluents from the site (Figure 3.9-2) shall be
limited to the following values:

1. During any calendar quarter, to <l0 mrad for gamma radiation
and <20 mrad for beta radiation, and

2, During any calendar year, to <20 mrad for gamma radiation and
<40 mrad for beta radiation.

b. With the calculated air dose from radioactive noble gases in
gaseous affluent exceeding any of the above limits, within 30
days submit to the Commission a special report which identifies
the cause(s) for exceeding the limit(s) and defines the corrective
action(s) taken to reduce the releases and the proposed corrective
actions to be taken to assure the subsequent releases will be
within the above limits.
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Dose from [-131, Tritium, and Radicactive Particulate With Half-
Lives Greater Than Eight days.

The dose to any organ of an individual due to I-131, tritium,
and radicactive particulates with half-lives greater than eight
days released in gaseous effluents from the site (Figure 3.9-2)
shall be limited to the following:

1. During any calendar quarter to <i5 mrem, and
2. During any calendar year to <30 mrem

With the calculated dose from the release of I-131, tritium.
and radiocactive particulates with half-lives greater than
eight days in gaseous effluents exceeding the limit(s) in (a)
above, in lieu of any other report prepare and submit to the
Commission a special report within 30 days which identifies
the cause(s) for exceeding the limit(s) and defines the
corrective actions taken to reduce the releases and the
proposed corrective actions-to he taken to assure the subse-
quent releases will be within the above limite.

Gaseous Radwaste Treatment System and Ventilation Exhaust Treatment
Systems

&.

The GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST
TREATMENT SYSTEMS shall be used to reduce radivactive materials
in gaseous waste prior to their discharge when the projected dose
due to gaseous effluents released from the site (Figures 3.9-2)
when averaged over one month would exceed 0.4 mrad for gamma

air dose, 0.8 mrad for beta air dose, or 0.6 mrem organ dose.

With gaseous waste being discharged without full treatment and
in excess of thea limits in (a) above, within 30 days submit to
the Commission a special report which includes the following
information:



15.3.9'5
REV

1. Identification of the incperable equipment or subsystems and the
reason for inoperability.

2. Action(s) taken to restore the inoperable equipment tc operable
status, and

3. Summary description of action(s) taken to prevent a recurrence.

Except as provided for in (d) below, the concentration of oxygen at
the ourlet of each operating recombiner shall be limited to <2% by
volume.

With the concentration of oxygen measured at the outler of operating
recombiner(s) >2% by volume but <4% by volume, reetore the concertra~-
tion of oxygen to <2% by volume within 48 hours.

With the concentration of oxygen at the outlet of operating recom-
biner(s) >4% by volume, immediately suspend all additions of waste gares
to the system and reduce the concentration cf oxygem to <21 within one
hour.

The quantity of radioactivity contained in 2ach gas stovage tank
shall be limited to <78,800 curies of noble gases (considered as dose
equivalent Xe-133).

With the quantity of radicactive material im any gas storage tank ex-
ceeding the above limit, immediately suspend all additions of radio-
active material to the tank and within 48 hours reduce the tank
contents to within the limic.

The radioactive gas contained in the waste gas "oldup system shall cot
be deliberately discharged to the enviromment during nnluvovable wind
conditions when the cooling towers are in operation. For the purpose:
of this specification, unfavorable wind conditions are defined ae wind
from 5 west of north to 45” east of north at 10 miles per hour or
less.

Containment Purging

a. Containment PURGE and VENT releases shall be treated during power
operation through the charcoal and particulate filters of the in-
service purge system or shield building ventilation systenm.

b. Prior to PURGING containment during POWER OPERATION or imredlately
after shutdown if the containment is to be purged, the sampling and
analysis specified in Table 4.17-4 shall be completed.
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Solid Radiocactive Waste

1.

A solid radwaste system shall te coperable and used, as appli-
cable in accerdance with a PROCESS CONTROL PROGRAM for the
SOLIDIFICATION and packaging of radiocactive wastes to ensure
meeting the requirements of 10 CFR Part 20 and of 10 CFR Part
71 Prior to shipment of radicactive westes from the site.

With the packaging requirements of 10 CFR Part 20 or 10 CFR
Part 71 not satisfied, suspend shipments of defectively
packaged solid radiocactive wastes from the site.



D. Dese from All Uranium Fuel Cycle Sources

ll

The dose or dose commitment to a MEMBER OF THE GENERAL PUBLIC
from all uranium fuel zycle sources is limited to <25 mrem to
the total body or any ergan {except for the thyroid, which is
limited ¥o <735 mrem) over a period of 12 consecutive months.

With the calculated dose from the release of radicactive
materials in liquid or gaseous effluerts exceeding twice the
limits of Specifications 3.9.A.2.a.1, 3.9.A.2.a.2, 3.9.B.2.a.1,
3.9.8.2.,a.2, 3.9.8.3.2.1, or 3.9.B.3.2.2, submit within 30
days a special report to the Commission which calculates the
highest radiation exposure to any MEMBER OF THE CENERAL PUBLIC
from all uranium fuel cycle sources (including all affluent
pathways and direct radiation). Unless this report shows that
exposures are less than the 40 CFR Part 190 standard, either
apply to the Commission for a variance to continue releases
which exceed the 40 CFR Part 190 standard or reduce subsequent
releaseg to permit the standard to be met.

E. Radicactive Liquid Effluent Mouitoring Instrumentation

1.

The radicactive liquid efflueat monitoring instrumentation
channels shown in Tatle 3.9-1 shall be OPERADBLE with their

alarm/trip setpoifits set tc ensure that the limirs of Specifica~
tiop 3.9.A.1.a are not exceeded. The alarm/trip setpointe of
these channels shall be determined in accordance with the OFFSITE
DOSE CALCULATION MANUAL (ODCM).

With & radicactive liquid effluent monitoring inetrumentation
channel alarm/trip setpoint less conservative than required by
the above specifications, immediately suspend tne release of
radicactive liquid effluents monitored by the effected channel
or declare the channel inoperable.

With legs than the winimum required radiosctive liquid effluent
monitoring instrumentation chanmels OPERABLE, take the action
shown in Table 3.9-1.




’o

G-

758.3.9-8
REV

Radioactive Caseous Effluent Monitoring Instrumentation

l.

The radioactive gaseous effluent monitoring instrumentation
channels shown in Table 3.9-2 shall be OPERABLE with their
alarm/trip setpoints set to ensure that the limits of Specifi
cation 3.9.B.1.a are not exceeded. The alarm/trip setpoints of
these channels shall be determined in accordance with the ODCM.

With a radiocactive gaseous effluent monitoring instrumentation
channel alarm/trip setpoint less conservative than required by
the above Specification, immediately suspend the release of
radicactive gaseous effluents monitored by the affected channel
or declare the channel inoperable.

With less than the minimum required radicactive gaseous effluent
monitoring inetrumentation channels OPERABLE, take the action
shown in Table 3.9-2.

The provisions of specification 3.0.C are not applicable.
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Applicability

Applies to the limits on core fission power distribution and to the limits
on control rod operations.

Objective

To assure 1) core subcriticality after reactor trip, 2) acceptable core
power distributions during power operation, and 3) limited potential
reactivity insertions caused by hypothetical control rod ejection.

Specification

A. Shutdown Reactivity

The shutdown margin with allcowance for a stuck control rod assembly
shall exceed the applicable value shown in Figure TS.3.10-1 under all
steady-state operating conditions, except for PHYSICS TESTS, from zero
to full power, including effects of axial power distribution. The
shutdown margin as used here is defined as the amount by which the
reactor core would be subcritical at HOT SHUTDOWN conditions if all
control rod assemblies were tripped, assuming that the highest woirth
control rod assembly remained fully withdrawn, and assuming no chenges
in xenon or boron concentration.

B. Power Distribution Limits
1. At all times, except gRring :gv power PHYSICS TESTING, measured

hot channel factors, and F,  , as defined below and in the
bases, shall meet the ?olloviﬁg limits:

rg x 1.03 x 1.05 £(2.32/P)*x K(2) x BU (E,)
g x 1.04 <1.55 x [14 0.2(1-P)]

where the following definitions apply:
(a) K(Z) is the axial dependence function shown in Figure TS.3.10-5.
(b) Z is the core height location.

(c) E 1;Nth¢ maximum pellet exposure in fuel rod j for which
tﬂc Q is being measured.

(d) BU(E,) is the normalized exposure dependence function for
Exxo& Nuclear Company fuel shown in Figure TS.3.10-7. For
Westinghouse fuel, BU(Ej) = 1.0

(e) P is the fraction of RATED THERMAL POWER at which the core is
operating. In the Fg limit determination when P < .50, set
P = 0.50.

*(2,21/P) shall be used for Westinghouse assemblies.
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(£) !N or FN is defined as the measured FN or FN respectively,
vgth the smallest margin or greatest ¢3cess of limit.

(g) 1.03 is thg engineering hot channel facter, Fz. appiied to the

measured q to account for mapufacturing tolefance.
(h) 1.05 is applied to the measured Fg to account for measurement
uncertainty.

(1) 1.04 is applied to the measured F§" to account for measurement
uncertainty.

Hot channel factors, fn and F{ ,» shall be measured and the target
flux differerce dotcrngnod. at equilibrium conditions according
to the following cenditions, whichever occurs first:

(a) At least once per 31 effective full-power days in conjunction
with the target flux difference determinacion, or

(b) Upon reaching equilibrium conditicas after exceeding the
reactor power at which target flux differance was last
determined, by 102 er more of RATED THERMAL POWEK.

F' (equil) shall meet the following limit for the middle axial 802
o? the core:

rg fequil) x V(Z) x 1.03 x 1.05< (2.32/P) x K(Z) x BU(E

where V(Z) is defined Figure 3,.10~8 and other terms are
defined in 3.10.B.1 above.

j)

(a) If either measured hot channel fac:or exceeds its limit
specified in 3.10.B.1, reduce reactor power and the high
neutron f tt:g setpcint by 1% for each percent that the
measured or Fou exceeds the 3.10.B.1 limit. Then follow
3.10.B.3(cY.

(b) If the measured FN (equil) exceeds the 3.10.B.2 limits but not
the 3.10.B.1 11-19. take one of the following actioms:

1. Within 48 hours place the reactor in an equilibrium
configuration for which Specification 3.10.B.2 is satis-
fied, or

2. Reduce reactor power and the high neutron flux trip
;&tpoint by 12 for each percent that the measured
(equil) x 1.03 x 1.05 x V(Z) exceeds the (2.32/P) x
k%) x BU(E,) limit.
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(¢) If subsequent in-core mapping cannot, within a 24 hour period,
demonstrate that the hot chanuel factors are met, the reactor
shall be brought to a HOT SHUTDOWN condition with return to
power authorized up to 50% of RATED THERMAL POWER for the
purpose of PHYSICS TESTING. Identify and correct the cause
of the out of limit condition prior to increasing THERMAL POWER

above 50% of RATED . THERMAL POWER may then be
increased provided FQ or Fop is demonstrated through in-core
mapping to be within“its limits.

(d) If two successivg measurements indicate an increase in the
peak pin power F, with exposure, either of the following
actions shall be Eaken:

1. rg (equil) shall be multiplied by 1.02 x V(Z) x 1.03 x
1705 for comparison to the limit specified in 3.10.B.2, or

2. FN (equil) shall be measured at least once per seven
c?fcctivc full power days until two, successive maps
indicate that the peak pin power, Fiﬂ' is not increasing.

4., Except during PHYSICS TESTS, and except as provided by specifica- ]
tions 5 through 8 below, the indicated axial flux difference for
at least three operable excore channels shall be maintained within
a *57 band about the target flux difference.

5. Above 90 percent of RATED THERMAL POWER:

If the indicated axial flux difference nf two OPERABLE excore
channels deviates from its larger band, within 15 minutes either
eliminate such deviation, or reduce THERMAL POWER to less than 90
percent of RATED THERMAL POWER.

6. Between 50 and 90 percent of KATED THERMAL POWER:

a. The indicated axial flux difference may deviate from its 252
target band for a maximum of one* hour (cumulative) in any 24~
hour period provided that the difference between the indicatecd
axial flux difference about the target flux difference does
not exceed the envelope shown in Figure TS.3.10-6,

b. If 6.a is violated for two OPERABLE excore channels then the
THERMAL POWER shall be reduced to less than 507 of RATED
THERMAL POWER and the high neutron flux setpoint reduced to
less than 557 of RATED THERMAL POWER.

*May be extended to 16 hours during incore/excore calibration.
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A power increase to a level greater than 90 percent of rated
power is contingent upon the indicated axial flux difference
of at least three OPERABLE excore channels being within the
target band.

Less than 50 percent of RATED THERMAL POWER:

a. The indicated axial flux difference may deviate from its
target band.

A power increase to a level greater than 50 percent of RATED
THERMAL POWER is contingent upon the indicated axial flux
difference of at least three OPERABLE excore channels not
being outside the target band for more than one hour (cumula-
tive) out of the preceding 24 hour period.

In applying 6a and 7b above, penalty deviations outside the 252
target band shall be accumulated on a time basis of:

é. One minute penalty deviation for each one minute of power
operation outside of the target band at THERMAL POWER levels
equal to or above 50% of RATED THERMAL POWER, and

One-half minute penality deviation for each one minute of power
operation outside of the target band at THERMAL POWER levels
between 152 and 50% of RATED THERMAL POWER.

If alarms associated with monitoring the indicated axial flux
difference deviations from the %5 target band are not operable,
the indicated axial flux difference value for each OPERABLE excore
channel shall be logged at least once per hour for the first 24
hours and half~hourly thereafter until the alarms are returned to
an OPERABLE status. For the purpose of applying this specifica-
tion, logged values of indicated axial flux difference must be
assumed to apply during the previous interval between loggings.

Quadrant Power Tilt Limits

Except for physics tests, if the percentage QUADRANT POWER TILT
exceeds 27 but is less than 77, the rod position indication shall
be monitored and logged once each shift to verify rod position
within each bank assignment and, within two hours, one of the
following steps shall be taken:

a. Correct the tilt to less than 22
b. Restrict core power level so as not to exceed RATED POWER,

less 27 for every parcent that the QUADRANT POWER TILT ratio
exceeds 1.0.
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If the percentage QUADRANT POWER TILT exceeds 27 but is less than
7% for a sustained period of more than 24 hours, or if such a tilt
recurs intermittently, the reactor shall be brought to the HOT
SHUTDOWN condition. Subsequent operation below 50% of rating, for
testing, shall be permitted.

Except for PHYSICS TESTS if the QUADRANT POWER TILT ratio exceeds
1.07, the reactor shall be brought to the HOT SHUTDOWN condition.
Subsequent operation below 50% of rating, for testing, shall be
permitted.

1f the core is operating above 851 power with one excore nuclear
channel inoperable, then the core quadrant power balance shall
be determined daily and after a 102 power change using either 2
movable detectors or 4 core thermocouples per quadrant, per
Specification 3.11.

Insertion Limits

The shutdown rods shall be fully withdrawn when the reactor is
critical or approaching criticality.

When the reactor is critical or approaching criticality, the
centrol banks shall be limited in physical insertion; insertion
limits are shown in Figure TS.3.10-2, -3 and -4 for normal and
abnormal operating conditions.

Control bank insertion may be further restricted by specification
3.10.A 1f, (1) the measured control rod worth of all rods, less

the worth of the worst stuck rod, is less than 5.52% reactivity at
the beginning of the first cycle or the eqivalent value if measured
at any other time, or (2) if a rod is inoperable (Specification
3.10.6G).

Insertion limits do not apply during PHYSICS TESTS or during
periodic exercise of individual rods. The shutdown margin shown
in Figure TS.3.10-1 must be maintained except for low power
PHYSICS TESTING. For this test the reactor may be critical with
all but one high worth full-length control rod inserted for a
period not to exceed 2 hours per year provided a rod drop test is
run on the high worth full-length rod prior to this particular
power PHYSICS TEST.
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Rod Misalignment Limitations

l.

3.

1f a full-length rod cluster control assembly (RCCA) is misaligned
from its bank by more than 24 steps, the rod will be realigned or
the core power peaking factors shall be determined within 2 hours,
and Specification 3.10.B applied. If peaking factors are not
determined within 2 hours, the high peutron flux trip setpoint
shall be reduced to 85 percent of rating.

a. 1f the bank demand position is greater than or equal to 215
steps, or less than or equal to 30 steps and the rod position
indicator channel differs by more than 24 steps, that rod
control cluster assembly (RCCA) shall be considered misaligned.

b. If the bank demand position is between 30 and 215 steps and
the rod position indicator channel differs by more than 12
steps, that RCCA shall be considered misaligned.

If the misaligned RCCA is not realigned within a total of 8 hours,
the RCCA shall be declared inoperable.

Inoperable Rod Position Indicator Channels

l.

If a rod position indicator (RPI) channel is out of service then

a. For operation between 50% and 1002 of RATED THERMAL POWER, the
position of the RCCA shall be checked directly by core instru-
mentation (excore detector and/or thermocouples and/or movable
incore detectors) every shift or subsequent to rod motion
exceeding a total of 24 steps, whichever occurs first.

b. During operation below 50% of RATED THERMAL POWER, no special
monitoring is required.

The plant shall be brought to the HOT SHUTDOWN Condition should
more than cne RPI channel per group or more than two RPI channels
per bank be found to be inoperable during POWER OPERATION.

I1f a full length rod having a rod position indicator channel
inoperable is found to be misaligned from l.a. above, then apply
Specification 3.10.E.

Inoperable Rod Limitations

1.

An inoperable rod is a rod which (a) does not trip, (b) is declared
inoperable under specification 3.10.E. or 3.10.H. or (c) cannot be
moved by its drive mechanism and cannot be corrected within 8
hours.
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2. The Plant shall be brought to the hot shutdown condition should
more than one inoperable full length rod be discovered during
power operation.

3. 1If the inoperable full-length rod is located below the 200 step
level and is capable of being tripped, or if the full-length rod
is located below the 30 step level whether or not it is capable of
being tripped, then the insertion limits in Figure TS.3.10-3
apply.

4. If the inoperable full-length rod cannot be located, or if the
inoperable full-length rod is located above the 30 step level and
cannot be tripped, then the insertion limits in Figure TS.3.10-4

apply.

5. If POWER OPERATION is continued with one inoperable full-length
rod, the potential ejected rod worth and associated transient
power distribution peaking factors shall be determined by analysis
within 30 days unless the rod is earlier made OPERABLE. The
analysis shall include due allowance for nonuniform fuel depletion
in the neighborhood of the inoperable rod. If the analysis
results in a more limiting hypothetical transieat than the cases
reported in the safety analysis, THERMAL POWER shall be reduced to
a level consistent with the safety analysis.

Rod Drop Time

At operating temperature and full flow, the drop time of each full-
length RCCA shall be no greater than |.8 seconds from loss of stationary
gripper coil voltage to dashpot entry. If the time is greater than

1.8 seconds, the rod shall be declared inoperable.

Monitor Inoperability Requirements

1. If the rod bank insertion limit monitor is inoperable, or if the
rod position deviation monitor is inoperable, individual rod
positions shall be logged once per shift, after a load change
greater than 10 percent of RATED THERMAL POWER, and after 30
inches or more of rod motion.

2. 1f both the rod position deviation monitor and one or both of the
quadrant power tilt monitors are inoperable for 2 hours or more,
the nuclear overpower trip shall be reset to 937 of RATED THERMAL
POWER in addition to the increased surveillance requirements.
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3. 1f one or both of the QUADRANT POWER TILT monitors is inoperable,
individual upper and lower excore detector calibrated outputs and
the calculated power tilt shall be logged every two hours after a
load change greater than 102 of RATED THERMAL POWER

J. DNB Parameters

The following DNB related parameters limits shall be maintained
during power operation:

a. Reactor Coolant System Tavg <564°F
b. Pressurizer Pressure >2220 psia*
¢. Reactor Coolant Flow >178,000 gpm

With any of the above parameters exceeding its limit, restore the
parameter to within its limit within 2 hours or reduce THERMAL POWER
to less than 5% of RATED THERMAL POWER using normal shutdown
procedures.

Compliance with a. and b. is demonstrated by verifying that each of
the parameters is within its limits at least once each 12 hours.
Compliance with c. is demonstrated by verifying that the parameter is
within its limit after each refueling cycle.

*Limit not applicable during either a THERMAL POWER ramp increase
in excess of (5%) RATED THERMAL POWER per minute or a THERMAL POWER
step increase in excess of (10%7) RATED THERMAL POWER.
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CORE SURVEILLANCE INSTRUMENTATION

Applicability

Applies to the OPERABILITY of the moveable detector instrumentation
system and the core thermocouple instrumentation system.

Objective

To specify OPERABILITY requirements for the moveable detector and
core thermocouple systems.

Specification

A.

The moveable detector system shall be OPERABLE following the initial
fuel loading and each subsequent reloading so that the power distri-
bution can be confirmed. If the system is degraded to the extent
that a full core map cannot be obtained, the measurement error
allowance due to incomplete mapping shall be substantiated by the
licensee.

A minimum of 2 moveable detector thimbles per quadrant, and
sufficient detectors, drives, and readout equipment to map these
thimbles, shall be operable during recalibration of the excore axial
offset detection system per Specification 4.1. 1If this operabilicy
for recalibration of excore nuclear instruments when required by
Specification 4.1 cannot be achieved, power shall be limited to 907
of RATED THERMAL POWER until recalibration is completed in accor-
dance with this specification.

A minimum of 4 thermocouples or 2 moveable detectors per quadrant
shall be operable for readout if the reactor is operated above 857 of
RATED THERMAL POWER with one excore nuclear power channel inoperable
(see Specification 3.10 C.4).

The provisions of specification 3.0.C are not applicable.
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3.12 SNUBBERS

Applicability

Applies to the OPERABILITY of safety related snubbers.

Objective

To define those conditions of snubber OPERABILITY necessary to assure
safe reactor operation.

Specification

A. Except as permitted below, all safety related snubbers shall be
OPERABLE above COLD SHUTDOWN. Snubbers may be inoperable in COLD
SHUTDOWN and REFUELING whenever the supported system is not required
to be OPERABLE.

B. With one or more snubbers made or found to be inoperable for any
reason when OPERABILITY is required, within 72 hours:

1. Replace or restore the inoperable snubbers to OPERABLE
status and perform an engineering evaluation per Specifica-
tion 4.13.E on the supported component(s), or

2. Declare the supported system inoperable and take the
action required by the Technical Specifications for
inoperability of that system.
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3.13 CONTROL ROOM AIR ''REATMENT SYSTEM

Applicability

Applies to the OPERAFILITY of the Control Room Special Ventilation
System.

Objective

To specify OPERABILITY requirements for the Control Room Special
Ventilation System.

Specification

A.

Control Room Special Ventilation System

1. Both trains of the Control Room Special Ventilation System shall
be OPERABLE at all times. If these conditions cannot be satisfied,
except as specified in 3.13.A.2 below, within one hour initiate
the action necessary to place both units in HOT SHUTDOWN, and be
in at least HOT SHUTDOWN within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours and CORE ALTERATIONS/
fuel handling operations shall be terminated within two hours.

2. With one train of the Control Room Special Ventilation System
inoperable, POWER OPERATION or CORE ALTERNATIONS/fuel handling
operations are permissible only during the succeeding 7 days.

I1f OPERABILITY is not restored within 7 days, be in at least HOT
SHUTDOWN within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours and CORE ALTERATIONS/fuel handling operations
shall be terminated within two hours.
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Chlorine Detection Systems

Two independent chlorine detection systems, each consisting of twc
channels of instrumentation shall be OPERABLE at all times except
as specified below. The alarm/trip setpoint shall be adjusted to
actuate at a chlorine concentration of less than or equal to 5 ppm.

1:- X8
is

b.

2. 1f

one chlorine detection channel for one train of ventilation
inoperable, then within 7 days:

Restore the inoperable channel to Operable status, or
Operate the redundant ventilation system iu the normal
(non-recirculation) mode, and close the outside air supply

dampers for the affected train of ventilation.

both chlorine detectior channels for one train of ventilation

ave inoperable then with‘n 6 hours:

b.

3. If

Restore at least one channel to OPERABLE status, or
Operate the redundant ventilation system in the normal
(non-recirculation) mode and cluse the outside air supply
dampers for the affected train of ventilation.

all chlorine monitors fer both trains of ventilation are

inoperable then within 6 hours close all Control Room ventila-
tion outside air supply dampers.
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3.14 FIRE DETECTION AND PROTECTION SYSTEMS

Applicability

Applies to instrumentation and plant systems used for fire detection and
protection of the nuclear safety-related structures, systems, and components
of the plant.

Ob]cctivc

To insure that the structures, systems, and components of the plant
important to nuclear safety are protected from fire damage.

Specification

A. Fire Detection Instrumentation

1. Except as specified below, the minimum fire detection instrumenta-
tion for each fire detection zonme shown in Table 3.14-1 shall be
OPERABLE whenever equipment in that fire detection zone is required
to be OPERABLE. Fire detection instruments located within contain-
ment are not required to be OPERABLE during the performance of
Type A containment leakage rate tests.

2. 1f specification 3.14.A.] cannot be met:

a. Within one hour, establish a fire watch patrol to inspect the
zone with the inoperable instruments at least once per hour.
Fire zones located inside primary containment are exempt from
this requirement when CONTAINMENT INTEGRITY is required.

b. Restore the inoperable instruments to operable sta“us wirhin
14 days or submit a special report to the Commiss.on within 30
days outlining the cause of the malfunction and che plans for
restoring the instruments to OPERABLE status.

B. Fire Suppression Water System

1. Except as specified in 3.14.B.2 or 3.14.B.3 below, the system
shall be operable at all times with:

a. The following pumps, including automatic initiation logic,
operable and capable of delivering at least 2000 gpm at a dis-
charge pressure of 108 psig.

1. Diesel-driven fire pump
2. Motor=-driven fire pump
3. Screen wash pump
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b. An OPERABLE flow path capable of taking suction from the
river and transferring the water through distribution piping
with operable sectionalizing control or isolation valves to
the yard hydrant valves and the first valve ahead of each
deluge valve, hose station, or sprinkler system required to
be OPERABLE.

2. With one or two of the pumps required by Specification 3.14.B.l.a
inoperable, restore the inoperable equipment to OPERABLE status
within 7 days or provide a special report to the Commission
within 30 days outlining the plans and procedures to be used to
provide for the loss of redundancy in the FIRE SUPPRESSION WATER
SYSTEM.

3. With the FIRE SUPPRESSION WATER SYSTEM otherwise inoperable:

a. Establish a backup FIRE SUPPRESSION WATER SYSTEM within 24
hours, and

b. Provide a special report to the Commission within 30 days
outlining the actions taken and the plans and schedule for
restoring the inoperable system to OPERABLE status.

Spray and Sprinkler Systems

1. Whenever equipment protected by the following spray and sprinkler
systems is required to be OPERABLE, the spray and sprinkler
system shall be OPERABLE:

a, Auxiliary Feed Pump Room WP-10

b. Diesel Generator Areas PA-1l

¢. Unit No. | Electrical Penetration Area PA-3
d. Unit No. | Electrical Penetration Area PA-4
e. Unit No. 2 Electrical Penetration Area PA-6
f. Unit No. 2 Electrical Penetration Area PA-7
g. Screenhouse PA-9

2. 1f Specification 3.14.C.1 cannot be met, a continuous fire watch
with backup fire suppression equipment shall be established
within one hour. Restore inoperable spray and sprinkler systems
to OPERABLE status within 14 days or submit a special report to

the Commission within 30 days outlining the cause of inoperabiliity
and the plans for restoring the system to UPERABLE status.
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Carbon Dioxide System

1. Except as specified in 3.14.D.3 below, the CO, system protecting
the relay and cable spreading room area shall be OPERABLE with a
minimum level of 60Z in the CO2 storage tank.

During those periods when the relay and cable spreading room area
is normally occupied, automatic initiation of the C0i system may

be bypassed. During those periods when the area is fiormally
unoccupied, the CO, system shall be capable of automatic initiation
unless there are ersonnel actually in the area.

If specification 3.14.D.]1 cannot be met, a continuous fire watch
with backup fire suppression equipment shall be stationed in the
relay and cable spreading room within one hour. Restore the
system to OPERABLE status within 14 days or submit a special
report to the Commission within 30 days outlining the cause of
inoperability and the plans for restoring the system to OPERABLE
status.

Fire Hose Stations

1. Whenever equipment protected by hose stations in the following
areas is required to be OPERABLE, the hose station(s) protecting
that area shall be OPERABLE:

a. Diesel Generator Rooms

b. Safety Related Switchgear Rooms

c. Safety Related Areas of Screenhouse
d. Auxiliary Building

e. Controul Room

f. Relay & Cable Spreading Room

g. Battery Rooms

h. Auxiliary Feed Pump Room

2., If Specification 3.14.E.l cannot be met, within one hour hoses
supplied from OPERABLE hose stations shall be made available for |
routing to each area with an inoperable hose station.

Restore the inoperable hose station(s) to OPERABLE status within |
14 days or submit a special report to the Commission within 30
days outlining the cause of the inoperability and the plans and
schedule for restoring the stations to OPERABLE status. l
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F. Yard Hydrant Hose Houses

1. Whenever equipment in the following buildings is required to be
operable, the yard hydrant hose houses in the main yard loop
adjacent to each building shall be operable:

a. Unit No. 1 Reactor Building
b. Unit No. 2 Reactor Building
¢. Turbine Building

d. Auxiliary Building

e. Screen House

2, 1f Specification 3.14.F.1 cannot be met, within one hour have
sufficient additional lengths of 2-1/2 inch diameter hose
located in adjacent OPERABLE yard hydrant hose house(s) to
provide service to the unprotected area(s).

Restore the yard hydrant hose house(s) to OPERABLE status within
14 days or submit a a special report to the Commission within

30 days outlining the cause of the inoperability and the plans
and schedule for restoring the houses to OPERABLE status.

G. Penetration Fire Barriers

1. All penetration fire barriers in fire area boundaries protecting
equipment required to be OPERABLE shall be OPERABLE.

2. 1f Specification 3.14.G.]1 cannot be met within one hour:

a) establish a continuous fire watch on at least
one side of the affected penetration(s), or

b) verify the OPERABILITY of the fire detectors on at least one
side of the inoperable barrier and establish an hourly fire
watch.

Restore the inoperable penetration fire barriers to OFERAB.
status within 7 days or submit a special report to the Commission
within 30 days outlining the cause of the inoperability and the
plans and schedule for restoring the barriers to OPERABLE

status,

H. The provisions of specification 3.0.C are not applicable.
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3.15 EVENT MONITORING INSTRUMENTATION

Applicability

Applies to plant instrumentation which does not perform a protective func-
tion, but which provides information to monitor and assess important
parameters during and following an accident.

Objcctiv-

To ensure that sufficient information is available to operators to deter-
mine the effects of and determine the course of auv accident to the extent
required to carry ocut required manual actions.

Specification

A. Process Monitors

1. The event monitoring instrumentation channels specified in Table
TS.3.15-1 shall be OPERABLE.

2, With the number of OPERABLE event monitoring instrumentation
channels less than the Required Total Number of Channels shown on
Table TS.3.15-1, either restore the inoperable channels to OPERABLE
status within 7 days, or be in at least HOT SHUTDOWN within the
next 12 hours.

3. With the number of OPERABLE event monitoring instrumentation
channels less than the Minimum Channels OPERABLE requirements of
Table TS.3.15-1, either restore the minimum number of channels to
OPERABLE status within 48 hours or be in at least HOT SHUTDOWN
within the next 12 hours.

B. Radiation Monitors

1. The event monitoring instrumentation channels specified in Table
TS.3.15-2 shall be OPERABLE.

2. With the number of OPERABLE event monitoring instrumentation
channeis less than the Required Total Number of Channels shown
on Table TS.3.15-2, either restore the inoperable channels to
OPERABLE status within 7 days, or prepare and submit a special
report to the Commission within 30 days outlining the action taken,
the cause of the inoperability, the plans and the schedule for re-
storing the system to OPERABLE status.

3. With the number of OPERABLE event monitoring instrumentation
channels less than the Minimum Channels Operable requirement of
Table TS.3.15-2, initiate the preplanned alternate method of
monitoring the appropriate parameters and either restore the
inoperable channels to OPERABLE status within 7 days, or prepare
and submit a Special Report to the Commission pursuant to Technical
Specification 6.7.B.2 within the next 30 days outlining the action
taken, the cause of the inoperability, the plans and the schedule
for restoring the system to OPERABLE status,

4, The provisions of specification 3.0.C are not applicable.
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4.0 SURVEILLANCE REQUIREMENTS

Specific time intervals between tests may be adjusted plus or minus
252 to accommodate normal test schedules with the exception that, the
intervals between tests scheduled for refueling shutdowns shall not
exceed two vears.

4.1 OPERATIONAL SAFETY REVIEW

Applicability

Applies to items directly related to SAFETY LIMITS and LIMITING CONDI-
TIONS FOR OPERATION.

Objective

To specify the minimum frequency and type of surveillance to be applied
to plant equipment and conditionms.

Specification

A. Calibration, testing, and checking of instrumentation channels and
testing of logic channels shall be performed as specified in Table
TS.4.1-1.

B. Equipment tests shall be conducted as specified in Table TS.4.1-2A.
C. Sampling tests shall be conducted as specified in Table TS.4.1-2B.

D. Whenever the plant condition is such that a system or component is
not required to be operable the surveillance testing associated
with that system or component may be discontinued. The asterisked
items in Tables 4.1-1, 4.1-2A, and 4,1-2B are required at all
times, however. Discontinued surveillance tests shall be resumed
less than one test interval before establishing plant conditions
requiring OPERABILITY of the associated system or component, unless
such testing is not practicable (i.e., nuclear power range calibra-
tion cannot be done prior to reaching power operation) in which
case the testing will be resumed within 48 hours of attaining the
plant condition which permits testing to be accomplished.
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Emergency Charcoal Filter Systems

1.

2.

Periodic tests of the shield building ventilation system shall
be performea at quarterly intervals to demonstrate OPERABILITY.
Each redundant train shall be initiated from the control room
and determined to be OPERABLE at the time of its periodic test
if it meets drawdown performance computed for the test condi-
tions with 752 of the shield building inleakage specified in
Figure TS 4.4~1 after initiation and achieve a pressure -2.0
inches of water gage.

Periodic test of the auxiliary building special ventilation
system shall be performed at approximately quarterly intervals
to demonstrate its OPERABILITY. Each redundant train shall be
initiated from the control room and determined to be OPERABLE
at the time of periodic test if it isolates the normal ventila-
tion system and produces a measureable negative pressure in the
ABSVZ within 6 minutes after initiation.

At least once per operating cycle, or once each 18 months,
whichever comes first, tests of the tilter units in the Shield
Building Ventilation System and the Auxiliary Building Special
Ventilation System shall be performed as indicated below:

a. The pressure drop across the combined HEPA filters and
the charcoal adsorbers shall be demonstrated to be less
than 6 inches of water at system design flow rate (:10%).

b. The inlet heaters and associated controls for each train
shall be determined to be OPERABLE.

¢. Verify that each train of each ventilation system automati-
cally starts on a simulated signal of safety injection and
high radiation (Auxiliary Building Special Ventilatiou
only).

a. The tests listed below shall be performed at least once per
operating cycle, or once every 18 months whichever occurs
first, or after every 720 hours of system operation or
following painting, fire or chemical release in any ventila-
tion zone communicating with the system that could contami-
nate the HEPA filters or charcoal adsorbers.

(1) In-place DOP and halogenated hydrocarbons tests at
design flows on HEPA filters and charcoal adsorbers
banks respectively shall show >99% DOP removal for
particles having a mean diameter of 0.7 microns and
>997 halogenated hydrocarbons removal.

(2) Laboratory cirbon sample analysis shall show
>90% radioactive methyl iodide removal efficiency
(130°C, 95% RH).
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Following completion of high head safety injection system or
RHR system modifications that alter system flow characteristics
a flow balance test shall be performed during shutdown to
confirm the following injection flow rates are achieved:

1. High Head Safety Injection System:

(a) Flow through all four injection lines plus miniflow
shall not exceed 835 gpm with one pump in operation.

(b) The minimum flow through loop A & B cold legs shall
be 670 gpm with one pump in operation. The flov rates
in each leg shall be within 20 gpm of each other with
one pump in operation.

(¢) Flow orifices and throttling valves will be used to
limit and balance flow through the reactor vessel
injection lines to a maximum of the total flow limit in
Specification 4.5.B.3.h.1.(a) above, with one pump in
operation. During this flow test the flow rates in
each leg shall be within 50 gpm of each other.

2. RHR System:

The minimum flow through each RHR Reactor Vessel Injection
line shall be at least 1800 gpm.
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4.6 PERIODIC TESTING OF EMERGENCY POWER SYSTEM

Applicability

Applies to

periodic testing and surveillance requirements of the

emergency power system.

Ob]ectivo

To verify that the emergency power sources and equipment are OPERABLE.

Specification

The following tests and surveillance shall be performed:

A. Diesel

Generators

l' At

least once each month, for each diesel generator:
Verify the fuel level in the day and engine-mounted tank.
Verify the fuel level in the fuel storage tank.

Verify that a sample of diesel fuel from the fuel
storage tank is within the acceptable limits specified
in Table 1 of ASTM D975-68 when checked for viscosity,
water, and sediment.

Verify the fuel transfer pump can be started and transfers
fuel from the storage system to the day tank.

Verify the diesel generator can start* and gradually
accelerate to synchronous speed (900 rpm) with generator
voltage and frequency at 4160 ¢ 420 volts and 60 ¢ 1.2 Hz.
Subsequently, manually sychronize the generator, gradually
load* to at least 1650 kW, and operate for at lei:t 60
minutes.

least once each 6 months, for each diesel generator:

Verify the diesel generator starts* and accelerates to at
least 900 rpm in less than or equal to 10 seconds.

Verify the generator voltage and frequency to be 4160 2
420 volts and 60 ¢ 1.2 Hz within 10 seconds after the
start signal.

* This test shall be conducted in accordance with the manufacturer's
recommendations regarding engine prelube and warmup procedures, and as
applicable regarding loading recommendations.
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¢. Manually synchronize the generator, load to at least
1650 kW in less than or equal to 60 seconds and operate for
at least one hour.

3. At least once each 18 months: |

a. Subject each diesel generator to a thorough inspection in
accordance with procedures prepared in conjunction with the
manufacturer's recommendations for this class of standby
service.

b. For each unit, simulate a loss of offsite power in conjunction
with a safety injection signal, and:

1. Verify de-energization of the emergency buses and I
load shedding from the emergency buses.

2. Verify the diesels start* on the auto-start signal and I
energize the emergency buses in one minute.

3. Verify that the auto-connected loads do not exceed 3000 kw.

¢. Verify the capability of each generator to operate at least one
hour while loaded to 3000 kw.

d. Verify the capability of each generator to reject a load of at
least 650 kw without tripping.

e. During this test, operation of the emergency lighting system
shall be ascertained.

f. Verify that the diesel generator system trips, except those
for engine overspeed, ground fault, and generator differential
current, are automatically bypassed.

* This test shall be conducted in accordance with the manufacturer's
recommendations regarding engine prelube and warmup procedures.
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1. Each battery shall be tested each month. Tesi.s shall include
measuring voltage of each cell to the nearest hundredth volt,
and measuring the temperature and density of a pilot cell in

each battery.

2. The following additional measurements shall be made every three
months: the density and height of electrolyte in every cell,
the amount of water added to each cell, and the temperature of

each fifth cell.

3. All measurements shall be recorded and compared with previous
data to detect signs of deterioration or need of equalization
charge according to the manufacturer's recommendation.

4, The batteries shall be subjected to a performance test discharge
during the first refueling and once every five years thereafter.
Battery voltage shall be monitored as a function of time to
establish that the battery performs as expected during heavy
discharge and that all electrical connections are tight.

5. Integrity of Station Battery fuses shall be checked once each
day when the battery charger is running.

Pressurizer Heater Emergency Power Supply

The emergency pressurizer heater supply shall be demonstrated
OPERABLE at least once every |8 months by transferring Backup l
Heater Group "B" from its normal bus to its safeguards bus and

energizing the heaters.



4.7 MAIN STEAM ISOLATION VALVES

Applicability

Applies to periodic testing of the main steam isolation valves.

Objective

To verify the ability of the main steam isolation valves to close
upon signal.

Specification

The main steam isclation valves shall be tested during REFUELING.
A closure time of five seconds or less shall be verified.
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Steam Exclusion System

Isolation dampers in each duct that penetrates rooms containing
equipment required for a high enmergy line rupture outside of con-
tainment shall be tested for OPERABILITY once each month.

In addition, damper mating surfaces shall be examined visually once
each year to assure that no physical change has occurred that could
affect leakage.




T18.4.9-1
REV

4.9 REACTIVITY ANOMALIES

Applicability

Applies to potential reactivity anomalies.

Objective

To require evaluation of reactivity anomalies within the
reactor.

Sg:gificatian

Foilowing a normalization of the computed boron concentration as a
function of burnup, the actual boron concentration of the coolant
shall be periodically compared with the predicted value. If the
difference between the observed and predicted steady-state concentra-
tions reaches the equivalent of one percent in reactivity, submit a
special report to the Commission within 30 days.
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Tests resulting in 0.005 microcuries or rore of removable
contamination on the test sample shall be reported to the
Commission on an annual basis.

Plant operating records shall be made as follows:

1. An inventory of licensed radicactive materials in
possession shall be maintained current at all times.

2. The following records shall be retained for 2 years:

a. Test results in microcuries, for tests performed
pursuant to TS &4.11.

b. Record of annual physical inventory verifying
accountability of sources on record.
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I1f any snubber selected for functional testing either fails

to lockup or fails to move (i.e., frozen in place) the cause
shall be evaluated and all snubbers subject to the same defect
shall be functionally tested. This testing is in addition to
the regular sample and specified re-samples.

D. Hydraulic snubber functional tests shall verify that:

a. Activation (restraining action) is achieved within the
specified range of velocity or acceleration in both
tension and compression.

b. Snubber bleed, or release rate, where required, is within
the specified range in compression or tension. For snubbers
specifically required to not displace under continuous load,
the ability of the snubber to withstand load without displace-
ment shall be verified.

E. An engineering evaluation shall be performed for all components
supported by inoperable snubbers. The purpose of this engineering
evaluation shall be to determine {f the components were adversesly
affected by the inoperable snubber(s) to ensure that the components
remain capable of meeting the designed service.

F. The installation and maintenance records for each snubber shall be
reviewed at least once every |8 months to verify that the indicated
service life will not be exceeded prior to the next scheduled
snubber service life review. If the indicated service life will be
exceeded, the snubber service life shall be reevaluated or the
snubber shall be replaced or reconditioned to extend its service
life beyond the date of the next scheduled service life review.
This reevaluation, replacement, or reconditioning shall be
indicated in the records.
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4.14 CONTROL ROOM AIR TREATMENT SYSTEM TESTS

Applicability

Applies to the periodic testing requirements for the Control Room
Special Ventilation System.

Cbjective

To specify tests for assuring the OPERABILITY of the Control Room
Special Ventilation System.

Specification

‘.

At least once per operating cvcle or once ev ry 18 montus, whichever
occurs firset, the following shall be demonstrated:

i,

2.

2,

The pressure drop across the combined HEPA filters and charcoal
adsorber banks is less than 6 inches of water at system design
flow rate (:10%).

Automatic initiation of the Control Room Special Ventilation
System shall be demonstrated with a simulated high radiation or
Safety Injection signal.

The following tests shall be performed at least once per
operating cycle, or once every 18 months whichever occurs

first, or afcer every 720 hours of system operation or following
painting, fire or chemical release in any ventilation aone
communicating with the system that could contaminate the HEPA
filters or charcoal adsorbers.

a. The results of i{n-place DOP and halogenated hydrocarbon
tests at design flows on HEPA filters and charcoal adsorber
banks respectivaly shall show >99% DOP rewoval for parti-
cles having & mean diameter of 0.7 microns and >99%
halogenated hydro-carbon removal.

b, The results of laboratcry carbon sample analysis shall show
»90% radicactive methyl icdide removal efficiemcy (130°C,
95% RH).

¢. F¥ans shall be shown to operate within t10% of 4000 cfm.

Cold DOP testing ehall be performed after each complete or
parcial ceplacement of a MEPA filter bank or after any struc-
tural maintenance »n the system housing that could effect the
HEPA bank bypass leakage,

Halogenated hydrocarb/n tescing shall be performed after each
complete or partial replacoment of a charcoal adsorber bank or
after any struccural maintenance on the system housing that
could affect the charcoal adsorber bank bvpass leakage.

Each circuit shall be operated at least |5 minutes every
menth,
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4,15 SPENT FUEL POOL SPECIAL VENTILATION SYSTEM

Applicability

Applies to the periodic testing requirements for the Spent Fuel Pool
Special Ventilation System (SFPSVS).

Objective

To specify tests for assuring the OPERABILITY of the Spent Fuel Pool
Special Ventilation System.

Specification

A. At least once per operating cycle or once every 18 months, which-
ever occurs first, the following shall be demonstrated:

1. The pressure drop across the combined HEPA filters and
charcoal adsorber banks is less than 6 inches of water at
system design flow rate (210%).

2. Automatic initiation of each train shall be demonstrated
with a simulated high radiation signal.

B. 1. The following tests shall be performed at least once per
operating cycle, or once every 18 months whichever occurs
first, or after every 720 hours of system operation or
following painting, fire or chemical release in any ventila-
tion zone communicating with the system that could contami- -
nate the HEPA filters or charcoal adsorbers.

a. The results of in-place DOP and halogenated hydro-
carbon tests at design flows on HEPA filters and
charcoal adsorber banks respectively shall show
>99% DOP removal for particles having a mean
diameter of 0.7 microns and >997 halogenated hydro-
carbon removal.

b. The results of laboratory carbon sample analysis shall
show >90% radiocactive methyl iodide removal efficiency
(130°C, 95% RH).

¢. The Spent Fuel Pool Special Ventilation System fans
shall operate within £10% of 5200 cfm per train.

2. Cold DOP testing shall be performed after each complete or
partial replacement of a HEPA filter bank or after any struc-
tural maintenance on the system housing that could affect the
HEPA bank bypass leakage.

1. Halogenated hydrocarbon testing shall be performed after each
complete or partial replacement of a charcoal adsorber bank or
after any structural maintenance on the system housing that
could affect the charcoal adsorber bank bypass leakage.

4, Each circuit shall be operated with the heaters on at least |0
hours every month,
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The motor-driven fire pump shall be started every month and
run for at least 15 minutes on recirculation flow.

The diesel-driven fire pump shall be started every month
from ambient conditions ana run for at least 20 minutes
on recirculation flow,

The level in the diesel-drivem fire pump fuel storage tank
shall be checked every month and verified to contain at least
500 gallons of fuel.

Every three months verify that a sample of fuel from the
diesel-driven fire pump fuel storage tank is within the
acceptable limits specified in Table 1 of ASTM D975-68 when
checked for viscosity, water and sediment.

Every 18 months subject the diesel-driven fire pump engine
to an inspection in accordance with procedures prepared in
conjunction with the manufacturer's recommendations for this
class of standby service,

A simulated automatic actuation of each fire pump and the
screen wash pump, including verification of pump capablility,
shall be conducted every 18 months.

The header system shall be flushed every |2 months.
System flow tests shall be performed every three years.

Valves in flow paths supplying fire suppression water to
safety related structures, systems, and components shall be
cycled every 12 months.

Each valve (manual, power operated, or automatic) in the
flow path for safety-related areas and areas posing a fire
hazard to safety-related areas, shall be verified to be ir
its correct position every month and the method of securing
the valve in its correct position shall be verified every
month.
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Solid Radioactive Waste

1
|

Dose

Verification of Solidification

The PROCESS CONTROL PROGRAM (PCP) 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, spent resins,
evaporator bottoms, and chemical solutions).

If any test specimen fails to verify SOLIDIFICATION, the
SOLIDIFICATION of the batch under test shall be suspended
until such time as additional test specimens can be obtained,
alternative SOLIDIFICATION parameters can be determined in
accordance with the PCP, and a subsequent test verifies
SOLIDIFICATION. SOLIDIFICATION of the batch may then be
resumed using the alternative. SOLIDIFICATION parameters
determined by the PCP.

If the .initial test specimen from a batch of waste fails to
verify SOLIDIFICATION, the PCP shall provide for the collec~-
tion and testing of representative test specimens from each
consecutive batch of the same type of wet waste until at
least three consecutive initial test specimens demonstrate
SOLIDIFICATION. The PCP shall be modified as required, as
providec fer in Section 6 of the Technical Specifications.

from All Uranium Fuel Cycle Sources

Cumulative dose contributions from all plant liquid and
gaseous effluents shall be determined in acccrdance with
Specifications 4.17.A.2.a, 4.17.B.2.a, 4.17.B.3.a, and the

methods in the ODCM.
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4,18 REACTOR COOLANT VENT SYSTEM PATHS

Applicability

Applies to the surveillances performed on the reactor coolant vent
system paths to verify OPERABILITY.

Objective

To assure that the capability exists to vent noncondensible gases from
the reactor coolant system that cculd inhibit natural circulation core
cooling.

Specification

A. Vent Path Operability

Each reactor coolant vent system path shall be demonstrated
OPERABLE prior to commencing STARTUP OPERATION after each
refueling by:

1. Verifying all manual isolation valves in each vent path are
blocked and tagged in the open position.

2. Cycling each solenoid operated valve in the vent paths through
at least one complete cycle of full travel from the control room.

System Flow Testing

Flow shall be verified through each reactor coolant vent system
path following each refueling.
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6.7 Reporting Requirements

In addition to the applicable reporting requirements of Title 10, Code
of Federal Regulations, the following identified reports shall be
submitted to the Director of the appropriate Regional Office of Inspec-
tion and Enforcement unless otherwise roted.

A. Routine Reports

1.

Annual Report

The Annual Report shall be submitted prior to March 1 of each
year and shall contain the following reports.

Occupational Exposure chort(l)

This report shall cover the previous calendar year. The
report should tabulate on an annual basis 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, e.g., reactor operations and surveillance,
inservice inspection, routine maintenance, special mainte-
nance (describe maintenance), waste processing, and refueling.
The dose assignment to various duty functions may Le
estimates based on pocket dosimeter, TLD, or film t ige
measurements. Small exposures totalling less than 207 of
the individual total dose need not be accounted for. In

the aggregate, at least 80 of the total whole body dose
received from external sources shall be assigned to specific
major work functions.

Report of Safety and Relief Valve Failures and Challenges

This report shall contain pressurizer safety and relief
valve failures and chailenges during the past year.

Primary Coolant Iodine Spike Report

This report shall document the results of specific activity
analysis in which the limits specified in 3.1.D.1 were
exceeded during the past year. The following information
shall be included: (1) Reactor power history starting 48
hours prior to the first sample in which the limit was
exceeded; (2) Results of the last isotopic analysis for
radioiodine performed prior to exceeding the limit, results
of analysis while limit was exceeded and results of one

(1) This report supplements the requirements of 10 CFR 20, Section 20.407.
If 10 CFR 20, Section 20.407 is revised to include such information,
this Specification ies unnecessary.
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analysis after the radioiodine acrivity was reduced to less
than limit. Each result should include date and time of
sampling and the radioiodine concentrations; (3) Clean-up
system flow history starting 48 hours prior to the first
sample in which the limit was exceeded; (4) Graph of the
I-131 concentration and one other radioiodine isotope
concentration in microcuries per gram as a function of time
for the duration of the specific activity above the steady-
state level; and (5) The time duration when the specific
activity of the primary coolant exceeded the radioiodine
limit.

Startup Report

A summary report of plant startup and power escalation testing
shall be submitted following (1) receipt of an operating license,
(2) amendment to the license involving a planned increase in power
level, (3) installation of fuel that has a different design or has
been manufactured by a different fuel supplier, and (4) modifica-
tions 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.

Startup reports shall be submitted within (1) 90 days following
completion of the startup test program, (2) 90 days following
resumption of 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 operation), supplementary reports
shall be submitted at least every three months until all three
events have been completed.

Monthly Operating Report

A monthly report of operating statistics and shutdown experience

covering the previous month shall be submitted by the 15th of the
following month to the Director of the Office of Resource Manage-
ment, U.S. Nuclear Regulatory Commission, Washington, DC 20555.




TS.6.7-3
REV

Semiannual Radioactive Effluent Release Report

Routine radioactive effluent release reports covering the operation of
the unit during the previous six months of operation shall be submitted
within 60 days after January lst and July lst of each year.

The radioactive effluent release reports shall include a summary of the
quantities of radioactive liquid and gaseous effluents as outlined in
Appendix B of Regulatory Guiade 1.21, Revision 1, June, 1974, with data
summarized on a quarterly basis.

The report to be submitted 60 days after January | of each year shall
include an assessment of the radiation doses from radiocactive effluents
released from the plant during the previous calendar year. This same
report shall also include an assessment of the radiation doses from
radioactive liquid and gaseous effluents to individuals due to their
activities inside the site boundary (Figures 3.9-1 and 3.9-2) 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 Offsite Dose Calculation Manual (ODCM) or
standard NRC computer codes.

The report to be submitted 60 days after January | of each year shall
also include an assessment of radiation doses to the likely most
exposed member of the general public from reactor releases and other
nearby uranium fuel cycle sources (inciuding doses from primary effluent
pathways and direct radiation) for the previocus i2 consecutive months

to show conformance with 40 CFR 190, Environmental Radiation Protection
Standards for Nuclear Power Operation.

The radioactive effluent release reports shall include the following
information for solid waste 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. type of waste (e.g., spent resin, compacted dry waste, evaporator
bottoms),

e. type of container (e.g., LSA, Type A, Type B, Large Quantity), and

f. solidification agent (e.g., cement, urea formaldehyde).

The radioactive effluent releases reports shall include unplanned
releases from the site of radioactive materials in gaseous and liquid
effluents on a quarterly basis, changes to the ODCM, a description of
changes to the PCP, a report of when milk or vegetable samples cannot
be obtained as required by Table 4.10-1, and changes in land use
resulting in significant increases in calculated doses.



5. Annual Summaries of Hctcorolog}cnl Data

An annual summary of meteorological data shall be submitted for the
previous calendar year in the form of joint frequency distributions of
wind speed, wind direction, and atmospheric stability at the request of
the Commission.

Reportable Events

The following actions shall be taken for Reportable Events:

a. The Commission shall be notified by a report submitted pursuant to
the requirements of Section 50.73 to 10 CFR Part 50, and

b. Each Reportable Event shall be reviewed by the Operations Committee
and the results of this review shall be submitted to the Safety Audit
Committee and the Vice President Nuclear Generation.

Environmental Reports

The reports listed below shall be submitted to the Administrator of the
appropriate Regional NRC Office or his designate:

!. Annual Radiation Environmental Monitoring Keport

(a) Annual Radiation Environmental Monitoring Reports covering the
operation of the preogram during the previous calendar year shall
be submitted prior to May | of each year.

(b) The Annual Radiation Environmental Monitoring Reports sha
include summaries, interpretations, and an analysis of tre¢ is of
the results of the radiological environmental surveillance
activities for the report period, including a comparison with pre-
cperational studies, operational controls (as appropriate), and
previous environmental surveillance reports 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 4.10.B.1. 1If harmful effects or evidence
of irreversible damage are detected by the monitoring, the report
shall provide an analysis of the problem and a planned course of
action to alleviate the problem.

(c) The Annual Radiation Environmental Monitoring Reports shall iaclude
summarized and tabulated results in the format of Regulatory Guide
4.8, December 1975 of all radiological environmental samples taken
during the report period. In the event that some results are not
available for inclusion with the report, the report shall be sub-
mitted noting and explaining the reasons for the missing results.
The missing data shall be submitted as soon as possible in a
supplementary report.

(d) The reports shall also include the following: a summary descrip-
tion of the radiological environmental monitoring program; a map
of all sampling locations keyed to a table giving distances and
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2.1 SAFETY LIMIT, REACTOR CORE

To maintain the integrity of the fuel cladding and prevent fission
product release, it is necessary to prevent overheating of the cladding
under all operating conditions. This is accomplished by operating the
hot regions of the core within the nucieate boiling regime of hLeat
transfer wherein the heat transfer coefficient is very large and the
clad surface temperature is only a few degrees Fahrenheit above the
coolant saturation temperature. The upper boundary of the nucleate
boiling regime is termed departure from nuclieate boiling (DNB) and at
this point ther: is a sharp reduction of the heat transfer coefficient,
which would result in high clad temperatures and the possibility of
clad failure. DNB is not, however, an observable parameter during
reactor operation. Therefore, the observable parameters; thermal power,
reactor coolant temperature and pressure have been related to DNB
through the W-3 DNB correlation. The W-3 DNB correlation has been
developed to predict the DNB flux and the location of DNB for axially
uniform and non-uniform heat flux distributivms. The local DNB heat
flux ratio, defined as the ratio of the heat flux rhat would cause DNB
at a particular core locsticn to the local heat flux, is indicative of
the margin to DNB. The minimum value of the DNB ratio, DNBR, during
steady state operaiion, normal operational transients, and anticipated
trarsients is limited to 1.30. A DNB ratio of 1.30 corresponds to a
95% probability at a 957 confidence level that UNB will not occur and
is chosen as an appropriate margin to DNE for all operating conditions
(. =ference 1).

The safety limit curves of Figure TS.2.1-1 define the regions of
acceptable operation with respect to average temperatures, power,

and pressurizer pressure. These boundaries of acceptable operations
are limited by the thermal overpower limit (fuel melting), thermal
overtemperature limit (cladding damage based on DNB considerations),
and the locus of points where the steam generation safety valves open.
These limits are used to sat the overpower and overtemperature AT trip
setpoints.

For the overtemperature limit, the following four limiting criteria are
used:

1. Vessel exit temperature <650°F (design temperature limit).

2. Vessel exit temperature < saturation temperature (ensures power . AT).
3. MDNBR >1.3 (fuel damage limit).

4, Hot channel exit quality <15Z (limit on CHF correlations).

The first two criteria result in a single limit on vessel exit tempera-

ture. For the 1685 psig and 1985 psig curves, the coolant average
enthalpy at the core exit is equal to saturated water enthalpy below




2.1 SAFETY LIMIT, REACTOR CORE

Bases continued

power levels of 91% and 74% respectively. For the 2235 psig and 2385
psig curves, the coolant average temperature at the core exit is equal
to 650°F below power levels of 64% and 73% respectively.

The third and fourth criteria area evaluated using standard DNB metho-
dology. For all four curves the DNBR is equal to 1.3 at higher power
levels. The area of safe operation is below these curves.

The plant conditions required to violate the limits in the lower power
range are precluded by the self-actuated safety valves on the steam
generators. The highest nominal setting of the steam generator safety
valves is 1129 psig (saturation temperature 560°F). At zero power the
difference between primary coolant and secondary coolant is zero and at
full power it is S50°F. The reactor conditions at which steam generator
safety valves open is shown as a dashed line on Figure TS.2.1-1.

Except for special tests, POWER OPERATION with only one loop or with
natural circulation is not allowed. SAFETY LIMITS for such special
tests will be determined as a part of the test procedure.

The curves are based on the following nuclear hot channel factors
(Reference 2):

N
= - * = 7
Py = 1.58 [1 + 0.2(1-P)] ; and Fg = 271
Use of these factors results in more conservative SAFETY LIMITS than
would result from power distribution limits in Specification TS.3.10.
Local peaking factors due to fuel densification are included in the hot
channel factors, (Reference 4).

This combination of hot channel factors is higher than that calculated
at full power for the range from all control rods fully withdrawn to
maximum allowable control rod insertion. The control rod insertion
limits are covered by Specification 3.10. Adverse power distribution
factors could occur at lower power levels because additional control
rods are in the core. However, the control rod insertion limits
specified by Figure TS.3.10-1 assure that the DNB ratio ie always
greater at part power than at full power.

The Reactor Control and Protective System is designed to prevent any
anticipated combination of transient conditions that would result in a
DNB ratio of less than 1.30 (Reference 3).

References

1. USAR, Sectiom 3.2.1
2. USAR, Section 3.3.2
3. USAR, Section l4.4
4., WCAP 8091




2.2 SAFETY LIMIT, REACTOR COOLANT SYSTEM PRESSURE

Bases

The reactor coolant system (Reference 1) serves as a barrier preventing
radionuclides contained in the reactor coolant from reaching the atmos-
phere. In the event of a fuel cladding failure the reactor coolant
system is the primary barrier against the release of fission products.
By establishing a system pressure limit, the continued integrity of the
reactor coolant system is assured. The maximum transient pressure
allowable in the reactor coolant system pressure vessel under the ASME
Code, Section III is 110X of design pressure.

The maximum transient pressure allowable in the reactor coolant system
piping, valves and fittings under USAS Section B31.1 is 120% of design
pressure. Thus, the SAFETY LIMIT of 2735 psig (110% of design pressure)
has been established (Reference 2).

The nominal settings of the power-operated relief valves (2335 psig),

the reactor high pressure trip (2385 psig) and the safety valves (2485
psig) have been established to assure that the pressure never reaches

the reactor coolant system pressure SAFETY LIMIT.

In addition, the reactor coolant system safety valves (Reference 3) are
sized to prevent system pressure from exceeding the design pressure by
more than 10 percent (2735 psig) in accordance with Section III of the
ASME Boiler and Pressure Vessel Code, assuming complete loss of load
without a direct reactor trip or any other control, except that the
safety valves on the secondary plant are assumed to open when the steam
pressure reaches the secondary plant safety valves settings.

The nominal settings of the five safety valves on each of the main
steam lines are 1075 psig, 1090 psig, 1105 psig, 1120 psig, and 1129
psig.

As an assurance of system integrity, the reactor coolant system was
hydrotested at 3107 psig prior to initial operation (Reference 4).

References

1. USAR, Section 4.1

2. USAR, Section 4.1.3.1
3. USAR, Section 4.4.3.2
4. USAR, Section 4.1




2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

The power range high flux reactor trips (low set point) provides
redundant protection in the power range for a power excursion beginning
from low power. This trip was used in the safety analysis (Reference

1.

The intermediate and source range high flux reactor trips provide addi-
tional protection against uncontrolled startup excursions. As power
level increases, during startup, these trips are manually blocked to
prevent unnecessary plant trips.

The power range high flux (high set point) reactor trip protects the
reactor core against reactivity excursions which are too rapid to be
protected by temperature aud pressure protective circuitry. The pre-
scribed set point, with allowance for errors, is consistent with the
trip point assumed in the accident analysis (Reference 2).

The high and low pressure reactor trips limit the pressure range in
which reactor operation is permitted. The high pressurizer pressure
reactor trip setting is lower than the set pressure for the safety
valves (2485 psig) such that the reactor is tripped before the safety
valves actuate. The low pressurizer pressure reactor trip trips the
reactor in the unlikely event of a loss-of-coelant accident (Reference
35

The overtemperature .T reactor trip provides core protection against
DNB for 211 combinations of pressure, power, coolant temperature, and
axial power distribution, provided o>nly that (1) the transient is
slow with respect to piping transit delays from the core to the
temperature detectors (about 4 seconds) (Reference 4), and (2) pres-
sure is within the range between the high and low pressure reactor
trips. With normal axial power distribution, the reactor trip limit,
with allowance for errors (Reference 2), is always below the core
SAFETY LIMITS shown on Figure TS.2.1-1. 1If axial peaks are greater
than design, as indicated Ly difference between top and bottom power
range nuclear detectors, the reactor trip limit is automatically
reduced (References 5, 6).

The overpower AT reactor trip prevents power density anywhere in the
core from exceeding a value at which fuel pellet centerline melting
would occur, and includes corrections for axial power distribution,
change in density and heat capacity of water with temperature, and
dynamic compensation for piping delays from the core to the loop
temperature detectors. The specified set points meet this requirement
and include allowance for instrument errors (Reference 2).
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Bases continued

The overpower and overtemperature protection setpoints include the
effects of fuel densification on core SAFETY LIMITS.

The low flow reactor trip protects the core against DNB in the event
of either a decreasing actual measured flow in the loops or a sudden
loss of power to ome or both reactor coolant pumps. The set point
specified is consistent with the value used in the accident analysis
(Reference 7). The low loop flow signal is caused by a condition of
less than 90% flow as measured by the loop flow instrumentation. The
loss of power signal is caused by the reactor coolant pump breaker
opening as actuated by either high current, low supply voltage or low
electrical frequency, or by a manual control switch. The significant
feature of the breaker trip is the frequency set point, 258.2 cps,
which assures a trip signal before the pump inertia is reduced to an
unacceptable value.

The high pressurizer water level reactor trip protects the pressurizer
safety valves against water relief. The specified set point allows
adequate operating instrument error (Reference 2) and transient level
overshoot beyond their trip setting so that the trip function prevents
the water level from reaching the safety valves.

The low-low steam generator water level reactor trip protects against
loss of feedwater flow accidents. The specified set point assures that
there will be sufficient water inventory in the steam generators at the
time of trip to allow for starting delays for the auxiliary feedwater
system (Reference 8).

The specified reactor trips are blocked at low power where they are not
required for protection and would otherwise interfere with normal plant
operations. The prescribed set point above which these trips are un-
blocked assures their availability in the power range where needed.

The reactor trips related to loss of one or both reactor coolant pumps
are unblocked at approximately 10Z of RATED THERMAL POWER.

The other reactor trips specified in 2.3.A.3. above provide additional
protection. The trip initiated by steam/feedwater flow mismatch in
coincidence with low steam generator water level is designed for
protection froem a sudden loss of the reactor's heat sink. The safety
injection signal trips the reactor to decrease the severity of the
accident condition. The reactor is tripped when the turbine generator
trips above a power level equivalent to the load rejection capacity of
the steam dump valves. This reduces the severity of the loss-of-load
transient.
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Bases continued

The positive power range rate trip provides protection against rapid

flux increases which are characteristic of rod ejection events from any
power level. Specifically, this trip compliments the power range nuc.ear
flux high and low trip to assure that the criteria are met for rod ejec-
tion from partial power.

The negative power range rate trip provides protection against DNB for
control rod drop accidents. Most rod drop events will cause a suffici-
ently rapid decrease in power to trip the reactor on the negative power
range rate trip signal. Any rod drops which do not insert enough
reactivity to cause a trip are analyzed to ensure that the core does
not experience DNB. Administrative limits in Specification 3.10
require a power reduction if design power distribution limits are
exceeded by a single misaligned or dropped rod,

References

1. USAR, Section 14.4.1

2. USAR, Section 14.1

3. USAR, Section 14.6.1

4, USAR, Section 14.4.1

S. USAR, Section 7.4,1.1, 7.2
6. USAR, Section 3.3.2

7. USAR, Section 14.4.8

8. USAR, Section 14,1.10
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3.0 Applicability

The intent of action statements which direct the plant to go to "at
least HNT SHUTDOWN" is:

1. in POWER OPERATIONS the plant shall be placed in HOT SHUTDOWN,

2. in STARTUP OPERATIONS any plant heatup shall be stopped and the
reactor coolant system boron concentration shall be at the
concentration required to assure 1% shutdown margin at 200°F,

3. 1in any other condition above COLD SHUTDOWN, no heatup shall be
allowed and the reactor coolant system boron concentration shall

be at the concentration required to assure 17 shutdown margin at
200°F.

If the plant is required to be in some condition within 6 hours, and
this condition is obtained within a shorter period of time, the time
saved may be added to any required time to achieve another condition.

For example consider the following action statement: One of two pumps
may be inoperable for 72 hours. If operability is not restored, be in
HOT SHUTDOWN within the next 6 hours. If operability is not restored
after an additional 48 hours, be in COLD SHUTDOWN within the following
30 hours. The action statement provides up to 156 hours (72 + 6 + 48 +
30) to achieve COLD SHUTDOWN,

1. If one of the pumps is discovered inoperable while in POWER OPERA-
TIONS, and the plant was placed in HOT SHUTDOWN after 60 hours,
COLD SHUTDOWN would need to be achieved within the next 96 hours
(72 - 60 = 12, 12 + 6 + 48 + 30 = 96).

2. However, if this condition were discovered while in HOT SHUTDOWN,
the unit could remain in HOT SHUTDOWN for the next 120 hours
(72 + 48). The 6 hours for achieving HOT SHUTDOWN could not be
used since the plant is already in that condition.

3. If this condition were discovered in between HOT SHUTDOWN and COLD
SHUTDOWN, the plant could remain in that condition for 72 hours,
and then be in COLD SHUTDOWN within the following 30 hours. The
6 hours for achieving HOT SHUTDOWN and the 48 hours for remaining
at HOT SHUTDOWN could not be used since the plant is already below
that condition.

The above paragraphs apply to all Section 3 requirements.




3.1 REACTOR COOLANT SYSTEM

Bases
A. Operational Components

When the boron concentration of the reactor coolant system is to be
reduced, the process must be uniform to prevent sudden reactivity
changes in the reactor. Mixing of the reactor coolant will be suffi-
cient to maintain a uniform boron concentration if at least one reactor
coolant pump or one residual heat removal pump is running while the
change is taking place. The residual heat removal pump will circulate
the equivalent of the primary system volume in approximately one-half
hour.

"Steam Generator Tube Surveillance”, Technical Specificatiom 4.12,
identifies steam generator tube imperfections having a depth greater
than or equal to 50% of the 0.050-inch tube wall thickness as being
unacceptable for POWER OPERATION. The results of steam generator burst
and tube collapse tests submitted to the staff have demonstrated that
tubes having a wall thickness greater than 0.025-inch have adequa‘®e
margins of safety against failure due to loads imposed by normal plau:
operation and design basis accidents (Reference 2).

Part A »f the specification requircs that both reactor coolant pumps be
operating when the reactor is critical to provide cor2 cooling in the
event that a loss of flow occurs. In the event of the worst credible
coolant flow loss (loss of both pumps from 1002 power) the minimum
calculated DNBR remains well above 1.30. Therefore, cladding damage
and release ¢f fission products to the reactor coolant will not occur.
Critical operation, except for low power PHYSICS TESTS, with less than
two pumps is not planned. Above 107 power, an automatic reactor trip
will occur if flow from either pump is lost. Below 10Z power, a
shutdown under adminis*rative control will be made if flow from either
pump is lost.

Reactor coolant pump start is restricted to RCS conditions where there
is pressurizer level indication or low differential temperature across
the SG tubes to reduce the probability of positive pressure surges
causing overpressurization.

The pressurizer is needed to maintain acceptable system pressure during
normal plant operation, including surges that may result following
anticipated transients. Each of the pressurizer safety valves is
designed to relieve 325,000 lbs per hour of saturated steam at the
valve set point. Below 350°F and 450 psig in the reactor coolant
system, the residual heat removal system can remove decay heat and
thereby control system temperature and pressure. If no residual heat
were removed by any of the means available, the amount of steam which
could be generated at safety valve relief pressure would be less than
half the valves' capacity. One valve therefore provides adequate
defense against over-pressurization of the reactor coolant system for
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A. Operational Components (continued)

reactor coolant temperatures less than 350°F. The combined capacity of
both safety valves is greater than the maximum surge rate resulting
from complete loss of load (Reference 1).

The requirement that two groups of pressurizer heaters be OPERABIE
provides assurance that at least one group will be available during a
loss of offsite power to maintain natural circulation. Backup heater
group "A" is normally supplied by one safeguards bus. Backup heater
group "B" can be manually transferred within minutes to the redundant
safeguards bus. Tests have confirmed the ability of either group to
maintain natural circulation conditions.

The pressurizer power operated relief valves (PORVs) operate to relieve
reactor coolant system pressure below the setting of the pressurizer
code safety valves. These relief valves have remotely operated block
valves to provide a positive shutof{ capability should a relief valve
become inoperable. The PORVs are pneumatic valves operated by instru-
ment air. They fail closed on loss of air or ioss of power to their DC
solenoid valves. The PORV block valves are motor operated valves
supplied by the 480 volt safeguards buses.

With RCS temperatures less than the MINIMUM PRESSURIZATION TEMPERATURE
(MPT), the RCS safety valves and normal setpoints on the pressurizer
PORVs do not provide overpressure protection for certain operational
transients. The low temperature overpressure mitigatirg system instal-
led at Prairie Island is designed to prevent pressurizing the RCS above
the pressure limits specified in Figures TS.3 l-1 and TS.3.1-2
(Reference 2). OPERABILITY of an overpressure mitigating system PORV
requires that the low pressure set point has been selected (enabled),
the upstream isolation valve is open and the backup air supply is
charged.

The system is designed to perform its function in the event of a single
failure and is designed to meet the requirements of IEEE-279. The
backup air supply provides sufficient air to operate the PORVs following
a letdown isolation with one charging pump in operation for a period of
ten minutes after receipt of the overpressure alarm. These specifica-
tions provide assurance that the overpressure mitigating system will
perform its intended function.
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A. Operational Components (continued)

The Specifications require that at least two methods of removing decay

heat are available for each reactor. Above 350°F, both steam generators

must be operable to serve this function. Below 350°F, either a steam
generator (and RCP) or a residual heat removal loop are capable of !
removing decay heat and any combination of two loops is specified. If
redundant means are not available, the reactor is placed in COLD l
SHUTDOWN.

The reactor coolant vent system is provided to exhaust noncondensible

gases from the reactor coolant system that could inhibit ratural

circulation core cooling. The OPERABILITY of at least one vent path |
from both the reactor vessel head and pressurizer steam space ensures

the capabilicy exists to perform this function.

The vent path from the reactor vessel head and the vent path from the
pressurizer ea~h contain two independently emergency powered, energize
to open, vaives in parallel and connect to a common header that
discharges either to the containment atmosphere or to the pressurizer
relief tank. The lines to the containment atmosphere and pressurizer
relief tank each contain an indeperdently emergency powered, energize
to open, isolation valve. This redundancy provides protection from the
failure of a single vent path valve rendering an entire vent path
inoperable. An inoperable vent path valve is defined as a valve which
cannot be opened or whose position is unknown.

A flow restriction orifice in each vent path limits the flow from an

inadvertent actuation of the vent system to less than the flow of the
reactor coolant makeup system.

References

1. USAR, Section 14.4.8. |

"~
.

Testimony by J Knight in the Prairie Island Public Hearing on
January 28, 1975.

3. NSP Letter to USNRC, "Reactor Vessel Overpressurization”, dated
July 22, 1977.
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B. Pressure/Temperature Limits

The reactor coolant system heatup and cooldown rates in Figures TS.3.1-l
and TS.3.1-2 are applicable to both Unit | and Unit 2. The curves are
based on Unit 1 toughness data and are conservative for the Unit 2
vessel. Toughness data is included in Tables TS.3.l1-1 and TS.3.1-2.

The reactor coolant temperature/pressure and system heatup/cooldown
rates (with the exception of the pressurizer) shall be limited in
accordance with Figures TS.3.1-1 and TS.3.1-2 for the first full-power
service period.

1. Allowable combinations of pressure and temperature for specific
temperature change rates are below and to the right of the limit
lines shown. Limit lines for cooldown rates between those presented
may be obtained by interpolation.

2. Figures TS.3.1-1 and TS.3.1-2 define limits to assure prevention
of non-ductile failure only. For normal operation, other
inherent plant characteristics, e.g., pump heat addition and
pressurizer heater capacity, may limit the heatup and cooldown
rates that can be asrhieved over certain pressure-temperature
ranges.

The limit lines shown in Figures TS.3.1-1, TS.3.1-2 shall be recalcu-
lated periodically using methods discussed below.

The secondary side of the steam generator must not be pressurized above
200 psig if the temperature of the vessel is below 70°F.

The criticality limit specified in Figure TS.3.1-1 provides increased
assurance that the proper relationship between reactor coolant pressure
and temperature will be maintained during system heatup and pressuriza-
tion whenever the reactor vessel is in the nil ductility temperature
range. Heatup to this temperature will be accomplished by operating
the reactor coolant pumps and by the pressurizer heaters. The
pressurizer heater and associated power cables have been sized for
continuous operation at full heater power.
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Pressure/Temperature Limits (continued)

Fracture Toughness Properties

The fracture toughness properties of the ferritic materials in the
reactor coolant pressure boundary are determined in accordance with
Section III of the ASME Boiler and Pressure Vessel Code, 1972 Summer
Addenda, (Reference 1). Heatup and cooldown limit curves are calculated
using the most limit curves are caiculated using the most limiting
value of RTNDT determined as follows:
1. Determine the highest RT - of the material in the core region

of the reactor vessel ul!gg original values from Tables TS.3.1-]

and TS.3.1-2 and estimating the radiation induced :.RTN T using

Figure T7S.3.1-3. Fast neutron (above | Mev) fluence a? the 1/4 '

T and 3/4 T vessel locations are given as a function of full

power service life in Figure TS.3.1-4.

2. Examine the data for all other ferritic materials in the reactor
coolant pressure boundary to assure that no other component will
be limiting.

3. Initially, the effect of radiation of the RT - of the reactor
vessel core region material is estimated u.1§3 the curves shown
in Figure TS.3.1-3. The 2KRT shown for the first full power
service period is factored 1§?3 the heatup and cooldown curves
provided. Values of LRT determined in this manner may be
used until the results f¥g; the material surveillance program,
when evaluated according to ASTM E185, indicate that they are
inappropriate. At this time, the heatup and cocldown curves
must be recalculated.

The length of the first full power service period has been chosen
such that the limiting RT_ . at the 1/4 T vessel location has a
radiation induced ART T ggrthe order of '00-150°F. The assumption
of a radiation 1nducc§nshifr of this magni.ude assures that all
other components in the primary pressure boundary will be operated
conservatively, in accordance with code recom:endations (Reference

2).

Heatup and Cooldown Limit Curves

Allowable pressure-temperature relationships for various heatup and
cooldown rates are calculated using methods derived from Non-Mandatory
Appendix G2000 in Section III of the ASME Boiler and Pressure Vessel
Code; and discussed in detail in (Reference 2).
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B. Pressure/Temperature Limits (continued)

The approach specifies that the allowable total stress intensity factor
(K,) at any time during heatup or cooldown cannct be greater than that
shsun on the :}5 curve (Reference 1) for the metal temperature at that
time. Furthermore, the approach applies explicit safety factors of 2.0
and 1.25* on stress intensity factors induced by pressure and thermal
gradients, respectively. Thus, the governing equation for the heatup-
cooldown analysis is:

x4 L25Ry, < Ky (1

where:
F. is the stress intensity factor caused by membrane

in (pressure) stress

K. 1is the sctress intensity factor caused by the thermal
E‘adicnts
K{R is provided by the code as a function of temperature

r2lative to the RTNDT of the material.

During the heatun analysis, Equation (1) is evaluated for two distinct
gitnuations.

Firet, alloweble pressure-temperature relationships are developed for
steady state (i.e., zero rate of change of temperature) conditions
acsuming the presence ol the code reference 1/4 T deep flaw at the ID

of the pressure vessel. Due to the fact that, during heatup, the
thermal gradients in the vessel wall tend to produce compressive
stresses at the 1/4 T locacion, the tensile sttresses induced by internal
pressure are somewhat alleviated. Thus, a pressure-temperature curve
based on steady state conditioms (1.e., no thermal stresses) represents
a lower bound of all similar curves far finite heatup rates when the

i/4 T location is treated as the governing factor.

The secord portion of the heatup analysis concerns the calculation of
pressure temperature lipitations for the case in which the 3/4 T
Location becomes the controiling factor. Unlike the situation at the
1/4 T location, at the 3/4 T position (i.e., the tip of the 1/4 T deep
0.D. flaw) the thermal gradients esrablished durimg heatup produce

* The 1.25 safety factor on KIt represents - 'ditional conservatiem above
Code requirements.
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B. Pressure/Temperature Limits (continued)

stresses which are temsile in nature; and, thus, tend to reinforce the
pressure stresses present. These thermal stresses are, of course,
dependent on both the rate of heatup and the time (or water temperature)
along the heatup ramp. Furthermore, since the thermal stresses as 3/4
T are tensile and increase with increasing heatup rate, a lower bound
curve similar to that described in the preceding paragraph cannot be
defired. Rather, each heatup rate of interest must be analyzed on an
individual basis.

Following the generation of pressure-temperature curves for both the
steady state and finite heatup rate situations, the final limit curves
are produced in the following fashion. First, a composite curve is
constructed based on a point by point comparison of the steady state
and finite heatup rate data. At any given temperature, the allowable
pressure is taken to be the lesser of the two values taken from the
curves under consideration. The composite curve is then adjusted to
allow for possible errors in the pressure and temperature sensing
instruments.

The use of the composite curve becomes mandatory in setting heatup
limitations because it is possible for conditions to exist such that
over the course of the heatup ramp the controlling analysis switches
from the 0.D. to the I.D. location; and the pressure limit must, at all
times, be based on the most conservative case.

The cooldown analysis proceeds in the same fashion as that for heatup,
with the exception that the controlling location is always at 1/4 T.
The thermal gradients induced during cooldown tend to produce tensile
stresses at the 1/4 T location and compressive stresses at the 3/4 T
position. Thus, the ID flow is clearly the worst case.

As in the case of heatup, allowable pressure temperature relations are
generated for both steady state and finite cooldown rate situations.

Composite curves are then constructed for each cooldown rate of interest.

Again adjustments are made to account for pressure and temperature
instrumentation error.

The use of the composite curve in the cooldown analysis is necessary
because system control is based on a measurement of reactor coolant
temperature, whereas the limiting pressure is calculated using the
material tamperature at the tip of the assumed reference flaw. During
cooldown, the 1/4 T vassel location is at a higher temperature than the
fluid adjacenc to the vessel 1.D. This condition is, of course, not
true for the steady-state situation. It follows that the LT induced
during cooldown results in a calculated higher allowable K__ for finite
cooldown rated than for steady state under certain conditions.
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B. Pressure/Temperature Limits (continued)

Because operation control is on coolant temperature, and cooldown rate
may vary during the cooldown transient, the limit curves shown in
Figure TS.3.1-2 represent a composite curve consisting of the more
conservative values calculated for steady state and the specific
cooling rate shown.

Details for these calculations are provided in (Reference 2).
Pressurizer Limits

Although the pressurizer operates at temperature ranges above those for
which there is reason for concern about brittle fracture, operating

limits are provided to assure compatibility of operation with the
fatigue analysis performed i accordance with Code requirements.

References

1. ASME Boiler and Pressure Vessel Code, Section II1, 1972 Summer
Addenda, Appendix G.

2. WCAP-7924. W.S. Hazelton, "Basis for Heatup and Cooldown Limit
Curves", WCAP-7924, June 1972.
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C. Reactor Coolant System Leakage
Leakage from the reactor coolant system is collected in the containment

or by other systems. These systems are the main steam system conden-
sate and feedwater system, and the chemical and volume contrecl system.

Detection of leaks from the reactor coolant system is by one or more of
the following (Reference 1): |

1. An increased amount of makeup water required to maintain normal
level in the pressurizer.

2. A high temperature alarm in the leakoff piping provided to collect
reactor head flange leakage.

3. Containment sump water level indicatiom,

4, Containment pressure, temperature, and humidity indicatiom.

If there is significant radiocactive contamination of the reactor
coolant, the radiation monitoring system provides a sensitive indica-
tion of primary system leakage. Radiation monitors which indicate
primary system leakage include the contaimment air particulate and gas
monitors, the area radiation monitors, the condenser air ejector
menitor, the component ccoling water monitor, and the steam generator
blowdown monitor (Reference 2).
|
|

A leak rate of 1 gpm corresponds to & through wall crack less than 0.6

inches long Lases on test data. Steam generator tubes having a 0.6-inch

long through-wall crack have been shown to resist failure at pressures
resulting from normal operation, LOCA, or steam line break accidents

(Reference 3). l

Specification 3.1.C.3 provides for actions to be taken in the event of
failure or excessive leakage of a check valve which isolates the high
pressure reactor coolant system from the low pressure RHR system

piping.

!
References

\
i. USAR, Section 6.5 |
2. USAR, Section 7.5.1
3. Testimony by J Knight in the Prairie Island public hearing on

January 28, 1975, pp 13-17. ;
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D. Maximum Coolant Activity

The limitations on the specific activity of the primary coclant ensure
that the resulting 2 hour doses at the SITE BOUNDARY will not exceed an
appropriately small fraction of Part 100 limits following a steam
generator tube rupture accident in conjunction with an assumed steady
state primary-to-secondary steam generator leakage rate of 1.0 gpm.

The values for the limits on specific activity represent limits based
upon a parametric evaluation by the NRC of rypical site locations.
These values are conservative in that specific site parameters of the
Prairie Island site, such as SITE BOUNDARY location and meteorological
conditions, were not considered in this evaluation.

Specification 3.1.D.2, permitting power operation to continue for
limited time periocds with the primary ccolant's specific activity
greater than 1.0 microcuries/gram DOSE EQUIVALENT I[-13] but within the
allowable limit shown on Figure TS.3.1-5, accommodates possible iodine
spiking phenomenon which may occur following changes in THERMAL POWER.
Operation with specific activity levels exceeding !.0 wicrocuries/gram
DOSE EQUIVALENT I-13] but within the limits shown oo Figure TS.3.1-5
should be minimized since the activity levels allowed hy Figure T85.3,1-5
increase the 2 hour thyroid dose at the site boundary by a factor of

up to 20 following a postulated steam generator tube rupture. $

Reducing RCS temperature to less than 500°F prevents the release of
activity should a steam generator tupe rupture since the saturation
pressure of the primary coolant is below the lift pressure of the
atmospheric steam relief valves. The surveillance requirements in
Table TS.4.1-2B provide adequate assurance that excussive specific
activity levels in the primary coolant will be detected in sufficient
time to take corrective action.
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E. Maximum Reactor Cpolant Oxygen, Chloride and Fluoride Concentration

By maintaining the oxygen, chlcride and fluoride conceantrations in the
reactor coclant below the norma! steady-state operation limits specified,
the intaegrity of the reactor ceolant system {s assured under all
operating conditioas (Reference i).

1t rhese steady-state limits are exceeded, measures can be taken to
correct the condftion during reactor operation, e.g., replacemeut of
ion ewchange resin or adjustyent of the hydrogen concentration in the
volume control tank (Reference 2). Because »f the time& dependent
narure of any adverse effects from oxygen, chloride, and fluoride
concentrations in excess of the limirs, it is unnecessary to shut dowan
immediately since the conditions for corrective acticm to restore
concencrations within the steadv-state limits has been established. If
the corrective action has not been effective ar the end of the Z4-nour
pericd, ther the reactor will be brought to the COLD SHUTDOWN cendition
and the corrective action will contioue.

The effects of contaminants in the reactor coolant are Cemperature
dependernt. It is consistent, therefore, to permit transient concentra-
cion to exist for 48 hours fer coclant temperatures less than 250°F and
still provide the assurarce the integrity of the primary coolant system
wil! be maintained.

In order to restore the contaminant concentrations to within specifica-
tion limits in the event such limits were exceedea, mixiag of the
primary coclant with the reactor cculamt pumps may be required. This
will result in a small heatup of short duration and will not fucrease
the average conlant temperature above 250°F.

E_Sprcnces
1. USAR, Section 4.5.2
2. USAR, Section 10.2.3

!
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Reactor Coolant Temperature Conditions for Criticality

At the beginniag of a fuel cycle the moderator temperature coeffi-
cient hae its most positive or least negative value. As the boron
concentration is reduced throughout the fuel cycle, the moderator
temperature coefflcient becomes more negative. The safety analyses
conducted for Prairie Island units with Westinghouse fuel assumed a
non-positive moderator temperature ccefficient. The isothermal
temperature coefficient is defined as the reactivity change
associated with a unit change in the moderator and fuel tempera-
tures. Essentially, the iscthermal temperature coefficient is the
sum ¢f the moderator and fuel temperature coefficients. This
coefficient is measured directly during startup physics testing,
whereas the moderator temperature coefficient is an inferred
parameteér determined by subtracting the predicted fuel temperature
coefficient from the experimentally determined isothermal temperature
coefficient,

For extended optimum fuel burnup it is necessary to either load the
réactor with burnable pcisens or {ncrease the boron concentration

in the reacter conlant system. If the latter approach is emphasized,
it is possible that a positive moderator temperature coefficient
could exist at beginning of cvcle (BOC). For cycles with Exxon
fuel, safetv ansiyses are conducted assuming a positive moderator
temperature coefficient. These analyses predict the isothermal
coefficient to be negative at an all rods out, hot zero power
condition. Other conditions, e.g., higher power or partial rod
insertion would cause the isothermal coefficient to have a more
negative value. These analyses demonstrate that applicable criteria
in th. NRC Sctandard Review Plan (NUREG 75/087) are met,

thysics measurements and analyses are conducted during the reload
startup test program to (1) wverify that the plant will operate
within safety analyses assumptions and (2) estatlish operational
procedures to ensure safety analyses assumptions are met. The
3.1.F.]1 requirements are waived during low power physics tests fo
permit measurement of reactor temperaturc coefficient and other
physics desfgn parameters of interest. Special operating precautions
will be taken during these p?q,ics tests. In addition, the strong
negative Doppler coefficient and the small integrated 'k/k would
1imit the magnitude of a power excursior resulting from a reduction
of moderator density.

References:
FSAR Figure 3.2.10

(1)
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The chemical and volume control system provides control of the reactor
coolant system boron inventory (Reference 1). This is normally accomp-
lished by using any one of the three charging pumps in series with any
one of the four boric acid pumps. The design of the two-unit plant
permits the alignment of any of the four boric acid transfer pumps to
either reactor. An alternate method of boration will be use of the
charging pumps taking suction directly from the refueling water storage
tank. A third method will be to use the safety injection pumps. There
are two sources of borated water available for injection to the core
through 3 different paths.

(1) The boric acid transfer pumps can deliver the boric acid tank
contents to the suction of the charging pumps that can inject it to
the reactor coolant system through the charging line or the reactor
coolant pump seals.

(2) The charging pumps can take suction directly from the refueling
water storage tank. (1950 ppm boron solution. Reference is made
to Specification 3.3.A.1.a.)

(3) The safety injection pumps can take their suctions from either the
boric acid tanks or the refueling water storage tank and inject the
contents to the reactor coolant system through the high head safety
injection piping.

The quantity of boric acid in storage from either the boric acid tanks
or the refueling water storage tank is sufficient to borate the reactor
coolant in order to reach COLD SHUTDOWN at any time during core life.

Approximately 1800 gallons of at least 11.5%7 solution of boric acid are
required to meet COLD SHUTDOWN condition. Thus, a minimum of 2000
gallons in the boric acid tank is specified. If the safety injection
system is actuated while there are only 2000 gallons in the boric acid
tank, more than 600 galions of concentrated boric acid solution would
be injected into the core before the pump suction is transferred to the
refueling water storage tank. This 600 gallons injected into the core
is more than sufficient to counteract the effects of the rupture of a
steam pipe (Reference 2).

In order to ensure solution solubility at the boric acid concentration
in the system, a minimum temperature of 145°F is required. Two channels
of heat tracing are installed on lines normally containing concentrated
boric solution to maintain the required minimum temperature.

References

1. USAR Section 10.2.3.2
2. USAR Section 14.5.5
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The normal procedure for starting the reactor is, first, to heat the
reactor coolant to near operating temperature by running the reactor
coolant pumps. The reactor is then made critical by withdrawing control
rods and/or ¢iluting boroa in the coolant (Reference 1). With this
mode of start-up, the en2rgy stored in the reactor coolant during the
approach to criticality is substantially equal to that during POWER
OPERATION and therefore, to be conservative, most engineered safety
system components and auxiliary cooling systems shall be fully OPERABLE.
During low temperature PHYSICS TEST there is a negligible amount of
stored energy in the reactor coolant; therefore, an accident comparable
in severity to the Design Basis Accident is not possible, and the
engineered safeguard systems are not required.

The OPERABLE status of the various systems and compcnents is to be
demonstrated by periodic tests, defined by Specification 4.5. A large
fraction of these tests will be performed while the reactor is operating
in the power range. If a component is found to be inoperable, it will
be possible in most cases to effect repairs and restore the system to
full OPERABILITY within a relatively short time. Limited conditions of
permissible temporary outage of redundant components are prescribed for

specific time intervals that are consistent with minor maintenance.

These permissible conditions and time intervals are specified in such a
manner as to apply identically during sustained POWER OPERATION and
during recovery from inadvertent scram or from shutdown compelled by
Technical Specifications because of outage of a specific component that
has again been made OPERABLE. The transient condition of restart in
the latter cases in no way alters the types of safeguards equipment nor
the extent of redundancy that must be available.

Inoperability of a single component does not negate the ability of the
system to perform its function, but it reduces the redundancy provided
in the reactor design and thereby limits the ability to tolerate addi-
tional equipment failures. If it develops that the inoperable component
is not repaired within the specified allowable time period or that a
second component in the same or related system is found to be inoper-
able, the reactor will initially be put in the hot shutdown condition

to provide for reduction of cooling requirements after a postulated
loss-of~-coolant accident. If the malfunction(s) are not corrected,
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after 48 hours in HOT SHUTDOWN, the reactor will be placed in the COLD
SHUTDOWN condition, within the next 30 hours. In the COLD SHUTDOWN
condition there is no possibiiity of a LOCA that would release fissica
products or damage the fuel elements.

The specified intervals for equipment inoperab’lity are based on:

(1) Assuring with high reliability that the safety system will function
properly if required to do so.

(2) Allowance of sufficient time to complete -equired repairs and
testing using safe and proper procedures.

Assuming the reactor has been operating at full RATED POWER for at
least 100 days, the magnitude of the decay heat decreases as follows
after initiating HOT SHUTDOWN.

Time After Shutdown Decay Heat, 7 of RATED POWER
I min. 4

30 min. 2

1 hour 1.
0

0

8 hours
48 hours

OV OWm
oY N

Thus, the requirement for core cooling in case of a postulated loss-
of-coolant accident while in the shurdown condition is significantly
reduced below the requirements for a postulated loss-of-coolant acci-
dent during POWER OPERATION. Putting the reactor in the HOT SHUTDOWN
condition significantly reduced the potential consequences of a loss-
of-coolant accident, and also allows more free access to some of the
engineered safeguards components in order to effect repairs. Failure
to complete repairs within 48 hours after placing the reactor in the
HOT SHUTDOWN condition is considered indicative of need for major
maintenance, and in such cases the reactor would therefore be placed
in the COLD? SHUTDOWN condition.

The accumulator and refueling water tank conditions specified are
consistent with those assumed in the LOCA analysis (Reference 2).

The containment cooling function is provided by two independent systems:
containment fan cocler units and containment sprays. During normal
operation, four containment fan cooler units are utilized to remove
heat lost from equipment and piping within the containment. In the
event of the Design Basis Accident, any one of the following combina-
tions will provide sufficient cooling to reduce containment pressure:
four containment fan cooler units, two containment spray pumps, Or two
containment fan cooler units plus one containment spray pump (Reference
4)., Two of the four containment fan cooler units are permitted to be
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inoperable during POWER OPERATION. This is an abnormal operating
situation, in *hat plant operating procedures require that inoperable
containment fan cooler units be repaired as soon as practical. However,
because of the difficulty of access to make repairs, it is important on
occasion to be able to operate temporarily with only two containment

fan cooler units. Two containment fan cooler units can provide adequate
cooling for normal operation when the containment fan cooler units are
cooled by the chilled water system (Reference 3). Compensation for

this mode of operation is provided by the high degree of redundancy of
containment cooling systems during a Design Basis Accident.

One component cooling water pump together with one component cooling
heat exchanger can accommodate the heat removal load on one unit,
either following a loss-of-coolant accident or during normal plant
shutdown. The four pumps of the two-unit facility can be cross-
connected as necessary to accommodate temporary outage of the pump.
1f, during the post-accident phase, the component ccoling water supply
were lost, core and containment cooling could be maintained until
repairs were effected (Reference 5).

Normal cooling water supply is from two motor-driven pumps backed up
by a third motor-driven pump (Reference €). In the event of complete
loss of station power, cooling water is supplied by two diesel-driven
pumps which start automatically, each serving half the fan coolers in
each reactor. Operation of a single cooling water pump of either type
provides sufficient cooling in one unit during the injection and
recirculation phases of a postulated loss-of-coolant accident plus
sufficient cooling to maintain the second unit in a hot stanuby condi-
tion.

The component cooling water system and the cooling water system provide
water for cooling components used in normal operation, such as turbine
generator components, and reactor auxiliary components in addition to
supplying water for accident functions. These systems are designed to
automatically provide two separate redundant paths in each system
following an accident. Each redundant path is capable of cooling
required components in the unit having the accident and in the oper-
ating unit,.

There are several manual valves and manually-controlled motor-operated
valves in the engineered safety feature systems that could, if one
valve is improperly positioned, prevent the required injection of
emergency coolant (Reference 7). These valves are used only when the
reactor is subcritical and there is adequate time for actuation by the
reactor operator. To ensure that the manual valve alignment is appro-
priate for safety injection during power operation, these valves are
tagged and the valve position will be changed only under direct




B.3.3-4

3.3 ENGINEERED SAFETY FEATURES

Bases continued

administrative control. For the motor-operated valves, the motor
control center supply breaker is physically locked in the open position
to ensure that a single failure in the actuation circuit or power
supply would not move the valve,

Specification 3.3.A.3 allows use of an SI pump to perform operations
required at low RCS temperatures; e.g., raising accumulator levels in
order to meet the level requirement of Specification 3.3.A.1.b(2) or
ASME Section XI tests of the SI system check valves.

Specification 3.3.A.3 also allows use of both SI pumps at low tempera-
tures for conduct of the integrated SI test. In this case, pressurizer
level is maintained at less than 507 and the SI pump discharge valves
are shut to prevent fluid injection into the RCS. This combination of
conditions under strict administrative control assure that overpressuri-
zation cannot occur. The option of having the reactor vessel head
removed is allowed since in this case RCS overpressurization cannot

occur.

References

1. USAR, Section 3.3.2

2. USAR, Section 14.6.1

3. USAR, Section 6.3.2

4, USAR, Section 6.3

5. USAR, Section 10.4.2

6. USAR, Section 10.4.1

7. USAR, Figure 6.2-1
USAR, Figure 6.2-2
USAR, Figure 6.2-5
USAR, Figure 10.2-11




3.4 STEAM AND POWER CONVERSION SYSTEMS

Bases

A reactor shutdown from power requires removal of decay heat. Decay
heat removal requirements are normally satisfied by the steam bypass to
the condenser and by continued feedwater flow to the steam generators.
Normal feedwater flow to the steam generators is provided by operation
of the turbine-cycle feedwater system.

The ten main steam safety valves have a total combined rated capability
of 7,745,000 lbs/hr. The total full power steam flow is 7,094,000
1bs/hr; therefore, the ten main steam safety valves will be able to
relieve the total steam flow if necessary (Reference 1).

In the unlikely event of complete loss of offsite electrical power to
either or both reactors, continued removal of decay heat would be
assured by availability of either the steam-driven auxiliary feedwater
pump or the motor-driven auxiliary feedwater pump associated with each
reactor, and by steam discharge to the atmosphere through the main
steam safety valves. One auxiliary feedwater pump can supply sufficient
feedwater for removal of decay heat from one reactor. The motor-driven
auxiliary feedwater pump for each reactor can be made available to the
other reactor.

The minimum amount of water specified for the condensate storage tanks
is sufficient to remove the decay heat generated by ome reactor in the
first 24 hours of shutdown. Essentially unlimited replenishment of the
condensate storage supply is available from the intake structures
through the cooling water system.

The two power-operated relief valves located upstream of the main steam
isolation valves are required to remove decay heat and cool the

reactor down following a high energy line rupture outside containment
(Reference 2). Isolation dampers are required in ventilation ducts

that penetrate those rooms containing equipment needed for the accident.

The limitations on secondary system specific activity ensure that the
resultant off-site radiation dose will be limited to a small fraction
of 10 CFR Part 100 limits in the event of a steam line rupture. This
dose also includes the effects of a coincident 1.0 gpm primary to
secondary tube leak in the steam generator of the affected steam line.
These values are consistent with the assumptions used in the accident
analyses.

Reference

1. USAR, Section 11.9.4
2. FSAR, Appendix I
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Instrumentation has been provided to sense accident conditions and to
initiate reactor trip and operation of the Engineered Safety Features
(Reference 1). l

Safety Injection

The Safety Injection System is actuated automatically to provide
emergency cooling and reduction of reactivity in the event of a loss-
of-coulant accident or a steam line break accident.

Safety injection in response to a loss-of-coolant accident (LOCA) is
provided by a high containment pressure signal backed up by the low
pressurizer pressure signal. These conditions would accompany the
depressurization and coolant loss during a LOCA.

Safety injection in response to a steam line break is provided directly
by a low steam line pressure signal, backed up by the low pressurizer
pressure signal and, in case of a vreak within the containment, by the
high containment pressure signal.

The safety injecting of highly borated water will offset the temperature-
induced reactivity addition that could otherwise result from cooldown
following a steam line break.

Containment Spray

Containment sprays are also actuated by a high containment pressure
signal (Hi-Hi) to reduce containment pressure in the event of a loss-
of-coolant or steam line break accident inside the containment.

The containment sprays are actuated at a higher containment pressure
(approximately 50% of design containment pressure) than is safety
injection (10Z of design). Since spurious actuation of containment
spray is to be avoided, it is initiated on coincidence of high contain-
ment pressure sensed by three sets of one-ocut-of-two containment pres-
sure signals provided for its actuation.

Containment Isolation

A containment isolation signal is initiated by any signal causing auto-
matic initiation of safety injection or may be initiated manually. The
containment isolation system provides the means of isolating the various
pipes passing through the containment walls as required to prevent the
release of radicactivity to the environment in the event of a loss-of-
coolant accident.

Steam Line Isolation

In the event of a steam line break, the steam line stop valve of the
affected line is automatically isolated to prevent continuous, uncon-
trolled steam release from more than one steam generatcr. The steam
lines are isolated on high containment pressure (Hi-Hi) or high steam



B.3,5=2

3.5 INSTRUMENTATION SYSTEM

Bases continued
Steam Line Isolation (continued)

line flow in coincidence with low T and safety injection or high
steam flow (Hi-Hi) in coincidence with safety injection. Adequate pro-
tection is afforded for breaks inside or outside the containment even
when it is assumed that the steam line check valves do not function
properly.

Containment Ventilation Isolation

Valves in the containment purge and inservice purge systems automati-
cally close on receipt of a Safety Injection signal or a high radiation
signal. Gaseous and particulate monitors in the exhaust stream or a
gaseous monitor in the exhaust stack provide the high radiation signal.

Ventilation System Isolation

In the event of a high energy line rupture outside of containment,
redundant isolation dampers in certain ventilation ducts are closed
(Reference 4).

Safeguards Bus Voltage

Relays are provided on buses 15, 16, 25, and 26 to detect loss of vol-
tage and degraded voltage (the voltage level at which safety related
equipment may not operate properly). On loss of vo'tage, the automatic
voltage restoring scheme is initiated immediately. ‘hen degraded vol-
tage is sensed, the voltage restoring scheme is initiated if acceptable
voltage is not restored within a short time period. This time delay
prevents initiation of the voltage restoring scheme when large loads
are started and bus voltage momentarily dips below the degraded voltage
setpoint.

Auxiliary Feedwater System Actuation

The fcllowing signals automatically start the pumps and open the steam
admission control valve to the turbine driven pump of the affected unit:

. Low-low water level in either steam generator

. Trip of both main feedwater pumps

. Safety Injection signal

. Undervoltage on both 4.16 kV normal buses (turbine driven pump
only)

W -

Manual control from both the control room and the Hot Shutdown Panel
are also available. The design provides assurance that water can be
supplied to the steam zenerators for decay heat removal wnen the normal
feedwater system is not available.
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Limiting Instrument Setpoints

1. The high containment pressure limit is set at about 10Z of the
maximum internal pressure. Initiation of Safety injection protects
against loss of coolant (Reference 2) or steam line break accidents
as discussed in the safety analysis.

2. [he 4i-Hi containment pressure limit is set at about 50Z o’ the
maxinum internal pressure for initiation of containment spray
and at about 307 for initiation of steam line isclation.
Initiation of Containment Spray and Steam Line Isolation protects
against large loss of coolant (Reference 2) or st-am line break
accidents (Reference 3) as discussed in the safety analysis.

3. The pressurizer low pressure limit is set substantially below
system operating pressure limits. However, it is sufficiently
high to protect against a loss of coolant accident as shown in
the safety analysis (Reference 2).

4, The steam line low pressure signal is lead/lag compensated and
its setpoint is set well above the pressure expected in the
event of a large steam line break accident as shown in the
safety analysis (Reference 3).

The high steam line flow limit is set at approximately 20% of
nominal full-load flow at the no-load pressure and the high-high
steam line flow limit is set at approximately 1207 of nominal
full-load flow at the full load pressure in order to protect
against large steam break accidents. The coincident low T
setting limit for steam line isolation initiation is set beYBw
its hot shutdown value. The safety analysis shows that these
settings provide protection in the event of a large steam break
(Reference 3).

wn
.

6. Steam generator low-low water level and 4.16 kV Bus 1l and 12
(21 and 22 in Unit 2) low bus voltage provide initiation signals
for the Auxiliary Feedwater System. Selection of these setpoints
is discissed in the Bases of Section 2.3 of the Technical Specifi-
cation.

7. High radiation signals providing input to the Containment
Ventilation Isolation circuitry are set in accordance with the
Radioactive Effluent Technical Specifications. The setpoints
are established to prevent exceeding the limits of 10 CFR Part
20 at the SITE BOUNDARY.




5-305‘“
REV

3.5 INSTRUMENTATION SYSTEM

Bases continued
Limiting Instrument Setpoints (continued)

8. The degraded voltage protection setpoint is 90* 2% of nominal
4160 V bus voltage. Testing and analysis have shown that all
safeguards loads will operate properly at or above the degraded
voltage setpoint. The degraded voltage protection time delay of
6+2 seconds has been shown by testing and analysis to be long
enough to allow for voltage dips resulting from the starting of
large loads. This time delay is also consistent with the
maximum time delay assumed in the ECCS analysis for starting of
a safety injection pump. A maximum limit on the degraded
voltage setpoint has been established to prevent unnecessary
actuation of the voltage restoring scheme.

The loss of voltage protection setpoint is approximately 557 of
nominal 4160 V bus voltage. Relays initiate a rapid (less than
two seconds) transfer to an alternate source on loss of voltage.

Instrument Operating Conditions

During plant operations, the complete instrumentation systems will
normally be in service. Reactor safety is provided by the Reactor
Protection System, which automatically initiates appropriate action to
prevent exceeding established limits. Safety is not compromised,
however, by continuing operation with certain instrumentation channels
out of service since provisions were made for this in the plant design.
This specification outlines limiting conditions for operation necessary
to preserve the effectiveness of the Reactor Control and Protection
System when any one or more of the channels is out of service.

Almost all reactor protection channels are supplied with sufficient
redundancy to provide the capability for CHANNEL CALIBRATION and test
at power. Exceptions are backup channels such as reactor coolant pump
breakers. The removal of one trip channel on process control equipment
is accomplished by placing that channel bistable in a tripped mode;
e.g., a two-out-of-three circuit becomes a one-out-of-two circuit. The
source and inte-mediate range nuclear instrumentation system channels
are not intentionally placed in a tripped mode since these are one-out-
¢ -two trips, and the trips are therefore bypassed during testing.
Testing does not trip the system unless a trip condition exists in a
concurrent channel.

References

l. USAR, Section 7.4.2
2. USAR, Section 14.6.1
3. USAR, Section 14.5.5
4. FSAR, Appendix I




3.6 CONTAINMENT SYSTEM

Proper functioning of the Shield Building vent system is essential to
the performance of the containment system. Therefore, except for
reasonable periods of maintenance outage for one redundant chain of
equipment, the system should be wholly in readiness whenever above
200°F. Proper functioning of the auxiliary building special vent
system and isolation of the auxiliary building normal vent system are
similarly necessary to preclude possible unfiltered leakage through
penetrations that enter the special ventilation zonme.

The auxiliary building special ventilation zone and its associated
ventilation system have been designed to serve as secondary containment
following a loss of coolant accident (Reference 2). Special care was
taken to design the access doors in the boundary and isolation valves
in normal ventilation systems so that AUXILIARY BUILDING SPECIAL
VENTILATION ZONE INTEGRITY can be intact during reactor operation. The
zone can perform its accident function with openings if they can be
closed within 6 minutes, since the accident analysis assumed direct
leakage of primary containment atmosphere to the environs when the
shield building is at positive pressure (6 minutes). As noted In
Reference 2, part of the Shield Building is part of the Auxiliary
Building Special Ventilation Zone Integrity. The part of the Shield
Building which is part of the Auxiliary Building Special Ventilationm
Zone is subject to the Technical Specifications of the Shield Building
Integrity and not those associated with Auxiliary Building Special
Ventilation Zone Integrity.

The action statement which allows Shield Building Integrity to be lost
for 24 hours will allow for modifications to be made to the Shield
Building during power operations.

The COLD SHUTDOWN condition precludes any energy release or buildup
of containment pressure from flashing of reactor coolant in the event
of a system break.

The shutdown margin for the COLD SHUTDOWN condition assures sub-criti-
cality with the vessel closed, even if the most reactive rod control
cluster assembly were inadvertently withdrawn.

The 2 psig limit on internal pressure provides adequate margin between
the maximum internal pressure of 46 psig and the peak accident pressure
resulting from the postulated Design Basis Accident (Reference l).

The containment vessel is designed for 0.8 psi internal vacuum, the
occurrence of which will be prevented by redundant vacuum breaker
systems.

The containment has a nil ductility transition temperature of 0°F.
Specifying a minimum temperature of 30°F will provide adequate margin
above NDTT during power operation when containment is required.

The conservative calculation of off-site doses for the loss of coolant
accident (References 2, 4) is based on an inf' -1 shield building annulus
air temperature of 60°F and an initial containment vessel air tempera-
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ture of 104°F. The calculated period following LOCA for which the
shield building annulus pressure is positive, and the calculated
off-site doses are sensitive to this initial air temperature difference.
The specified 44°F temperature difference is consistent with the LOCA
accident analysis (Reference 4).

The initial testing of inleakage into the shield building and the
auxiliary building special ventilation zone (ABSVZ) has resulted in
greater specified inleakage (Figure TS.4.4~1, change No. 1) and the
necessity to deenergize the turbine building exhaust fans in order to
achieve a negative pressure in the ABSVZ (TS.3.6.E.2). The staff's
conservative calculation of doses for these conditions indicated that
changing allowable containment leak rate from 0.5% to 0.25%/day would
offset the increased leakage (Reference 3).

High efficiency particulate absolute (HEPA) filters are installed
before the charcoal adsorbers to prevent clogging of the iodine adsor-
bers for all emergency air treatment systems. The Charcoal adsorbers
are installed to reduce the potential release of radioiodine to the
environment. The in-place test results should indicate a HEPA filter
leakage of less than 1Z through DOP testing and a charcoal adsorber
leakage of less than 17 through halogenated hydrocarbon testing. The
laboratory carbon sample test results should indicate a radioactive
methyl iodide removal efficiency of at least 907 under test conditions
which are more severe than accident conditions. The satisfactory
completion of these pericdic tests combined with the qualification
testing conducted on new filters and adsorbe» provide a high level of
assurance that the emergency air treatment systems will perform as
predicted in the accident analyses.

In-place testing procedures will be establisi.ed utilizing applicable
sections of ANSI N510 - 1975 standard as a procedural guideline only.

The operability of the equipment and systems required for the control
of hydrogen gas ensures that this equipment will be available to main-
tain the hydrogen concentration within containment below its flammable
limit during post-LOCA conditions., Either recombiner unit is capable
of controlling the expected hydrogen generation associated with (1)
zirconium-water reactions, (2) radiolytic decomposition of water, and
(3) corrosion of metals within containment. These hydrogen control
systems are consistent with the recommendations of Regulatory Guide
1.7, "Control of Combustible Gas Concentrations in Containment Fol-
lowing a LOCA", March 1971,

References

1. USAR, Section 5

2, USAR, Section 10.3.4 and FSAR Appendix G
3. Letter to NSP dated November 29, 1973

4, Letter to NSP dated September 16, 1974
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3.7 AUXILIARY ELECTRICAL SYSTEM

The intent of this specification is to provide assurance that at least
one external source and one standby source of electrical power is
always available to accomplish safe shutdown and containment isolation
and to operate required engineered safeguards equipment following an
accident.

Plant auxiliary power can be supplied from four separate external power
sources which have multiple off-site network connections: the reserve
transformer from the 161 kV portion of the plant substation; the second
reserve trar-former from the 345 kV portion of the plant substation and
the two cooling tower transformers, one of which is supplied from a
tertiary winding on the substation auto transformer, and the other
directly from the 345 kV switchyard. Any one of the four sources is
sufficient, under analyzed conditions, to supply all the necessary
accident and post-accident load requirements for one reactor, along
with the shutdown of the second reactor.

Each source separately supplies the safeguards buses in such manner
that items of equipment which are redundant to each other are supplied
bv separate sources and buses.

Each diesel generator is connected to one 4160 volt safeguards bus in
each of the two rea.tors and has sufficient capacity to start sequen-
tially and operate the safeguards equipment supplied by one bus. The
set of safeguards equipment items supplied by each bus is, alone, suf-
ficient to maintain adequate cooling of the fuel and to maintain
containment pressure within the design value in the event of a loss=-
of-coolant accident.

Each diesel starts automatically upon low voltage on its associated

bus in either unit and both diesel generators start in the event of a
safety injection signal for either reactor. The minimum fuel supply of
70,000 gallons will supply one diesel cooling water pump and one diesel
generator (loaded per USAR Table 8.4-1) for greater than 14 days. Addi- l
tional diesel fuel can normally be obtained within a few hours. This
assures an adequate supply even in the event of the probable maximum |
flood.

Following the inoperability of a Diesel Generator, the other diesel
generator is tested to prove that the cause of the inoperability does
not affect both diesel generators., However, if the diesel generator
is inoperable due to preplanned preventative maintenance, operability
of the other diesel generator does not need to be proven,
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The plant 125 volt d-c power is normally supplied by two batteries for
each plant, each of which will have a battery charger in service to
maintain full charge and to assure adequate power for starting the
diesel generators and supplying other emergency loads.

The arrangement of the auxiliary power sources and equipment and this
specification assure that no single fault condition will deactivate
more than one redundant set of safeguard equipment items in ome reactor
and will therefore not result in failure of the plant protection system
to respond adequately to a loss-of-coolant accidenc.

Reference

USAR, Section 8
USAR, Figure 8,2-2
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3.8 REFUELING AND FUEL HANDLING

The equipment and general procedures to be utilized during refueling
are discussed in the FSAR. Detailed instructions, the precautions
specified above, and the design of the fuel handling equipment
incorporating built-in interlocks and safety features, provide
assurance that no incident could occur during CORE ALTERATIONS that
would result in a hazard to public health and safety (Reference 1).
Whenever changes are not being made in core geometry, one flux
monitor is sufficient. This permits maintenance of the instrumenta-
tion. Continuous monitoring of radiation levels and neutron flux |
provides immediate indication of an unsafe condition. The residual
heat removal pump is used to maintain a uniform boron concentration.

|
Under rodded and unrodded conditions, the K of the reactor must be

less than or equal to 0.95 and the boron coaszntrltion must be l ‘
greater than or equal to 2000 ppm as indicated in 3.8.A.4. Periodic

checks of refueling water boron concentration insure that proper

shutdown margin is maintained. 3.8.A.9 allows the control room |
operator to inform the manipulator operator of any impending unsafe

condition detected from the main control board indicators during fuel

movement.

No movement of fuel in the reactor is permitted until the reactor has
been subcritical for at least 100 hours to permit decay of the
fission products in the fuel. The delay time is consistent with the
fuel handling accident analysis (Reference 2).

The spent fuel assemblies will be loaded into the spent fuel cask
after sufficient decay of fission products. While inserting and
withdrawing the cask into poeol No. 1, the cask will be suspended above
the bottom of the pool up to a maximum of 42 feet. The consequences
of potential load drops have been evaluated in accordance with
NUREG-0612 (Reference 4). Following is a discussion of the basis for
the limitations which resulted from that evaluation.

The cask will not be inserted into the pool until all fuel stored in
the pool has been discharged from the reactor a minimum of 5 years.
jupporting analysis indicated that fuel stored in the pool for a
period as short as 50 days would allow sufficient decay of the
fission products such rhat their release would result in off-site
doses less than 25% of the 10CFR Part 100 guidelines. The five year
decay perind was selected in following the general principle that
spent fuel with the longest decay time would result in the least
off-gite doses in the event of an accident, while providing the plant
operac‘onal flexibility. The cask will not be inserted or withdrawn
from the pool unless a minimum boron concentration of 1800 ppm is
present. The 1800 ppm will ensure that if fuel is crushed by a cask
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drop, k vill be less than or equal to 0.95. The cask will not be
inncrtca or withdrawn from the pool unless a cask impact limiter,

crash pad, or combincstion thereof is in place with the capability to
aosorb energy of a cask drop such that no significant amount of water
leakage results from pool structural damage. This is to ensure that at
no time will water level drop below the top of the spent fuel stored in
the pool. In loading the cask into a carrier, there is a potential
drop of 66 feet (Reference 3). The cask will not be loaded onto the
carrier for shipment prior to a 3-month storage period. At this time,
the radiocactivity has decayed so that a release of fission products
from all fuel assemblies in the cask would result in off-site doses
less than 10 CFR Part 100. It is assumed, for this dose analysis that
12 assemblies rupture after storage for 90 days. Other assumptions are
the same as those used in the dropped fuel assembly accident in the
SER, Section 15. The resultant doses at the SITE BOUNDARY are 94 Rems
to the thyroid and 1 Rem whole body.

The number of recently discharged assemblies in Pool No. | has been
limited to 45 to provide assurance that in the event of loss of pool
cooling capability, at least eight hours are available under worst case
conditions to make repairs until the onset of boiling.

The Spent Fuel Pool Special Ventilation System (Reference 3) is a
safeguards system which maintains a negative pressure in the spent fuel
enclosure upon detection of high area radiation. The Spent Fuel Fool
Normal Ventilation system is automatically isolated and exhaust air is
drawn through filter modules containing a roughing filter, particulate
filter, and a charcoal filter before discharge to the eavironment via
one of the Shield Building exhaust stacks. Two completely redundant
trains are provided. The exhaust fan and filter of each train are
shared with the corresponding train of the Containment In-service Purge
System. High efficiency particulate absolute (HEPA) filters are installed
before the charcoal adsorbers to prevent clogging of the iodine adsorbers
in each SFPSVS filter train. The charcoal adsorbers are installed to
reduce the potential release of radioiodine to the environment. The
in-place test results should indicate a HEPA filter leakage of less

than 1Z through DOP testing and a charcoal adsorber leakage of less

than 1% through halogenated hydrocarbon testing. The laboratory carbon
sample test results should indicate a radicactive methyl iodide removal
efficiency of at least 902 under test conditions which are more severe
than accident conditions. The satisfactory completion of these periodic
tests combined with the qualification testing conducted on new filters
and adsorber provide a high level of assurance that the emergency air
treatment systems will perform as predicted in the accident analyses.

During movement of irradiated fuel assemblies or control rods, a water
level of 23 feet is maintained to provide sufficient shielding.
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The water level may be lowered to the top of the RCCA drive shafts for
latching and unlatching. The water level may also be lowered below 20
feet for upper internals removal/replacement. The basis for these
allowance(s) are (1) the refvaling cavity pool has sufficient level to
allow time to initiate repairs or emergency procedures to cool the

core, (2) during latching/unlatching and upper internals removal/replace-
ment the level is closely monitored because the activity uses this

level as a reference point, (3) the time spent at this level is minimal.

References

2

.-

USAR, Section 10.2.1
USAR, Section 14.5.1
USAR, Section 10.3
USAR, Section 10,3.4.2.1

Exhibit C, NSP License Amendment Request Dated December 21, 1984.
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3.9 RADIATION EFFLUENT

Bases

A. Liquid Effluents

Specification 3.9.A.1 is provided to ensure that the concentration of
radioactive materials released in liquid waste effiluents from the site
to UNRESTRICTED AREAS will be less than the concentration levels speci-
fied in 10 CFR Part 20, Appendix B, Table II Column 2. This limitation
provides additional assurance that the levels of radiocactive materials
in bodies of water outside the site will not result in exposures
exceeding (1) the Section II.A design objectives of Appendix I, 10 CFR
Part 50, to an individual and (2) the limits of 10 CFR 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 MPC in air (submersion) was converted to an equiva-
lent concentration in water using the methods described in International
Commission on Radiological Protection (ICRP) Publication 2,

Specification 3.9.A.2.a is provided to implement the requirements of
Sections I1.A, III.A and IV.A of Appendix I, 10 CFR Part 50. The
LIMITING COMDITION FOR OPERATION implements the guides set forth in
Section II.A of Appendix I. Action required by Specification 3.8.A.2.B
provides the required operating flexibility and at the same time imple-
ments the guides set forth in Section IV.A of Appendix I to assure that
the releases of radioactive material in liquid effluents will be kept
"as low as is reasonably achievable". Considering that the nearest
drinking water supply using the river for .rinking water is more than
300 miles downstream, there is reasonable assurance that the operation
of the facility will not result in radionuclide concentrations in the
drinking water that are in excess of the requirements of 40 CFR l4l.

Specification 3.9.A.3 provides assurance that the liquid radwaste
treatment system will be available for use whenever liquid effluents
require treatment prior to release to the environment. The requirements
that the appropriate portions of this system be used when specified
provides assurance that the releases of radioactive materials in liquid
effluents will be kept "as lo as i{s reasonably achievable". This
specification implements the requirements of 10 CFR Part 50.36a, |
Geneial Design Crirerion 60 of Appendix A to 10 CFR Part 50 and the
design objective gisen in Section II1.D of Appendix I to 10 CFR Part 50.
The specified limits governing the use of appropriate portions of the
liquid radwaste treaiment system were specified as a suitable fraction
of the guide set forth in Section II.A of Appendix I, 10 CFR Part 50,
for liquid effluents.

The liquid radwaste treatment system is shared by both units., It is
not practical to determine the contribution from each unit to liquid
radwaste releases. For this reason, liquid radwaste releases will be
allocated equally to each unit,
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A. Liquid Effluents (continued)

Restricting the quantity of radioactive material contained in the speci-
fied tanks provides assurance that in the event of an uncontrolled
release of the contents of the tank, the resulting concentrations would
be less than the limits of 10 CFR Part 20, Appendix B, Table II, Column
2, in an UNRESTRICTED AREA.

B. Gaseous Effluents

Specification 3.9.B.1.a is provided to ensure that the dose rate at any
time at the SITE BOUNDARY from gaseous effluents from all units on the
site will be within the annual dose limits of 10 CFR Part 20 for
UNRESTRICTED AREAS. The annual dose limits are the doses associated
with the concentrations of 10 CFR Part 20, Appendix B, Table II Column
1. These limits provide reasonable assurance that radiocactive material
discharged in gaseous effluents will not result in the exposure of an
individual in an unrestricted area, either inside or outside the site
boundary to annual average concentrations exceeding limits specified in
Appendix B, Table II of 10 CFR Part 20 [10 CFR Part 20.106(b)]. For
individuals who may at times be within the SITE BOUNDARY, the occupancy
of the individual will 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 gamma and beta dose rates above background to an
individual at or beyond the SITE BOUNDARY to less than or equal to

500 mrem/year to the total body or to less than or equal to 3000
mrem/year to the skin. These release rate limits also restrict, at all
times, the corresponding thyroid dose rate above background to less
than or equal to 1500 mrem/year at the SITE BOUNDARY.

Specification 3.9.B.2.a is provided to implement the requirements of
Sections II.B, III.A and IV.A of Appendix I, 10 CFR Part 50. The
LIMITING CONDITIONS FOR OPERATION implement the guides set forth in
Section II.B of Appendix I. Action required by Specification 3,9.B.2.b
provides 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 will be
kept "as low as is reasonably achievable".

Specification 3.9.B.3.a is provided to implement the requirements of
Sections I1.C, TII.A and IV.A of Appendix I, 10 CFR Part 50, The
LIMITING CONDITIONS FOR OPERATION are the guides set forth in Section
I1.C of Appendix I. 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
radiocactive materials in gaseous effluents will be kept "as low as is
reasonably achievable'". The release rate specifications for I-131,
tritium and radioactive particulates with half-lives greater than eight
days are dependent on the exieting radionuclide pathways to man in the
UNRESTRICTED AREA. The pathways which are examined in the development
of these calculations are: 1) individual inhalation of airborne radio=-
nuclides, 2) deposition of radionuclides onto green leafy vegetation
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B. Gaseous Effluents (continued)

with subsequent consumption by man, 3) 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 ground with subse-
quent exposure of man.

Specification 3.9.B.4.a provides assurance that the Waste Gas Treatment
System and the Ventilation Exhaust Treatment Systems will be available
for use whenever gaseous wastes are released to the environment. The
requirement that the appropriate portions of the Waste Gas Treatment
System be used when specified provides reasonable assurance that the
releases of radiocactive materials in gaseous effluents will be kept "as
low as is reasonably achievable". This specification implements the
requirements of 10 CFR 50.36a, General Design Criterion 60 of Appendix
A to 10 CFR Part 50, and the design objective given in Section II.D of
Appendix I to 10 CFR Part 50. The specified limits governing the use
of appropriate portions of the systems were specified as a suitable
fraction of the guide set forth in Sections II.B ¢nd II.C of Appendix I,
10 CFR Part 50, for gaseous effluents.

Specification 3.9.B.4.c, 3.9.B.4.d, and 3.9.B.4.e are provided to ensure
the concentration of potentially explosive gas mixtures contained in

the waste gas treatment system is maintained below the flammability
limits of hydrogen and oxygen. Automatic control features are included
in the system to prevent the hydrogen and oxygen concentrations from
reaching these flammabilitv limits. Maintaining the concentrations
below the flammability limit provides assurance that the releases of
radioactive materials will be controlled in conformance with the
requirements of General Design Criterion 60 of Appendix A to 10 CFR

Part 50.

The waste gas system is a pressurized system with two potential sources

of oxygen: 1) oxygen added for recombiner operation, and 2) placing

tanks vented for maintenance back on the system. The system is

operated with flow through the recombiners and with excess hydrogen in

the system. By verifying that oxygen is less than or equal to 27 at the l
recombiner outlet, there will be not explosive mixtures in the system,
Waste gas system oxygen is monitored by the two recombiner oxygen
analyzers and the 121 gas analyzer. The 121 gas analyzer only monitors
the low level loop of the waste gas system, If the required gas
analyzers are not operable, the oxygen to the recombiner will be
isolated to prevent oxygen from entering the system from this source,
Tanks that may undergo maintenance are normally purged with nitrogen
before placing them in service to eliminate this as a source of oxygen.

- ——

Specification 3.9.B.4.f is provided to limit the radioactivity which
ran be stored in one decay tank. Restricting the quantity of radio-
activity contained in each gas storage tank provides assurance that
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Bases continued
B. Gaseous Effluents (continued)

in the event of an uncontrolled release of the tank's conients, the
resulting total body exposure to an individual at the nearest excluslion
area boundary will not exceed 0.5 rem.

Specification 3.9.B.5.a2 requires the containmert to be PURGED, duriug
reactor operation, through the iaservice purge system. This provides
for iodine and particulate removal from the purge release. During
outages when the containment is opened for maintenance, the containuent
ventilation exhaust is directed to the monitored reactor building vent.

The cooling towers at Prairie Island are located to the south of toe
plant and are within the 50°-arc described in this specification. At
low wind, velocities (below 10 mph) the gaseous activity released

from the gaseous radwaste system could be at or near grouud level near
the cooling towers and remain long enough to b2 drawn laty the circu-
lating water in the tower. This specification minimizes the possibil-
ity of releases from the gaseous radwaste system from entering the
river from tower scrubbing.

The Waste Gas Treatment System, containment purge .:2lease veni, and
spent fuel pool vent are shared by both units, Experience has aleo
shown that contributions from both units are released from each
auriliary building vent. For this reason, it is not practical to allo-
cats releases to any specific unit, All releases will be allocated
equally in determining conformance to the design objectives of (0 CFR
Part 50, Appendix I.

C. Solid Radioactive Waste

The OPERABILITY requirements placed on the solid radwaste system ensure
that the svstem will be available for use whenever solid radwastes
require processing and packaging prior to being shipped offsite. This
specification implements the requirements of 10 CFR Part 50.36a and
General Design Criterion 60 of Appendix A to 10 CFR Part 50. The pro=-
cess parameters included in establishing the PRUCESS CONTROL PROGRAM
may include, but are not limited to waste type, waste pH, waste/liquid/
SOLIDIFICATION agent/catalyst ratios, waste oil content, waste princi-
pal chemical constituents, mixing and curing times.
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Baseg continued
D. Dose from ail Uranium Fuel Cycle Sources

This specification is promised to meet the dose limitations of 40 CFR
190. This specification requires the preparation and submittal of a
special report whenever the calculated doses from plant radioactive
effluents exceed twice the design objective doses of Appendix I,
Submictal of the report is considered a timely request, and a variance
is granted until NRC staff action on this request is complete. For
sites containing up to &4 reactors, it ls highly unlikely that the
resultant dose to a real individual will exceed 40 CFR 190 1{f the
individual reactors remain within the reporting requirement level. For
the purposes of the special report, it may be assumed that the dose
commitment to the real individual from other uranium fuel cycle sources
is negligible, with the exception that dose contributions from other
nuclear fuel c¢,cle facilities at the same site or within a radius of 5
miles must be considered.

E. & F. Effluent Monitoring Instrumentation

These specifications are provided to assure that effluent release
points are continuously monitored.
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Bases

Throughout the 3.10 Techaical Specifications, the terms "rod(s)" and
"RCCA(e2)" are synonymous.

A. Shutdown Reactivity i

Trip shutdown reactivity is provided consistent with plant safety
analyses assumptions. One percent shutdown is adequate except for the
steam break analysis, which requires more shutdown reactivity due to

the more negative moderator temperature coefficient at end of life

(when boron concentration is low). Figure TS8.3.10~1 is drawn accordingly.

B. Power Distribution Control !

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operations) and I] (Incidents of Moderate
frequency) events by: (a) maintaining the minimum DNBR in the core of
greater than or equal to ].30 during normal operation and {n short term
transients, and (b) limiting the fission gas release, fuel pellet
temperature and cladding mechanical properties to within assumed design
criteria. In addition, limiting the peak linear power density duriug
Condition I events provides assurance that the initial conditions
assumed for the LOCA analyses are met and the ECCS acceptance criteria
limit of 2200°F is not exceeded.

During opegation, the plant staff compares the measured hot channel
factors, and "H’ (described later) to the limits determined in the
transient Qnd LOCA analyses. The limiting !Q(Z) includes measurement,
engineering, and calculational uncertainties.” The terms on the right
side of the equations in Section 3.10.B.1 represent the analytical
limits, Those terms on the left side represent the measured hot channel
factors corrected for engineering, calculational, and measurement
unicertainties.

F.(Z), Height Dependent Heat Flux Hot Channel Factor, is defined as

the maximum local heat flux on the surface of a fuel rod at core eleva-
tion Z divided by the average fuel rod heat flux, allowing for manu~-
facturing tolerances on fuel pellets and rods. The maximum value of
F.(Z) is 2.32/P for the Prairie Inland reactors. This value is
rgotrictod further by the K(Z) and BU(E,) functions described below.
The product of these three factors is Fé(Z).

The K(Z) function shown in Figure T7S.3.10-«5 is a normalized function
that limits F_(Z) axially for three regions. The K(Z) specified for
the lowest .19 (6) feet of the core is abritrarlly flat since the lower
part of the core is generally not limiting. Above that region, the
K(Z) value is based on large and small break LOCA analyses. F _(2Z) in
the uppermost region is limited to reduce the PCT expected durgng a
small break LOCA since this region of the core is expected %o uncover
temporarily for some small break LOCAs.
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Bases continued
B. Power Distribution Control (continued)

The BU(E,) function shown in Figure T5.3.10-7 is a normalized function
that 11!1?. F_ (Z) based on exposure dependent a2nalyses for the ENC

fuel. These gualyoca consider pin internal pressure uncertainties, fuel
swelling, rupture pressures and flow bleckage.

!’ is the measured Nuclear Hot Channel Factor, defined as the maximum
lsccl heat flux in the core divided by the average heat flux in the core.
Heat fluxes are derived from measured neutron fluxes and fuel enrichment,

V(Z) is ially depgndent function applied to the equilibrium
measured 'Q to bound F_ 's that could be measured at non~equilibrium
conditions. This tuncfion {s based on power distribution control
analyses that evaluated the effect of burnable poisons, rod position,
axial effects, and xenon worth,

!z. Engineering Heat Flux Hot Channel Factor, is defined as the allow-
aflce on heat 5!0: required for manufacturing tolerances. The engi-
neering factor allows for local veriations in enrichment, pellet
density and diameter, surface area of the fuel rod and eccentricity of
the gap between pellet and clad. Combined statistically the ret effect
is a factor of 1.03 to be applied to fuel rod surface heat flux.

The 1.05 multiplier accounts for uncertainties associated with measure-
ment of the power distribution with the movable incore detectors and
the use of those measurements to establish the assembly local power
distribution.

l? » Nuclear Enthalpy Rise Hot Channel Factor, is detined as the ratio
of"thc integral of linear power along the rod with the highest inte-
grated power to the average rod power, F? is based on an integral and
is used as such in the DNB calculations. Eocn] heat fluxes are obtained
by using hot channel and adjacent channel explicit power shapes which
take into accounct variations in horizational (x~y) power shapes through-
out the core. Thue the horizontal power shape at ﬁh' point of maximum
heat flux is not necessarily directly related to "H‘

In the specified limit of F? there is an 8 percent allowance for
uncertainties 'hlch means that normal operation of the core is expected
to result in F, 1.55/1.08, The logic behind the larger uncertainty
in this case {s that:

(a) abnormal pcrturbnc&ons in the radial power shape (e.g., rod misa-
l§gnncnt) affect ?‘H’ in most cases without necesgarily affecting

'Q'
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Bases continued

(b)

(¢)

Power Distribution Control (continued)

the operator has a direct influence on !N through movemeut of rods,
and can limjt it to the desired value, vﬁilc he has no direct con-
trol over M and,

an error in the predictions for radial power shape, which may be
tected during startup phyvsics tests can be compensgted for in
by tighter axfal control, but compensation for ‘N is less

rgndily available. N

When a measurement of l! is taken, experimental error must be
allowed for and 4 porcoi! is the appropriate allowance for a full
core map taken with the movable incore detector flux mapping
system,

Measurements of the hot channel factors are required as part of
startup physics tests, at least once cach effective full power
month of operation, and whenever abnormal power distribution
conditions require a reduction of core power te a level based on
measured hot channel factors. The incore map taken fcollowing
initial loading provides conflrmation of the basic nuclear design
bases including proper fuel loading patterns. The periodic monthly
incore mapping prevides additional assurance that the nuclear
design bases remain inviolate and identify operational anomalies
which would otherwise affect these bases.

For normal operation, it is not necessary tc measure these quanti-
ties., Instead it has Yeen determined that, provided certain
conditions are observed, the hot channel factor limjite will Le met;
these conditions are as follows:

1. Centrol rods in a single bank move together with no
individual rod insertion differing by move than |5
inches from the bank demand position, An accidental
misaligument limit of 13 steps p¥ecluder a rod misalign~
ment greater than 15 inches with consideration of maximum
instrumentaticn error.

2. Control rod banks are sequenced with overlapsing banks
as described in Technical Specificatior 3.10,

3. The control bank insertion limits are aot violated.



3.10 CONTROL RUD AND POWER DISTRIBUTION LIMITS
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Power Digtriburtion Centrol (ccntinued)

4. Axial powar aiscribution comnteel precedures, wilch are given
in cerms of flux difference control and control bank inser-
tion limits are observed. Flux dJdifference refers to the
4iffersace in signals “etween the top and toctom halves of
two-section axcore neutron detectors. The flux difference
is 2 measure of the axial affect whizh ig¢ defined as the dif-
ference !s a a2asure of the axial offset which is defined as
che difference in normalized power between the top and bottom
haives of the ~ore.

The permitted relaxatien in F# and Fw allows for radial power
shape changes with rod 1nnc:tI§n to rgc insertion limits. It has
been determined that provided the above conditioms | through & are
observed, t:sac hot chaunel factor limits are met. In specifica~
tion 3.10, is arbicrarily limited for P less than or equai to
0.5 (except Por tow power physics tests).

The procedures for axial power distribution control referred to
sbeve are designed to minimize the effects of xenon redistribution
on the axial power distribution during losd-folilow maneuvers.
Basically control of flux difference is required to limit the
difference berween the current value of Flux Difference (LI) and

a reference value which corresponds to the full power equilibrium
value of Axial Otfset (Axial Offset = .I/fractional power). The
reference value of flux difference varies with power level and
burnup but expressed as axial offset it varies only with burnup.

The technical specifications on power distribution control assure
that the F_(Z) upper bound envelope of 2,32/P times Figuces TS.3.10-5
and TS.3.18~7 is not exceeded and xenon dierributions are not
developed which at a later time, would cause greater local power
peaking even though the flux difference is then within the limits
gpecified by the procedure.

The target (or reference) value of flux difference is determined as
follows: At any time that equilibrium xenon conditions have been
established, the indicated flux difference i{s noted with the full
length rod control rod bank more than 190 steps withdraws (i.e.,
normal full power operating position appropriate for the time in
life, usually withdrawn farther as burnup proceeds). This value,
divided by the fraction of full power at which the core was oper-
ating 1is the full power value of rhe target flux difference. Values
for all other core power levels are cbtained by multiplying the
full power value by the fractional power. Since the indicated
equilibrium was noted, no allowances for excore detector error are
necessary and indicated deviation of #5 percent 'l are permitted
from the indicated reference value. Figure T75.3.10-6 shows the
allowed deviation from the target flux di{fference as the function

of THERMAL POWER.
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Power Distributiun Control (coatinued)

The alarms provided are Jerived from Lhe plant process coaputer
which determines the one minute averages of the ovperable excore
detector outputs ta monjtor indicated avial fluxz difference ir the
reactoy coure and aslerts the oparator when indicated axial “lux dif-
ference alarm conditions exist. Twu types of alarm meésages are
output. Above a preset (90%) power level, an alarm message 1
output immediately upon determining a delta flux (as deterninec
from two operable excore channels) exceeding a preset band abeut a
target delta flux value. #elow this preset powet level, an alarm
message is output 4f the indicated axial flux difference (as
determined from two OPEFABLE excore channels) exceeded its allow-
able limits for a preset cumulacive (usually | heur) amount of time
in the past 24 hours. For periods during which the alarm on flux
difference in inoperable, msoual surveillance will be utilized to
provide adequate warning of sign'ficant variacions in expected flux
differences. However, every attempt should be made to restore the
alarm to an operable condition as soon as possible. Any desiations
from the target band during manpal logging would be treated as
deviations during the entire preceding logging interval and anpro-
priate actions would be taken. This action is necessary toc setiely
NRC requiremence; however, more frequent readings may be logged to
minimize the penalty associated with a deviation from the carget
band to justify contiruved cperaticn at the current power, The time
that deviations from the target band occar are ncrmally accumulated
by the computer above !5 power. Below 157 the probability ot
exceeding the sllowable limits becomes increasingly smaller as it
becomes theoretically impossible to devdate frem the target band.
Between |5-50Z power the deviations are more signifi~ant and are
accumulated at 1/2 of rheir actual time, Above 501 the deviations
are most significant and their time is accumulated oa & one for one
time basis.

Strict control of the flux difference (and rod pesition) i3 not as
necessary during part power operation because xenon distribution
corntrol at part power is less significant than control at full
power. Allowance has been made ir preadicting the heat flux peaking
factors for less strict control at part power. Strict control of
the flux difference is not possible during certain physics tests or
during required, periodic, excore calibrations which reguire larger
flux d. ferences than permitted. Therefora, the specifications on
power distribution control are rot applied during PHYSICS TESTS or
excore calibrations; this is acceptable due to the low probability
of a significant accident occurring during these cperations,
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B. Power Distribution Coantrol (continued)

in some instances of rapid plant power reduction, automatic rod
motion will cause the flux difference to deviate from the target

pand when the veduced power level is reached. This does not
necevsarily effect the xenon discribution sufficiently to change

the eavelove of peaking factors which can be reached on a subse~
quent return te full power within the targat band, however to

simplify the specification, a limitation of one hour in any period

ef 24 hours 1s placed on operatiom outsjde the band. This ensures
that the resulting zenon distributions are not significantly

different from those resulting from operation within the target band.
The consequences of being outside the 5% targec band bt within the
Figure TS.3.10-6 limit for power levels between 50% and 90T lLas been
evalnated aad determined to result in acceptable F_(Z) values. There-
fore, while the ueviation exists the power level 19 limited to 90
percent or lower depending on the indicated axial flux difference. In
all cases the %5 percent carget band is the LIMITING CONDITION FOR
OPERATION. Only when the target band is violated do the limits under
Figure TS.3.10-6 apply.

1€, for any reason, the indicated axial flux difference is not control-
led within the $5 percent band for as leng a period as one hour, then
xenon distributions may be significantly changed and operation at or
beiow 50 peccent is required to protect against potentially more severe
consequences ¢f some accidents,

As discussed above, the essence of the procedure is to maintain the
«encen discrivution in the core as close to the equilibrium fvll power
condition as possible., This is accomplished by using the boron system
to position the full length cuntrol rods to produce the required
indicuated flux difference.

For Condition 11 events the core is protected from overpower and a
minimum DNSR of 1.30 by an automatic protection sysrem. Compliance
with operating procedures is assumed as a przcondition for Condition II
transients, however, operator error and equipment malfunctions are
separately assumed to lead to the cause of the transients considered,

C. Quadrant Power Tilt Limits

QUADRANT POWER TILT lim‘ts are based on the following considerations.
Frequent power tilts are not anticipated during normal operation since
this phenomenon is caused by some asymmetric perturbation, e.g. rod
misalignment, »=-v xenon transient, or inlet temperature mismatch, A
dropped or misaligred rod will rasily be detected by the Rod Position
Indication Svstem or core instruwencation per Specification 3.10.F, and
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C. Quadrant Power Tilt Limits (continued) l

core limits protected per Specification 3.10.E. A quadrant tilt by
some other means (x-y xenon transient, etc.) would not appear instan~

taneously, but would build up over several hours and the quadrant tilt
limits are set to protect against this situatiun., They also serve as a
backup protection against the dropped or misaligned rod.

Operational experience shows that normal power tilts are less than
1,01, Thus, sufficient time is available to recognize the presence of a
tilt and correct the cause before a severe tilt could build up. During
start-up and power escalation, however, a large tilt could be initiated.
Therefore, the Technical Spenification has been written so as to

prevent escalation above 50 percent power if a large tilt is present.

The numerical limits are set to be commensurate with design and safety
limits for DNB protection and linear heat generation rate as described
below.

The percentage QUADRANT POWER TILT of 2% at which remedial and correc~
tive action is required has been set so as to provide DNB and linear
heat generation rate protection with x-y power cilts. Analyses have
shown that percentage increases in the x-y power peaking factor are
less than or equal to twice the increase in the indicated quadrant
power tilet,

An increase in FN is not likely to occur with tilts up to 3% because
misaligned contrgl rods producing sych tilts do not extend co the
unrodded plane, where the maximum Q occurs.,

Therefore, a limiting power tilt of 3 percent can be tolerated.
However, # measurement uncertainty is associated with the indicated
quadrant power tilt. Thus, allowing for a low measurement of power
tilt, the action level of indicated tilt has been set at 2 percent. An
alarm is set to alert the operator to an indicated tilt of 2 percent or
greater for which action is required. To avoid urnecessary power
changes, the operator is allowed two hours in which to verify the
actual tilt with in-core mappings or to determine and correct the cause
of the tilt,

Should this action not be taken, the margin for uncertainty in FN is

reinstated by reducing the power by 2 percent for each percent of tilt
above 1.0, in accordance with the relationship described above, or as
required by the restriction on peaking factors.
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Quadrant Power Tilt Limits (continued)

The upper limit on the quadrant tilt at which hot shutdown is required
has been set so as to provide protection against excessive linear heat
generation -ate. The ratio of overpower tg normal operation is approxi-
mately 1.15. Since the x-y component of F: is bounded by the above
described relation with indicated quadrant(tilt. the overpower linear
heat generation rate can be avoided if the indicated tilt is restricted
below 7 percent.

D. Rod Insertion Limits

Rod insertion limits are used to assure adequate trip reactivity, to
assure meeting power distribution limits, and to limit the consequences
of a hypothetical rod ejection arcident. The available control rod re-
activity (or excess beyond needs) decreases with decreasing boron con-
centration. The negative reactivity required to reduce the core power
level from full power to zero power is largest when the boron concentra-
tion is low since the power defect increases with core burnup.

The intent of the test to measure control rod worth and shutdown margin
(Specification 3.10 D.) is to measure the worth of all rods less the
worth of the the most reactive rod. The measurement would be antici-
pated as part of the initial startup program and infrequently over the
life of the plant, to be associated primarily with determinations of
special interest such as end of life cooldown, or startup of fuel
cycles which deviate from normal equilibrium conditions in terms of
fuel loading patterns and anticipated control bank worths. These
measurements will augment the normal fuel cycle design calculations and
place the knowledge of shutdown capability on a firm experimental as
well as analytical basis.

An evaluation has been made of anticipated transients and postulated
accidents, assuming that they occur during the portion of this test
when the reactor is critical with all but one full-length control rod
fully inserted. Further, the withdrawn full-length rod is assumed
not to trip. As a result of this evaluation, it has been determined
that for a steam line break upstream of the flow restrictor, the
possibility of core DNB exists. However, even if core damage does
result, any core fission product release would be low because of the
low fission product inventory during initial startup phvsics

and further, would be contained within the reactor coolant

this tesc will

the event

ilure of the wi
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Bases continued
D. Rod Insertion Limits (continued)

as stated above. Therefore, this specification has been written to
further minimize the likelihood of any hypothesized event during the
performance of these tests later in life. This is accomplished by
limiting to two hours per year the time the reactor can be in this type
of configuration, and requiring that a rod drop test is performed on
the rod to be measured prior to performance of test.

Operation with abnormal rod configuration during low power and zero
power testing is permitted because of the brief period of the test and
because special precautions are taken during the test.

E. Rod Misalignment Limitation

Rod misalignment requirements are specified to ensure that power
distributions more severe than those assumed in the safety analyses do
not occur,

F. Inoperable Rod Position Indicator Channels

The rod position indicator channel is sufficiently accurate to detect a
rod *7 inches awav from its demand position. A misalignment less than
15 inches does no: lead to over-limit power peaking factors. 1If the
rod position indicator channel is not operable, the operator will be
fully aware of the inoperability of the channel, and special surveil-
lance of core power tilt indications, using established procedures and
relying on excore nuclear detectors, and/or core thermocouples, and/or
movable incore detectors, will be used to verify powsar distribution
symmetry. These indirect measurements do not have the same resolution
if the bank is near either end of tlhe core, because a 15-inch misalign-
ment would have no effect on power distributions. Therefore, it is
necessary to apply the indirect checks following significant rod
motion.

G. Inoperable Rod Limitations

One inoperable control rod is acceptable provided that the power
distribution limits are met, trip shutdown capability is available, and
provided the potential hypcthetical ejection of the inoperable rod is
not worse than the cases analyzed in the safety analysis report. The
rod ejection accident for an isolated fully-inserted rod will be worse
if the residence time of the rod is long enough to cause significant
non-uniform fuel depletion. The four-week period is short compared
with the time interval required to achieve a significant non-uniform
fuel depletion.
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Bases continued
H. Rod Drop Time

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

I. Monitor "aoperability Requirements

If either the rod bank insertion limit monitor or rod position devia-
tion monitor are inoperable, additional surveillance is required to
ensure adequate shutdown margin is maintained.

If the rod positicn deviation monitor and quadrant power tilt monitor(s)
are inoperable, the overpower reactor trip setpoint is reduced (and also
power) to ensure that adequate core protection is provided in the event
that unsatisfactory conditions arise that could affect radial power
distribution.

Increased surveillance is required, if the quadrant power tilt monitors
are inoperable and a load change occurs, in order to confirm satisfac-
tory power distribution behavior. The automatic alarm functions related
to QUADRANT POWER TILT must be considered incapable of alerting the
operator tc unsatisfactory power distribution conditions.

J. DNB Parameters

The RCS flow rate, Tav , and Pressurizer Pressure requirements are based
on transient analyses §ssunptions. The flow rate shall be verified by
calorimetric flow data and/or elbow taps. Elbow taps are used in the
reactor coolant system as an instrument device that indicates the status
of the reactor coolant flow. The basic function of this device is to
provide information as to whether or not a3 reduction in flow rate has
occurred. If a reduction in flow rate is indicated below the specifica-
tion value indicated, shutdown is required to investigate adequacy of
core cooling during operation.

For fuel regions with high burnups, the depletion of fissile nuclides
and buildup of fission products greatly reduces, power production capa-
bility. These combined burnup effects reduce F,  sufficiently to cover
residual rod bow penalties beyond a region average burnup of 40,000

MWD /MTU.
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Bases

The moveable detector system is used to measure the core fission power
density distribution. A power map made with this system following each
fuel loading will confirm the proper fuel arrangement within the core.
The moveable detector system is designed with substantial redundancy

so that part of the system could be out of service without reducing

the value of a power map. If the system is severely degraded, large
measurement uncertainty factors must be applied. The uncertainty
factors would necessarily depend on the operable configuration.

Two detector thimbles per quadrant are sufficient to provide data for
the normalization of the excore detector system's axial power offset
feature,

The core thermocouples provide an independent means of measuring the
balance of power among the core quadrants. If one excove power channel
is out of service, it is prudent to have available an independent means
of determining the quadrant power balance.

The moveable detector system and the thermocouple system are not
integral parts of the reactor protection system. These systems are,
rather, surveillance systems which may be required in the event of an
abnormal occurrence such as a power tilt or a control rod misalignment.
Since such occurrences cannot be predicted a priori, it is prudent to
have the surveillance systems in an OPERABLE state.




3.12 SNUBBERS
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All snubbers are required to be OPERABLE above COLD SHUTDOWN to ensure l
that the structural integrity of the reactor coolant system and all

other safety related systems is maintained during and following a

seismic or other event initiating dynamic loads.
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3.13 CCNTROL ROOM AIR TREATMENT SYSTEM

The Control Room Special Ventilation System is designed to filter the
Control Room atmosphere during accident conditions. The system is
designed to automatically start on a high radiation signal in the
ventilation air or when a Safety Injection signal is received from
either unit. Two completely redundant trains are provided.

Each train has a filter unit consisting of a prefilter, HEPA filters,
and charcoal adsorbers. The HEPA filters remove particulates from the
Control Room atmosphere and prevent clogging of the iodine adsorbers.
The charcoal adsorbers are installed to remove any radioiodines from
the Control Room atmosphere. The in-place test results should indicate
a HEPA filter leakage of less than 1Z through DOP testing and a char-
coal adsorber leakage of less than 1% through halogenated hydrocarbon
testing. The laboratory carbon sample test results should indicate a
radioactive methyl iodide removal efficiency of at lease 907 under test
conditions more severe than expected accident conditions. System flows
should be near their design values. The verification of these perfor-
mance parameters combined with the qualification testing conducted on
new filters and adsorber provide a high level of assurance that the
Control Room Special Ventilation System will perform as predicted in
reducing potential doses to plant personnel below those levels stated
in Criterion 19 of Appendix A to 10 CFR 50.

In-place testing procedures will be established utilizing applicable
section of ANSI N510 - 1975 standard as a procedural guideline only.

The OPERABILITY of the chiorine detection system ensures that suffi-
cient capability is available to promptly detect and initiate protec-
tive action in the event of an accidental chlorine release. This
capability is required to protect the control room personnel and is
consistent with the recommendations of Regulatory Guide 1.95 "Protec-
tion of Nuclear Power Plant Control Room Operators Against an Acciden-
tal Chlorine Release', February, 1975.

The Control Room Special Ventilation System remains OPERABLE if the
ventilation system can be operated in the recirculation mode.



3.14 FIRE DETECTION AND PROTECTION SYSTEMS

Bases

Ionization, photoelectric, and thermal type fire detectors are located
throughout safety related structures., These detectors sense the
products of combustion during the very early stages of a fire or the
heat emitted by a fire. The detectors in each area initiate an alarm
in the control room. The specifications require a minimum number of
detectors to be OPERABLE in each area. If this number is not OPERABLE,
except for fire detectors located in primary containment, a patrolling
fire watch is established in the affected area.

If an area is found to have an inoperable detector, the alarm for the
affected zone may be bypassed while the detector is being repaired.
Primary containment detectors are unigue since (1) they are inacces-
sible during normal operation, and (2) no significont fire hazard
exists inside containment during normal operation. Inoperable fire
detectors located inside containment will be repaired during the first
scheduled outage following discovery. Safety related fire detection
instruments aie listed in Table TS.3.14.1.

The FIRE SUPPRESSION WATER SYSTEM is supplied from the Mississippi
River by two horizontal centrifugal fire pumps rated at 2000 gpm at 120
psig. One pump is motor driven and the other pump is diesel driven. A
third pump alsoc rated at 2000 gpm at 120 psig, is assigned to the
screen wash system, and serves as a backup to the fire suppression
water system. Header is maintained between 108 and 113 psig bv a
jockey fire pump. If the water demand is such that the jockey pump
cannot maintain the header pressure, the screen wash pump will start
(if not running) and the screen wash to fire header bypass valve will
open at 102 psig. The bypass line is orificed to restrict flow to 450
gpm. On further demand, the motor driven fire pump will automatically
start at 95 psig. If further demand ol water is called for and the
header pressure drops to 90 psig, the diesel driven fire pump will
start. Pumps are designed to pump 2000 gpm and maintain a minimum of
65 psig in the fire header, measured at the highest point in the
system. The screen wash pump may be directly aligned to the fire
header by manual action from the control room. Any one fire pump, or
the screen wash pump, can be used to supply all fire fighting water
requirements. In the event that a pump is inoperable, up to seven days
are allowed to restore the pump to operability or a repcrt must be
submitted to the Commission explaining the circumstances. If all pumps
are inoperable, or if the fire suppression water system is incapable of
supplying water to a safety related area, a backup FIRE SUPPRESSION
WATER SYSTEM must be established within 24 hours and the Commission
must be informed.

The cooling water system, also supplied by the Mississippi River,
provides additional redundancy to the FIRE SUPPRESSION WATER SYSTEM.
Crossover water supplies from the cooling water systcm to the fire
protection system are provided for the safety related areas.
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3.14 FIRE DETECTION AND PROTECTION SYSTEMS

Bases continued

Water deluge or wet pipe sprinkler systems are provided in safety
related areas where a significant fire hazard exists, except for the
relay and cable spreading room. Due to the nature of the equipment in
the relay and cable spreading area, a carbon dioxide system is provided.
Whenever a deluge or sprinkler system is inoperable, a continuous fire
watch with backup fire suppression equipment available is stationed in
the area until OPERABILITY is restored. Whenever the relay and cable
spreading room carbon dioxide systems becomes inoperasle, up to 14 days
are allowed to complete maintenance. If the system cannot be restored
to OPERABLE status within this time period, a report outliuing the
situation is submitted to the Commission. Whenever the carbon dioxide
system is inoperable, a continous fire watch with backup fire suppres-
sion equipment is stationed in the room. Since the relay and cable
spreading area is occupied during normal working hours, the automatic
initiation feature of the CO, system is bypassed during this period and
whenever entry is made during other times. The system is initiated
manually in the event fire is detected when the room is occupied.

In addition to deluge and sprinkler systems, hydrant hose houses are
located in the yard and hose stations are located throughout the plant.
These hose stations provided primary and backup protection for safety
related systems and components. Normally all yard hydrant hose houses
and hose stations are OPERABLE when a reactor is above COLD SHUTDGWN.
If a hose house or station protecting safety related equipment becomes
inoperable, additional hose must be available for routing to the
unprotected area. This hose may be supplied from an OPERABLE hydrant
hose house, hose station, or brigade locker.

Piping and electrical penetrations are provided with seals where
required by the fire severity. If a seal is made or found to be
inoperable for any reason, the penetration area is continuously attended
or monitored hourly if fire detectors on at least one side of the
inoperable barrier are OPERABLE until an effective fire seal is restored.
Seals have been qualified for the maximui fire severity present on
either side of the barrier.



3.15 EVENT MONITORING INSTRUMENTATION

The OPERABILITY of the event 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
and NUREG-0737.



BASES FOR
SECTION 4.0

LIMITING CONDITIONS FOR OPERATION

AND

SURVEILLANCE REQUIREMENTS

NOTE

The BASES contained in succeeding pages summarize
the reasons for the Specifications in Section 4.0,
but in accordance with 10 CFR 50.36 are not part
of these Technical Specifications.




4.1 OPERATIONAL SAFETY REVIEW

Bases
Channel Check

Failures such as blown instrument fuses, defective indicators, faulted
amplifiers which result in "upscale" or "downscale" indication can be
easily recognized by simple observation of the functioning of an
instrument or system. Furthermore, such failures are, in many cases,
revealed by alarm or annunciator action, and a check supplewents this
type of built-in surveillance.

Based on experience in operation of both conventional and nuclear plant
systems, when the plant is in operation, the minimum checking
frequencies set forth are deemed adequate for reactor and steam system
instrumentation.

Channel Calibration

Calibration is performed to ensure the presentation and acquisition of
accurate information.

The nuclear flux (linear level) channels daily calibration against a
thermal power calculation will account for errors induced by changing
rod patterns and core physics parameters.

Other channels are subject only to the "drift" efforts induced within
the instrumentation itself and, consequently, can tolerate longer
intervals between calibration. Process system instrumentation errors
induced by drift can be expected to remain within acceptable tolerances
if recalibration is performed at intervals of each refueling shutdown.

Substantlal calibration shifts within a channel (essentially a channel
failure) will be revealed during routine checking and testing procedures.

Channel Functional Tests

Minimum testing frequency irc based on evaluation of unsafe failure rate
data and reliability analysis. This is based on operating experience
at conventional and nuclear plants. An "unsafe failure" is defined as
one which negates channel operability and which, due to its nature, 1is
revealed only when the channel is tested or attempts to respond to a
bonafide signal. The minimum testing frequency for those instrument
channels connected to the _safety system is based on an average unsafe
failure rate of 2.5 x 10 = failure/hr per channel.



4.1 OPERATIONAL SAFETY REVIEW

Bases continued
Channel Functional Tests (continued)

For a specified test interval W and an M out of N redundant system with
identical and independent channels having a constant failure rate )},
the average availability A is given by:

N1 () VL

aeN~= N+ ) T 1)1

W
Q §o? -

where A is defined as the fraction of time during which the system is
functional, and Q is the probability of failure of such a system during
a time interval W.

For a 2-out-of-3 systgm A_3 0.9999968, assuming a channel failure rate,
%, equal to 2.5 x 10 ~ hr ~ and a test interval, W, equal to 720 hours.

This average availability of the 2-out-of-3 system is high, hence the
test interval of one month is acceptable.

Because of their greater degree of redundancy, the 1/3 and 2/4 logic
arrays provide an even greater measure of protection and are thereby
acceptable for the :-:me testiag interval. Those items specified for
monthly testing are associated with process components where other
means of verification provide additional assurance that the channel
is operable, thereby requiring less frequent testing.

Channel Response Tests
Measurement of response times for protection channels are performed to

assure response times within those assumed for accident analysis (USAR,
Section 14).
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4,2 INSERVICE INSPECTION AND TESTING OF PUMPS AND VALVES REQUIREMENTS

Bases

The inservice inspection program for the Prairie Island plant conforms
to the requirements of 10 CFR 50, Section 50.55a(g). Where practical
the inspection of ASME Code Class 1, Class 2, and Class 3 components is
performed in accordance with Section XI of the ASME Code. If a code
required inspection is impractical for the Prairie Island facility, a
request for a deviation from that requirement is submitted to the
Commission in accordance with 10 CFR 50, Section 50.55a(g)(6)(1).

Deviations which are needed from the procedures prescribed in Section
XI of the ASME Code and applicable Addenda will be reported to the
Commission prior to the beginning of each 10 year inspection period if
they are known to be required at that time. Deviations which are
identified during the course of inspection will be reported quarterly
throughout the inspection periocd.



4.3 PRIMARY COOLANT SYSTEM PRESSURE ISOLATION VALVES

The requirement for RCS pressure isolation valves provide added
assurance of valve integrity thereby reducing the probability of gross
valve failure and consequent intersystem LOCA which bypasses
containment.




4.4 CONTAINMENT SYSTEM TESTS

The containment system consists of a steel containment vessel, a con-
crete shield building, the auxiliary building special ventilation zone
(ABSVZ), a shield building ventilation system, and an auxiliary
building special ventilation system. In the event of a loss-of-coolant
accident, a vacuum in the shield building annulus will cause most
leakage from the containment vessel to be mixed in the annulus volume
and recirculated through a filter system before its deferred release to
the environment through the exhaust fan that maintains vacuum. Some of
the leakage goes to the ABSVZ from which it is exhausted through a
filter. A small fraction bypasses both filter systems.

The freestanding containment vessel is designed to accommodate the
maximum internal pressure that would result form the Design Basis Acci-
dent (Reference 1). For initial conditions typical of normal operation,
120°F and 15 psia, an instantaneous double-ended break with minimum
safeguards results in a peak pressure of less than 46 psig at 268°F.

The containment will be strength-tested at 51.8 psig and leak-tested
at 46.0 psig to meet acceptance specifications.

The safety analysis (References 2, 3) is based on a conservatively
chosen reference set of assumptions regarding the sequence of events
relating to activity release and attainment and maintenance of vacuum
in the shield building annulus and the auxiliary building special
ventilation zone, the effectiveness of filtering, and the leak rate of
the containment vessel as a function of time. The effects of variation
in these assumptions, including that for leak rate, has been investigated
thoroughly. A summary of the items of conservatism involved in the
reference calculation and the magnitude of their effect upon off-site
dose demonstrates the collective effectiveness of conservatism in these
assumptions.

Several penetrations of the containment vessel and the shield building
could, in the event of leakage past their isolation valves, result in
leakage being conveyed across the annulus by the penetrations themselves,
thus bypassing the function of the shield building vent system
(Reference 5). Such leakage is estimated not to exceed .025% per day.

A special zone of the auxiliary building has minimum-leakage construc-
tion and controlled access, and is designated as a special ventilation
zone where such leakage would be collected by either of two redundant
trains of the auxiliary building special vent system. This system,

when activated, will supplant the normal ventilation and draw a vacuum
throughout the zone such that all outleakage will be through particulate
and charcoal filters which exhaust to the shield building exhaust

stack.
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4.4 CONTAINMENT SYSTEM TESTS

Bases continued

The design basis loss-of-coolant accident was initially evaluated by
the AEC staff (Reference 3) assuming primary containment leak rate of
0.5% per day at the peak accident pressure. Another conservative
assumption in the calculation is that primary containment leakage
directly to the ABSVZ is 0.1% per day and leakage directly to the
environs is 0.01% per day. The resulting two-hour doses at the nearest
SITE BOUNDARY and 30-day doses at the low population zone radius of 1%
miles are less than guidelines presented in 10CFRI100.

Initial leakage testing of the shield building and the ABSV resulted
in a greater inleakage than the design basis. The staff has reevalu-
ated doses for these higher inleakage rates and found that for a
primary containment leak rate of 0.25%7 per day at peak accident pres-
sure, the offsite doses are about the same as those initially calcu-
lated for higher primary containment leakage and lower secondary
containment inleakage (Reference 6).

The residual heat removal systems functionally become a part of the
containment volume during the post-accident period when their operation
is changed over from the injection phase to the recirculation phase.
Redundancy and independence of the systems permit a leaking system to
be isolated from the containment during this period, and the possible
consequences of leakage are minor relative to those of the Design Basis
Accident (Reference 4); however, their partial role in containment
warrants surveillance of their leak-tightness.

The limiting leakage rates from the recirculation heat removal system
are judgment values based primarily on assuring that the components
could operate without mechanical failure for a period on the order of
200 days after a design basis accident. The test pressure, 350 psig,
achieved either by normal system cperation or hydrostatically testing
gives an adequate margin over the highest pressure within the system
after a design basis accident. A recirculation heat removal system
leakage of 2 gal/hr will limit off-site exposure due to leakage to
insignificant levels relative to those calculated for leakage directly
from the containment in the design basis accident.



4.4 CONTAINMENT SYSTEM TESTS

Bases continued

The shield building ventilation system consists of two independent
systems that have only a discharge point in common, the shield building
vent. Both systems are normally activated and one alone must be
capable of accomplishing the design function of the system. During the
first operating cycle, tests were performed to demonstrate the capability
of the separate and combined systems under different wind conditions.
During quarterly operability tests, the drawdown transient of shield
building pressure is compared to the computed predicted drawdown
transient for non-accident conditions and leakage equal to 75% of
Figure TS.4.4~-1 (840 cfm at -2.0 INWG). The -2.0 INWG setpoint of the
recirculation damper must be reached and the equilibrium pressure in
the annulus must be less than -1.82 INWG to demonstrate adequate shield
building leak tightness.

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. Pressure drop should be determined at
lease once per operating cycle to verify operability.

The frequency of tests and sample analysis are necessary to show that
the HEPA filters and charcoal adsorbers can perform as evaluated. A
charcoal adsorber tray which can accommodate a sufficient number of
representative adsorber sample modules for estimating the amount of
penetration of the system adsorbent through its life is currently under
development. When this tray is available, sample modules will be
installed with the same batch characteristics as the system adsorbent
and will be withdrawn for the methyl iodide removal efficiency tests.
Each module withdrawn will be replaced or blocked off. Until these
trays can be installed, to guarantee a representative adsorbent sample,
procedures should allow for the removal of a tray containing the

oldest batch of adsorbent in each train, emptying of one bed from the
tray, mixing the adsorbent thoroughly, and obtaining at least two
samples. One sample will be submitted for laboratory analysis and the
other held as a backup. If test results are unacceptable, all adsorbent
in the train will be replaced. Adsorbent in the tray removed for
sampling will be renewed. Any HEPA filters found defective will be
replaced. Replacement charcoal adsorber and HEPA filters will be
qualified in accordance with the intent of Regulatory Guide 1.52 - Rev.
1 June 1976.



4.4 CONTAINMENT SYSTEM TESTS

Bases continued

1f significant painting, fire, or chemical release occurs such that the
HEPA filters or charcoal adsorbers could become contaminated from the
fumes, chemicals, or foreign material, the same tests and sample
analysis will be performed as required for operational use.

Operation of each train of the system for 10 hours every month will
demonstrate OPERABILITY of the system and remove excessive moisture !
whi~h may build up on the adsorber.

Periodic checking of the inlet heaters and associated controls for each
train will provide assurance that the system has the capability of
reducing inlet air humidity so that charcoal adsorber efficiency is
enhanced.

In-place testing procedures will be established utilizing applicable
sections of ANSI N510 - 1975 standard as a procedural guideline only.

A minimum containment shell temperature of 30°F has been specified to
provide assurance that an adequate margin above NDTT exists. Evalua-
tion of data collected during the first fuel cycle of Unit No. | shows
that this limit can be approached only when the plant is in COLD

SHUTDOWN. Requiring containment shell temperature to be verified to be

above 30°F prior to plant heatup from COLD SHUTDOWN provides assurance

that this temperature is above NDTT prior to establishing conditions

requiring CONTAINMENT INTEGRITY (Reference 7). l |

A maximum temperature differential between the average containment and

annulus air temperatures of 44°F has been specified to provide assurance

that offsite doses in the event of an accident remain below those cal-

culated in the FSAR. Evaluation of data collected during the first

fuel cycle of Unit No. | shows that this limit can be approached only

when the plant is in COLD SHUTDOWN. Requiring this temperature differen- |
tial to be verified to be less than 44°F prior to plant heatup from

COLD SHUTDOWN provides assurance that this parameter is within accep-

table limits prior to establishing conditions requiring CONTAINMENT

INTEGRITY (Reference 7).

|

References

1. USAR, Section 5 and FSAR, Appendix 14-C |

2, USAR, Section 14 and FSAR, Appendix G

3. Safety Evaluation Report, Sections 6.2 and 15.0

4, USAR, Section 14

5. USAR, Section 5.4.3

6. Letter to NSP from AEC dated November 29, 1973

7. NSP Report, "Prairie Island Containment Systems Special Analyses",

dated April 9, 1976.
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4.5 ENGINEERED SAFETY FI*TURES

Bases

The Safety Injection System and the Containment Spray System are
principal plant Safety Systems that are normally inoperative during
reactor operation. Complete systems tests cannot be performed when
the reactor is operating because a safety injection signal causes con-
tainment isolation and a Containment Spray System test requires the
system to be temporarily disabled. The method of assuring OPERABILITY
of these systems is therefore to combine systems tests to be performed
during refueling shutdowns, with more frequent component tests which
can be performed during reactor operation.

The systems tests demonstrate proper automatic operation of the Safety
Injection and Containment Spray Systems. With the pumps blocked from
starting, a test signal is applied to initiate automatic action and
verification made that the components receive the safety injection in
the proper sequence. The test demonstrates the operation of the
valves, pump circuit breakers, and automatic circuitry (Reference 1).

During reactor operation, the instrumentation which is depended on to
initiate safety injection and containment spray is generally checked
weekly, and the initiating circuits are tested monthly (in accordance
with Specification 4.1).

The program of pump and valve testing for safety related equipment con-
forms to the requirements of 10 CFR 50, Section 50.55a(g). Where
practical, tests of ASME Code Class 1, Class 2, and Class 3 pumps and
valves are performed in accordance with Section XI of the ASME Code.

If a code required test is impractical for the Prairie Island facility,
a request for deviation from that requirement is submitted to the
Commission in 1iccordance with 10 CFR 50, Section 50.55a(g)(6)(1).

Deviations which are needed from the procedures prescribed in Section
XI of the ASME Code and applicable Addenda will be reported to the

if they are known to be required at that time. Deviations which are
identified during the course of inspection will be reported quarterly
throughout the 20-month inspection period. Negative reports will not
be made.

Other systems that are also important to the emergency cooling function
are the accumulators, the component cooling system, the Cooling Water
System and the containment fan coolers. The accumulators are a passive
safeguard. In accordance with Specification 4.1, the water volume and
pressure in the accumulators are checked periodically. The other
systems mentioned operate when the reactor is in operation and by these
means are continuously monitored for satisfactory performance.



4.5 ENGINEERED SAFETY FEATURES

Bases continued
G weaide

The parpose of the surveillance requirements on ECCS throttle valves is
to provide assurance that proper ECCS flows will be maintained in the
event of a LOCA. Maintenance of proper flow resistance and pressure
drop in the piping system to each injection point in the High Head
Safety lujention System is necessary to: (1) prevent total pump flow
from exceeding runout conditions when the system is in its minimum
resistance configuratlion, (2) provide the proper flow split between
injection points in accordance with the assumptions used in the ECCS~
LOCA analyses, and (3) provide an acceptable level of total ECCS flow
to all injection points equal Lo or above that assumed in the ECCS~-LOCA
analyses.

Reference

1. USAR, Section 6.2.1 I



4.6 PERIODIC TESTING OF EMERGENCY POWER SYSTEMS

Bases

The monthly tests specified for the diesel generators will demonstrate
their continued capability to start and to carry lead. The fuel
supplies and starting circuits and controls are continuously monitored,
and abnormal conditions in these systems would be alarm-indicated with-
out need for test startup.

The less frequent overall system test will demonstrate that the emer-
gency power system and the control systems for the engineered safeguards
equipment will function automatically in the event of loss of all other
sources of a-c power, and that the diesel generators will start auco-
matically in the event of a loss-of-coolant accident. This test will
demonstrate proper tripping of motor feeder breakers, main supply and
tie breakers on the affected bus, and sequential starting of essential
equipment, as well as the OPERABILITY of the diesel gemerators.

The specified test frequencies provide reascnable assurance that any
mechanical or electrical deficiency will be detected and corrected
before it can result in failure of one emergency power supply to
respond when called upon to function. Its possible failure to respond
is, of course, anticipated by providing two diesel generators, each
supplying, through an independent bus, a complete and adequate set of
engineered safeguards equipment. Further, both diesel generators are
provided as backup to multiple sources of external power, and this
multiplicity of sources should be considered with regard to adequacy of
test frequency.

Each diesel generator can start and be ready to accept full load within
10 seconds, and will sequentially start and supply the power requirements
for one complete set of safeguards equipment in approximately one minute
(Reference 1).

An internal fault in the generator could damage the generator severely.
Moreover, this change complies with BTP EICSB 17. Auto-connected loads
should not exceed the overload rating of the diesel generator for the
2000 hour maintenance interval, as prescribed in Regulatory Guide 1.9.

Station batteries will deteriorate with time, but precipitous failure
is extremely unlikely. The surveillance specified is that which has
been demonstrated over the years to provide indication of a cell
becoming unserviceable long before it fails.

If a battery cell has deteriorated, or if a connection is loose, the
voltage under load will drop excessively, indicating need for replace-
ment or maincenance.
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4.6 PERIODIC TESTING OF EMERGENCY POWER SYSTEMS

Bases continued

The surveillance specified for the pressurizer heater power source
provides assurance that Backup Heater Group "B" can be transferred to
its emergency bus. Normally, this group of heaters is supplied from

a normal plant 480 volt bus. In an emergency, a manual tramsfer switch
can be used to supply the heater group from a safeguards supply bus.

Peference

1. USAR, Sectifon 8.4
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4.7 MAIN STEAM ISOLATION VALVES

Bases

The ma.a steam isolation valves serve to limit the cooldown rate of the
reactor coolant system and the reactivity insertion that could result
from a main steam break incident (Referemce 1). Their ability to close
upon signal should be verified at each scheduled refueling shutdown. A
closure time of five seconds is selected as being consistent with
expected response time for instrumentation as detzilea in the steam
line break incident analysis (Reference 2).

References
1. USAR, Sectiom 14.3.5
2. USAR, Section 14.5.2




4.8 STEAM AND POWER CONVERSION SYSTEMS

Baces
———

Monthly testing of the auxiliary feedwater pumps, monthly valve inspec-
tions, and startup flow verification provide assurance that the AFW
system will meet emergency demand reguirements. The discharge valves

of the pumps are normslly open, as are the suction valves frem the con-
densate storage tanks. Proper opening of the sream admission vaive on
each turbine-driven pump will be demonstrated each time a rurbine-driven
pump is tested. Ventilation system isolation dampers required to
function for the postulated rupture of a high energry line will aiso be
tested.

At 18-month irtervals, pump starting and valve pesitioning is verified

using test signals to simulate each of the automatic actuation
parameters.

Peference

USAR, Sections 11.9, 14, and FSAR, Appendix I.



4.9 REACTIVITY ANOMALIES

Bases

To eliminate possible errors in the calculations of the initial reac-
tivity of the core and the reactivity depletion rate, the predicted
relation between fuel burn-up and the boron coucentration, necessary to
maintain adequate control characteristics, must be adjusted (normalized)
to accurately reflect actual core conditions. When full power is
reached inicially, and with the control rod groups in the desired
positions, the boron concentration is measured and the predicted curve
is adjusted to this point. As POWER OPERATION proceeds, the measured
boron concentration is compared with the predicted concentration and
the slope of the curve relating burn-up and reactivity is compared with
that predicted. This process of normalization should be completed
after about 107 of the totzl core burn-up. Thereafter, actual boron
concentration can be compared with prediction, and the reactivity
status of the core can be continuously evaluated. Any reactivity
anomaly greater than 12 would be unexpected, and its occurrence would
be thoroughly investigated and evaluated.

The value of 1% is considered a safe limit since a shutdown margin of

at least 1% with the most reactive rod in the fully withdrawn position
is always maintained.

Reference

USAR, Section 3.3.2
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4,10 RADIATION ENVIRONMENIAL MONITORING PROGRAM

Sases
A. Sample Collection & Analysis

The Radiation Environmental Monitoring Program required by this speci-
fication provides measurements of radiation and radioactive macverials
in those exposure pathways and for those radionuciides which lead to
the highest potential radiation exposures of individuals resulting from
the plant operation. This program thereby supplements the radiological
effluent monitoring by verifying that the measurable concentrations of
radioactive materials and levels of radiationm are not higher than
expected on the bases of the effluent measurements and modeling of the
envitonmental exposure pathways.

The detection capabilities required by Table 4.10-2 are state-of-the-
art for routine environmental measurements in industrial laboratories,
and the LLDs for drinking water meet the requirement of 40 CFR l4l.

B. Land Use Census

This specification is provided to ensure that changes in the use of off
site areas are identified and that modifications to the monitoring pro-
gram are made if required by the results of this census. The best
survey information from door-to-door, aerial or censulting with local
agricultural suthorities shall be used. This census satisfies the
requirements of Section IV.B.3 of Appendix I to 10 CFR Part 50.
Restricting the census to gardens of greater than 500 square feet
provides assurance that significant exposure pathways via leafv vege-
tables will be identified and monitored since a garden of this size is
the minimum required to produce the quantity (26 kg/year) of leafy
vegetables assumed in Regulatory Guide 1.109 for consumption by a
child. To determine this minimum garden size, the following assump-
tions were used, 1) that 20%Z of the garden was used for growing broad
leaf vegetation (i.e., similar to lettuce and cabbage), 2) a vegetation
yield of 2 kg/square meter.

C. Interlaboratory Comparison Program

The requirement for participation in an interlaboratory romparison pro-
gram is provided to ensure thar independent checks on the precision and
accuracy of the measurements of radioactive material in environmental
sample matrices are performed as a part of a quality assurance program
for environmental monitoring in order to demonstrate that the results
are reasonably wvalid.



4.11 RADOIACTIVE SCURCE LEAKAGE TEST

Bases

Licensee's progrem, facilities, persomnel. and procedures for safe
storage, handiing, and use of sealed sources centaining radioactive
materials is described in USAK Section ]2.4. The surveillance program |
described in this specification is a part of licensse's program te
detect and contrel contamination of areas in the plant by such radic-
active materials. Small quantities of byproduct materials sre exempt
for licemsing by 10 CFR 30.18 and therefore are exeupt from leakags
teets in this specification. Inhalation or ingesti.n of such small
quantities of bypreduct materizls from a scaled source would result

in less than one maximum permissible body burden for total body irradi-
ation. Sources containing less than 0.l microcurie of plutenium are
exempt from leakage cests by 10 CFR 70.39(c) and therefore such quanti-
ties of special nuclear materials (including alpha emitters) are exeapt
from leakage tests in this epecification. The acceptance criteria of
less than 0.005 micrccuries on the test sample is also tased on 10 CFR
70.3%9(¢).



CENERATOR TUBE SURVEILLANCE

llance Requirements fo ion of the steam generator
re that the structural ; of this portion of the RCS
be ma.nta{neu. The program fur rice inspection of steam

¢cubes is based on a modific on of Regulatory Guide 1,83,
levision 1. In-service inspection of steam generator tubing is essen-
tial in order to maintain surveillance of the conditions of the tubes
in the event tlat there is ¢vidence of mechanical damage or progressive
degradation due to design, manufacturing errors, or in-service condi-
tions that lead to corrosion. In-service inspection of steam generator
tubing aiso prevides a means of characcerizing the nature and cause of
any tube degradation so that corrective measures can be taken.

The plant is expected to be opera%ted ip a manner sucii that the secon-
darv coolant will be mairnctained within thcese parameters found to result
in negligible corrosion of the steam generator tubes. If the secondary

)8 i

coolant chemistrv is not maintained within these parameters, localized
corrosion would most likely result in stress corrosion cracking

The extent of cracking during plant operation would be iimired by the
limitation of steam generator leakage between the primary coolant
systen and the secondary coclant system (primarv-to-secondary leakage =
1.2 gpm). Cracks baving a primary-to-secondary leakage less than 1.0 gpm

during cperation will have an adequate margin of safety against failure
due to loads imposed by design basis accidents (Reference i1). Operating
plants have demenstrated that pr‘maru-CC-seucndar; leakage as low as
0.1 gpm will be detected by radation ito R Zgenerator
blowdown. Leakage in excess of 1.0

anp unscheduled eddy cucrent inspection, in hich > le aking rvbe
will be located and plugged or sleeved.

Wastage~tvpe defects are unlikely with proper chemistry treatment of
recondary coolant. However, even if this type of defect occurs it will
be found during scheduled in-service steam generator tube inspections.
Repair or pl an{hg will be required of all tul "5 waicu Imnerfecrions
that could develop defects having less thuir the minimum acceptable

wall thickness prior to the next inservice inspection which, by the
definition of S;et:tlc’tiOW &.12.D.1. 8 502 of the r‘“e or sleeve
neminal wall ti negs. Wastage tyg h "'nz a wall thickness
zregter than 0.0 inches will have Jd? T yine of safety against
failure due to loads imposed by normal ant operation and design basis

accidents (Reference 1). Steam generatc ibe inspections of operating
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STEAM GENERATOR TUBE SURVEILLANCE

Bases continued

plants have demonstrated the capability to reliably detect wastage type
defects that have penetrated 20% of the original 0.050~inch wall
thickness (Reference 2).

Whenever the results of any steam generator tubing in-service inspection
fall into Catgegory C-3, these results will be promptly reported to the
Commission prior to resumption of plant operation. Such cases will be
considered by the Commission on a case-by-case basis and may result in

a requirement for analysis, laboratory examinations, tests, additional
eddy-current inspection, and revision of the Technical Specifications,
if necessary.

Degraded steam generator tubes may be repaired by the installation of
sleeves which span the section of degraded steam generator tubing. A
steam generator tube with a sleeve installed meets the structural
requirements of tubes which are not degraded.

eave desions have een found accenta
eeve cesigns Ve een round accepts

T™e

ollawin
ine CLiCOWLiT

1
wing sl

Westinghouse Mechanical Sleeves (WCAP 10757)

Westinghouse Brazed Sleeves (WCAP-10820)
¢. Combustion Engineering Leak Tight Sleeves (CEN-294-NP)
Descriptions of other future sleeve designs shall be submitted to the
NRC for review and approval prior to their use in the repair of degraded

steam generator tubes. The submittals related to other sleeve designs
shall be made at least 90 days prior to use.

References

Testimony of

1/28/75

Testimony of L Frank in the Prairie Island Public Hearing

1 IR/TIS
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4.13 SNUBBERS
Bases

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 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 25I) may
not be used to lengthen the required inspection interval. Any inspec-
tion whose results require a shorter inspection interval will override
the previous schedule.

When the cause of the rejection of a snubber is clearly established and
remedied for that snubber and for any other snubbers that may be
generically susceptible, and verified by inservice functional testing,
that snubber may be exempted from being counted as inoperable. Generi-
cally susceptible snubbers are those which are of a specific make or
model and have the same design features directly related to rejection
of the snubber by visual inspection, or are similarly located or
exposed to the same environmental conditions such as temperature,
radiation, and vibration.

When a snubber is found inoperable, an engineering evaluation is
performed, in addition to the determination of the snubber mode of
failure, in order to determine if any safety-related component or
system has been adversely affected by the inoperability of the snubber.
The engineering evaluation shall determine whether or not the snubber
mode of failure has imparted a significant effect or degradation on the
supported component or system.

To provide assurance of snubber functional reliability, a representa-
tive sample of 10Z of the installed snubbers will be functionally
tested during plant shutdowns at 18 month intervals. Observed failures
of these sample snubbers shall require functional testing of additional
units.

The service life of a snubber is evaluated via manufacturer input and
information through consideration of the snubber service conditions and
associated installation and maintenance records (newly installed
snubber, seal replaced, spring replaced, in high radiation area, in
high temperature area, etc...). The requirement to monitor the snubber
service life is included to ensure that the snubbers periodically
undergo a performance evaluation in view of their age and operating
conditions. These records will provide statistical bases for future
consideration of snubber service life.

All safety~related snubbers installed or planned for use at Prairie
Island are hydraulic snubbers. No mechanical snubbers are used.
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4.14 CONTROL ROOM AIR TREATMENT SYSTEM TESTS

Bases

Pressure drop across the combined HEPA filters and charcoal adsorbers
of less than o 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.

The frequency of tests and sample analysis is necessary to show that
the HEPA filters and charcoal adsorbers can perform as evaluated. A
charcoal adsorber tray which can accommodate a sutfficient number of
representative adsorber sample modules for estimating the amount of
penetration of the system adsorbent through its life is currently under
development. When this tray is available, sample modules will be
installed with the same batch characteristics as the system adsorbent
and will be withdrawn for methyl iodide removal efficiency tests. Each
module withdrawn will be replaced or blocked off. Until these trays
can be installed, to guarantce a representative adsorbent sample,
procedures should allow for the removal of a tray containing the oldest
batch of adsorbent in each train, emptying of one bed from the tray,
mixing the adsorbent thoroughly, and obtaining at least two samples.
One sample will be submitted for laboratory analysis and the other held
as a backup. If test results are unacceptable, all adsorbent in the
train shall be replaced. Adsorbent in the tray removed for sampling
shall be renewed. Any HEPA filters found defective shall be replaced
with f.lters qualified pursuant to Regulatory Position C.3.d of Regula-
tory Guide 1.52 - Rev. 1 Juue 1976.

If significant painting, fire, or chemical release occurs such that
the HEPA filters or charcoal adsorbers could become contaminated from
the fumes, chemicals, or foreign material, the same tests and sample
analysis shall be performed as required for operaticnal use. The
determination of significant shall be made by the shift supervisor
after consulting knowledgeable staff members.

Operation of each train of the system for 15 minutes every month will
demonstrate OPERABILITY of the system and remove excessive moisture
which may build up on the adsorber.

Demonstrating automatic initiation of the system using simulated
accident signals will assure that the system will start when required.

In-place testing procedures will be established utilizing applicable
sections of ANSI N510 - 1975 standard as a procedural guideline only.
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Pressure drop acrcss 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.

The frequency of tests and sample analysis is necessary to show that
the HEPA filters and charcoal adsorbers can perform as evaluated. A
charcoal adsorber tray which can accommodate a sufficient number of
representative adsorber sample modules for estimating the amount of
penetration of the system adsorbent through its life is currently under
development. When this trav is available, sample modules will be
installed with the same batch characteristics as the system adsorbent
and will be withdrawn for methyl iodide removal efficiency tests. Each
module withdrawn will be replaced or blocked off. Until these trays
can be installed, to guarantee a representative adsorbent sample,
procedures should allow for the removal of a tray containing the oldest
batch of adsorbent in each train, emptying of one bed from the tray,
mixing the adsorbent thoroughly, and obtaining at least two samples.
One sample will be submitted for laboratory analysis and the other held
as a backup. If test results are unacceptable, all adsorbent in the
train shall be replaced. Adsorbent in the tray removed for sampling
shall be renewed. Any HEPA filters found defective shall be replaced
with filters qualified pursuant to Regulatory Position C.3.d of Regula-
tory Guide 1.52 - Rev. 1 June 19/6.

I1f significant painting, fire, or chemical release occurs such that
the HEPA filters or charcoal adsorbers 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 will be made by the shift supervisor
after consulting knowledgeabl staff members.

Operation of each train of the system for 10 hours every month will
demonstrate OPERABILITY of the system and remove excessive moisture
which may build up on the adsorber.

Demonstrating automatic initiation of the system using simulated
accident signals will assure that the system will start when required.

In-place testing procedures will be established utilizing applicable
sections of ANSI N510 - 1975 standard as a procedural guideline only.



4.16 FIRE DETECTION AND PROTECTION SYSTEMS

Bases

The minimum number of fire detectors required to be OPERABLE in each
fire zone are functionally tested following the manufacturer's recommen-
dations each six monchs, except for those located inside the primary
containment which are tested during each COLD SHUTDOWN exceeding 24
hours unless performed during the previous six months. These tests
tests are performed by the plant staff. Other fire detectors will be
tested at an interval which experience has shown to be necessary to
assure reliable operation. Every six months an alarm circuit check is
performed. This check can be performed in conjunction with detector
functional tests. All circuitry is also provided with automatic
supervision for opens and ground faults.

Fire pumps are tested each month to verify OPERABILITY. Test starting
of the screen wash pump is not required since it is normally in service.
Each fire pump is manually started and operated for at least 15 or 20
minutes with pump flow directed through the recirculation test line.
Every 18 months the OPERABILITY of the automatic actuation logic for
the fire pumps and the screen wash pump is verified and the performance
of each pump is verified to meet system requirements. The specified
flush and valve lineup check provide assurance that the piping system
is capable of supplying fire suppression water to all safety related
areas. When one of the pumps is inoperable the operable pumps are run
daily to verify OPERABILITY until all pumps are once again available.

FIRE SUPPRESSION WATER SYSTEM flow tests will be done at least every
three years to verify hydraulic performance. The testing will be
performed using Section II, Chapter 5 of the Fire Protection Handbook,
l4th Edition, as a procedural guide. The test is generally performed
in conjunction with insurance inspectionms.

Surveillance specified for each spray and sprinkler system is intended
to assure that the systems will function as designed when they are
needed. Functional tests are conducted at 18 month intervals on those
systems provided with test facilities.

The testing sper’.ied for the relay and cable spreading room CO, system
provides assu':ace that the CO, inventory is adequate to extingliish a
fire in this area and that the"system is capable of automatic actuation.

Hose stations and vard hydrant hose houses are inspected monthly to
verify that all required equipment is in place. Gaskets in hose
couplings are inspected periodically and the hose is pressure tested.
Pressure testing of outdoor hose is conducted more frequently than
indoor hose because of the less favorable storage conditions. OPERA-
BILITY of hose station isolation valves is verified every three years
by parcially opening each valve to verify flow. All of these tests
provide a high degree of assurance that each hose station will perform
satisfactorily after periods of standby service.
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4.'6 FIRE DETECTION AND PROTECTION SYSTEMS

Bases continued

Plant fire barrier walls are provided with seals for pipes and cables
where necessary. Where such seals are installed, they must be main-
tained intact to perform their function. Visual irspection of each
installed seal is required every 18 months and after seal repair. A
visual inspection following repair of a seal in the secondary contain-
ment boundary is sufficient to assure that seal leakage will be within
acceptable limits.
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4.17 RADIOACTIVE EFFLUENTS SURVEILLANCE

Bases

Radioactive liquid effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in liquid
effluents during actual or potential releases of liquid effluents. The
alarm setpoints for these instruments are calculated in accordance with
the methods in the ODCM to ensure that the alarm will occur prior to
exceeding the limits of 10 CFR Part 20. The OPERABILITY requirements
and use of this instrumentation are consistent with the requirements of
General Design Criteria 60, 63 and 64 of Appendix A to 10 CFR Part 50.

Radioactive gaseous effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in
gaseous effluents during actual or potential releases of gaseous
effluents. The alarm/trip setpoints for these instruments will be
calculated in accordance with NRC approved methods in the ODCM to
ensure that the alarm/trip will occur prior to exceeding the limits of
10 CFR Part 20. The OPERABILITY requirements for this instrumentation
are consistent with the requirements of General Lesign Criteria 60, 63
and 64 of Appendix A to 10 CFR Part 50.

The dose calculations for liquid effluents in the ODCM implement the
requirements in Section III.A of Appendix I that conformance with the
guides of Appendix I be shown by calculational procedures based on
models and data such that the actual expr<ure of an individual through
appropriate pathways is unlikely to be substantially underestimated.
The equations specified in the ODCM for calculating the doses due to
the actual release rates of radioactive materials in liquid effluents
are consistent with the methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR 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", Revision
1, April 1977. NUREG-0133, October, 1978, provides methods for dose
calculations consistent with Regulatory Guides 1.109 and 1.113.
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4.17 RADIOCACTIVE EFFLUENTS SURVEILLANCE

Bases continued

The dose calculations for gaseous effluents in the ODCM also implement
the requirements of Section III.A that conformance with the guides be
shown by calculational procedures based on models and data such that
the actual exposure of an individual through the appropriate pathways
is unlikely to be substantially underestimated. The dose calculations
established in the ODCM for calculating the doses due to the actual
release rates of radioactive noble gases in gaseous effluents are
consistent with the methcdology provided in Regulatory Guide 1.109,
"Calculation cf Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliarce with 10 CFR Part 50,
Appendix 1", Revision 1, October 1977 and Regulatory Guide 1.111,
"Methods for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reactors",
Revision 1, July 1977. The ODCM equations provided for determining
the air doses at the SITE BOUNDARY will be based upon the historical
average atmospheric conditions. NUREG-0133, October, 1978 provides
methods for dose calculations consistent with Regulatory Guides 1.'09
and 1.111.
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4,18 REACTOR COOLANT VENT SYSTEM PATHS

Bases

The manual vaives in the reactor coolan: vent system are blocked and
tagged in the open position to eliminate the possibility that operation
of the vent system could be blocked by the inadvertent closure of any
of the vent system manual valves.

The cycling of each solenoid operated vent valve once each refueling
ensures the ability of these valves to open if required to vent the
reactor coolant system. More frequent cycling of the valves is not
practical because they cannot be isolated from the reactor coolant
system while the plant is operating.

Reactor coolant vent system flow will be determined qualitatively as
part of the normal fill and vent procedures following each refueling.
This will assure that there are no blockages in the reactor coolant
vent system piping.



EXHIBIT C

SAFETY EVALUATION OF 7.0% vs 6.9% NEGATIVE FLUX RATE TRIP SETPOINT

The negative flux rate trip is designed to protect against fu.! damage resulting
from dropped RCCA events. NSP has previously submitted dropped rod transient
analysis methods based on a setpoint of 6.9% with a time constant of 2.0
seconds. This evaluation describes the effect of changing the method to include
the 7.0% setpoint.

The method for analyzing dropped rod events is divided into two separate parts.
The first part is to determine which rods will cause a reactor trip on negative
flux rate. Whether or not a particular rod causes a trip is dependent on the
rod worth, relative co'e tilts, reactor feedback characteristics and the trip
setpoint.

Far example, at a 6.9% setpoint, Prairie Island 1 Cycle 10 will trip at rod
worths greater than approximately 120 pcm. Raising the setpoint to 7.0%
increases the rod worth required to trip thc reactor to about 125 pem. This
first part of the dropped rod analyses has been performed for the current
operating cycles at Prairie Island (Unit 1 Cycle 10 and Unit 2 Cycle 10) at a
setpoint of 7.0% and will be analyzed at the 7.0% value for all future cycles.

The second step in the dropped rod analyses is to determine the consequences of
dropped rods which do not cause a reactor trip. Oropped rods inducz core tilts
which can cause the automatic roa controller to "overshoot" the initial power
and end up at a power greater than 100%. This overshoot of power, combined with
the skewed power distributfon, can lead to the reactor core approaching MON3R
safety 1imits. NSP has performed this second part of the analyses on what is
expected to be a bounding basis. Dropped rod worths and reactor conditions much
more severe than expected have been used, and all transient acceptance criterion
are met. Results of this analysis are shown in Table 1 and Figure 1-5. The rod
worth that do not cause a trip at the 6.9% setpoint and at the 7.0% setpoint have
been verified to be bounded by the current anlaysis. If it is found in future
cycles that dropped rods cause conditions to be outside those assumed in the
current analysis, the analysis will be repeated using the new conditions to
ensure al'! acceptance criterion are still met.



TABLE 1

PRAIRIE ISLAND NUCLEAR PLANT DROPPED ROD TRANSIENT RESULTS

(Calculated Va'ue / Acceptance Criteria)

MONER >1.4/1.3
Peak RCS Pressure (psia) 2234 / 2750

Peak MSL Pressure (psia) 756 / 1210
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