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1.0 DEFINITIONS

DEFINED TERMS

1.1 The DEFINED TERMS of this section appear in capitalizea type and
are applicable taroughout these Technical Specifications.

THERMAL POWER

1.2 THERMAL POWER shall be the total reactor core heat transfer rate
to the reactor coolant.

RATED THERMAL POWER

1.3 RATED THERMAL POWER shall be a total reactor core heat transfer
rate to the reactor coolant of 600 Mwt.

OPERATIONAL MODE

1.4 An OPERATIONAL MODE shall correspond to aiy one inclusive cumbina-
tion of core reactivity condition, power leve’ and average reactor
coolant temperature specified in Table 1.1.

ACTION

1.5 ACTION shall be those additional requirements specified as corgllary

statements to each principle specification and shall be part of the
specifications.

OPERABLE - OPERABILITY

1.6 A system, subsystem, train, component 0. davice shall be OPERABLE

or have OPERABILITY when it is capable of perfurming its specified
function(s). Implicit in this definition shall be the assumption that
all necessary attendant instrumentation, controls, electric power,
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).

YANKEE -ROWE 1-1 February 1, 1976



DEFINITIONS

REPORTABLE OCCURRENCE

1.7 A RFPORTABLE OCCURRENCE shall be any of those conditions specified as
a reportable occurrence in Specification 6.9.4,

CONTAINMENT INTEGRITY

1.8 CONTAINMENT INTEGRITY shall exist when:

1.8.1 A1l penetrations required to be .losed during accident
conditions are either:

a. Capable of being closed by an OPERABLE containment auto-
matic isolation valve system, or

b. Closed by manual valves, blind flanges, or deactivated auto-
matic valves secured in their closed positions, except as
provided in Table 3.6-1 of Specification 3.6.2.
1.8.2 All equipment hatches are closed and sealed,

1.8.3 The air lock is OPERABLE pursuant to Specificatien 3.6.1.3,
and

1.8.4 The containment leakage rates are w..hin the limits of
Specification 3.6.1.2.

CHANNEL CALIBRATION

1.9 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds with the necessary range and
accuracy to known values of the parameter which the channel monitors.

The CHANNEL CALIBRATION shall encompass the entire channel including

the alarm and/or trip functions, and shall include the CHANNEL FUNC. TONAL
TEST. The CHANNEL CALIBRATION may be performed by any series of sequen-
tial, overlapping or total channel steps such that the entire channel is
calibrated.

CHANNEL CHECK

1.10 A CHANNEL CHECK shall be the qualitative assessment of channel
behavior during operation by observation. This determination shall
include, where possible, comparison of the channel indication and/or
status with other indications and/or status derived from independent
instrument channels measuring the same parameter.
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DEFINITIONS

C IANNEL FUNCTIONAL TEST

1.11 A CHANNEL FUNCTIONAL TEST shall be the injection of a simulate
signal into the channel as close to the primary sensor as practicable to
verify OPERABILITY including alarm and/or trip functions.

CORE ALTERATION

1.12 CORE ALTERATION shall be the movement or manipulation of any com-
ponent within the reactor pressure vessel with the vessel head removed
and fuel in the vessei. Suspension of CORE ALTERATION shall not preclude
completion of movement of a component to a safe conservative positica.

SHUTDOWN MARGIN

1.13 SHU/DOWN MARGIN shall be the instantaneous amount of reactivity
by which the reactor is or would be subcritical from its present rongi-
(tion assuming all control rods are fully inserted excent .or the :zingle
control rod of highest reactivity worth which is assumed to be fully
withdrawn.

IDENTIFIED LEAKAGE

1.14 IDENTIFIED LEAKAGE shall be:

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

b. Leakage into the containment atmosphere from sources that are
both specifically located and known not to interfere with the
operation of leakage detectior systems and not to be PRESSURE
BOUNDARY LEAKAGE, or

€. Main Coolant System le..age through a steam generator to
the secondary system.

UNIDENTIFIED LEAKAGE

1.15 UNIDENTIFIED LEAKAGE shall be all leakage which is not IDENTIFIED
LEAKAGE.
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DEFINITIONS

IPRESSURE BOUNDARY LEAKAGE

1.16 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator
tube leakage) through a non-isolable fault in a Main Coolant System
compronent body, pipe wall or vessel wall.

DOSE EQUIVALENT I-131

1.19 DOSE EQUIVALENT I-131 shall be that cor-entration of I-131 (uCi/gram)
which alone would produce the same thyroid dose as the guantity and iso-
topic mixture of 1-131, 1-132, 1-133, 1-134, and I-135 actually present.
The thyroid dose conversion factors used for this calculation shall be
those listed in Table III of TID-14844, "Calculation of Distance Factors
for Power and Test Reactor Sites.”

STAGGERED TEST BASIS

1.20 A STAGGERED TEST BASIS shall consist of:
a. A test s¢ wule for n systems, subsystems, trains or other
designated components obtained by dividing the specified
. test interval into n equal subintervals,
b. The testing of one system, subsystem, train or other designated
component at the beginning of each subinterval.

FREQUENCY NOTATION

1.21 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.2.

PHYSICS TESTS

1.25 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation

and authorized under the provisions of 10 CFR 50.59, or otherwise approved
by the Commission.

E - AVERAGE DISINTEGRATION ENERGY

1.26 E shall be the average (weighted in proportion to the concentration
of each radionuclide in the reactor coolant at the time of sampling) of
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DEFINITIONS

the sum of the average beta and gamma energies per disintegration (in
MeV) for iiotopes, other than iodines, witi nait lives greater than 30
minutes, macing up at least 95% of the total non-iodine activity in the

coolant,
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MODE

POWER OPERATION

TABLE 1.1

OPERATIONAL MODES

REACTIVITY . RATED AVERAGE COOLANT
CONDITION, K c¢ THERMAL POWER* TEMPERATURE
> 0.99 > 2% > 330°F
> 0.99 < 2% > 330°F
< 0.99 0 > 330°F
< 0.99 0 330°F » Tavg > 200°F
< 0.99 0 < 200°F
< 0.95 0 = 140°F

2. STARTUP
3. HOT STANDBY
4. HOT SHUTDOWN
5. CCLD SHUTDOWN
f. REFUELING**
‘ ¥ ExcTuding decay heat.

** Reactor vesse

‘ YANKEE-ROWE

head unbolted or removed and fuel in the vessel.
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TABLE 1.2

FREQUENCY NOTATION

NOTATION FREQUENCY

S At least once per 12 hours.

D At least once per 24 hours.

" At least once per 7 days.

M At least once per 31 days

C At least once per 92 days.

SA At Teast once per € months.

R At Teast once per 18 months.
S/U Prior tc each reactor startup.

. N.A. Not applicable.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

P

2.1 SAFETY LIMITS

REACTOR CORE

2.1.1 The combination of THERMAL POWER, Main Coolant System pressure, and the
highest operating loop cold leg coolant temperature shall not exceed the
limits shown in Figures 2.1-1 and 2.1-2 for 4 and 3 loop operation,
respectively.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the point defined by the combination of the highest operating

loop cold leg temperature and THERMAL POWER has exceeded (is above and

to the right of) the appropriate Main Ccylant System pressure line, be in HOT
STANDBY within 1 hour.

MATN_COOLANT SYSTEM PRESSURE

2.1.2 The Main Coolant System pressure shall not exceed 2735 psig.

APPLICABILITY: MODES 1, 2, 3, 4 and 5.

ACTION:

MODES 1 and 2
Whenever the Main Coolant System pressure has exceeded 2735 psig,
be in HOT STANDBY with the Main Coolant System pressure within
its limit within 1 hour.

MODES 2, 4 and 5

whenever the Main Coolant System pressure has exceeded 2735 psig,
reduce the Main Coolanu System pressure to within its limit within
5 minutes.
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Main Coolant System Cold lLeg Temperature, °F

- 1 e
l'.'[, L - \ : |
. . '
N \\v \ M A OK I
1 45 o | f MAIN COOLANT
o 1 B, | - SYSTEM
600 | < : ~\\\\\ \\\\\\\\;\; | _PRESSURE
'r R s ol RS SR o N 2600 psia
R ‘ ‘$~\\\‘\ ‘\\\\\\\\\\N
530 e M- : \ 2400 psia
2200 psia
560
f 2000 psia
540 :
| 1800 psia
. kil
520 |
| 1600 psia
500 L— S5 - e :
70 80 90 100 110 120 130
Indicated Reactor Power, Percent
REACTOR CORE SAFETY LIMIT - ALL LOOPS IN OPERATION
CORE XIT
FIGURE 2.1-1
YANKEE-ROWE 2-2 May 3, 1976

POUR ORIGHINAL




of

old Leg Temperature,

Main Coolant System C

660 (- —— —— - - -
~.
640 »~“\~\\ e
. e :
620 | ~~_ : N il
; ‘\" ‘ b . e
L : \‘u} \\ : i e . b
% — ~ \\‘\\\
600 .\\\\\\ Iy, T | MAIN COOLANT
~ SYSTEM
Sl : f ; PRESSURE
e e PN TN IR
o ~ : \\ 2600 psia
% :
680 | g \\\\\. \\\\\\\\ ~
N f\‘\ 2400 psia
560
2200 psia
540 N 2000 psia
520 1800 psia
1600 psi
500 L i : psia
50 60 70 80 90 100 110
Indicated Reactor Power, Percent
REACTOR CORE SAFETY LIMIT - 3 LOOPS IN OPERATION
CORE XI1
FIGURE 2.1-2
YANKEE-ROWE 2-3 May 3, 1976

U0R ORIGINAL




SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS
REACTOR PROTECTIVE SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The reactor protective system instrumentation setpoints shall be
set consistent with the Trip Setpoint values shown in Table 2.2-1.

APPLICABILITY: As shown for each channel in Table 3.3-1.

ACTION:

With a reactor protective system instrumentation trip setpoint less
conservative than the value shown in the Trip Setpoint column of Table
2.2-1, declare the channel inoperable and apply the applicable ACTION
statement requirement of Specification 3.3.1 until the channel is restored
to OPERABLE status with its trip setpoint adjusted consistent with the
Trip Setpoint value,
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TABLE 2.2-1

REACTOR PROTECTIVE SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

¥
2.

6.

Manual Reactor Trip

Power Range, Neutron Flux

. Intermediate Power Range,

Neutron Flux

Intermediate Range, iHigh
Startup Rate

. Source Range, Neutron Flux

Low Main Coolant Flow
(steam generator AP)

Low Main Coolant Flow
(main coolant pump current)

TRIP SETPOINT

Not Applicable
Low Setpoint - < 35% of RATED THERMAL POWER

High Setpoint - < 1087 of RATED THERMAL POWER with 4 main coolant
pumps ojperating

High Setpoint - < 81% of RATED THERMAL POWER with 3 main coolant
pumps operating

High Setpoint - < 108% of RATED THERMAL POWER with 4 main coolant
pumps operating

High Setpoint - < 81% of RATED THERMAL POWER with 3 main coolant
pumps operating

< 5.2 decades/minute

Not Applicable
> 80% of Design Flow

> 240 Amperes, < 960 Auperes
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2.1 SAFETY LIMITS

BASES

——— - e - ——n—- S — - et e 1 —

2.1.1 REACTOR CORE

The restrictions of this safety limit prevent overheating of the fuel
and possible cladding perforation which would result in the release of
fission products to the main coolant. Overheating of the fuel cladding is
prevented by restricting fuel operation to within the nucleate boiling
regime where the heat transfer coefficient is large and the cladding sur-
face temperature is slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime
could result in excessive cladding temperatures because of the onset of
departure from nucleate poiling (DNB) and the resultant sharp reduction in
heat transfer coefficient. DNB is not a directly measurable parameter
during operation and therefore THERMAL POWER and main cooiant temperature
and pressure have been related to DNB through the W-3 correlation. The W-3
DNB cerrelation has been developed to predict the DNB flux and the location
of DNB for axially uniform and non-uniform heat flux distributions. The
local DNB heat flux ratio, DNBR, defined as the ratio of the heat flux that
would cause DNB at a particular core location to the local heat flux, is
indicative of the margin to DNB.

The minimum value of the DNBR during steady state ovperation, normal
operational transients, and anticipated transients is limited to 1.30.
This value corresponds to a 95 percent probability at a 95 percent con-
fidence level that DNB will not occur and is chosen as an appropriate
margin to DNB for all operating conditions.

The curves of Figures 2.1-1 and 2.1-2 show the loci of points of

THERMAL POWER, Main Coolant System pressure and cold leg temperature for which

the minimum DNBR is no less than 1.30, or the average enthalpy at the
vessel exit is equal to the enthalpy of saturated liquid. Because of flow
instability, DNB may occur prematurely should the core exit quality become
too great. The limiting core exit quality for preventing flcw instability
is taken conservatively as 0.08.

The limiting hot channel factors used in determining the thermal
limit curves are higher than those calculated at full power for the range
from all control rods fully withdrawn to maximum allowable control rod
insertion.
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SAFETY LIMITS

BASES

The curves are based on the followinﬂ nuclear hot channel factors
at or above 3 or 4 loop THERMAL ﬁONER: F_of 2.71 for EXXON Nuclear fuel
and 2,70 for Gulf United fuel; F', of 1.88 for Gulf United fuel and 1.75
for EXXON Nuclear fuel; and a re?grence cosine with a peak of 1.43 for
axial power shape.

These 1imiting heat flux conditions are higher than those calculated
for the range of all control rods fully withdrawn to the maximum allowable
control rod insertion.

2.1.2 MAIN COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the
Main Coolant System from overpressurization and thereby prevents the
release of radionuclides contained in the main coolant from reaching the
containment atmosphera,

The reactor pressure vessel, pressurizer and pumps are designed to
Section VIII of the ASME Boiler and Pressure Vessel Code for Nuclear
Power Plant, including all addenda through 1956, which permits a maximum
transient pressure of 110%, 2735 psig, of design pressure. Pressure
relief devices must be provided that will prevent pressure from exceeding
110 percent of the design pressure. The Main Coolant System piping and
valves are designed to ANSI (formerly ASA) Standards, Power Piping
Code, Section B31.1, 1955 Edition, and B16.5, 1957 Edition, respectively,
which allows the design to be based on normal operating pressure and
temperature and also allows exceeding the design coditions for periods
of time. The stress level can be increased 15 percent above the Code
allowable design value for not more than 10 percent of the design life
and up to 20 percent above the ailowable for up to 1 percent of the
design life. Since normal plant operating pressure is 2000 psig, there
is no conflict with either design condition. The setting of the Main
Coolant System safety valves could allow pressure to increase to 2560
psig during a transient. The amount of time this condition is expected
to exist is well within the allowances of B31.1. The Safety Limit of
2735 psig is therefore consistent wi’p the design criteria and associated
code requirements.

The entire Main Coolant System is hydrotested at 3435 psig, 138%
of design pressure, to demonstrate integrity prior to initial operation.
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2.2 LIMITING SAFETV SYSTEM SETTINGS

BAS =5

2.2.1 REACTOR PROTECTIV. SYSTEM INSTRUMENTATION SETPOINTS

Manual Reactor Trip

capability.

values at which the reactor trips

Coolant System are prevente

The Reactor Trip Setpoint limits specified in Table 2.2-1 are the
are set for each parameter. The Trip

Setpoints have been selected to ensure that the reactor core and Main
d from exceeding their safety limits.

The Manual Reactor Trip is a redundant channel to the autcratic
protective instrumentation channels and provides manual reactor trip

Power Range and Intermediate Power Range, Neutron Flux

trip is not assumed 1

Tull power,

high setpoint provides reactor C

the accident analysis.

The prescribed setpoint, with allowances for er
the trip point used in the accident analysis.
three loop operation provides the proiec
equivalent to that provided by the sotting for four loop operation at

The Power Range and Intermediate Power Range Neutron Flux channel
ore protection against reactivity excursions
which are too rapid to be protected by pressurizer water level protective
circuitry. The Power Range low set poi
in the power range for a powar excursion beginning from low power. The

trip associated with the low setpoint may be manually bypassed above 15 MWe
and is manually rein “ated at a power level below 15 Mde. The low setpoint

nt provides adaitional protection

rors, is consistent with
The lower setting for

tion at the reduced power level

Intermediate Range, Neutron Flux, High Startup Rate

YANKEE-ROWE

B 2-3

The Intermediate Range High Startup Rate trip provides protection to
limit the rate of power increase during low power conditiont in the
event of an uncontrolled rod withdrawal.
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LIMITING SAFETY SYSTEM SETTINGS

BASES _

Low Main Coolant Flow (Steam Generator AP)

The Low Main Coolant Flow trips nravide core protection in the event of a |
loss of one or more main coolant pumps.

Above a power of 15 MWE, with  uiain coolant pumps operating, an
automatic reactor trip will occur if the flow in any two loops drops
beiow 807 of nominal full loop flow and, with 3 main coolant pumps
operating, automatic reactor trip will occur if the flow in any single
operating loop droups below 80% of nominal full Toop flow. The setpoints
specified are consistent with the value assumed in the accident analysis.

_JW Main Coolant Flow (Main Coolant Pump Current)

The Low Main Coolant Flow trips provide core protec’ ‘on in the event i
of a loss of one or more main coolant pumps.

Above a power of 15 MWE, with 4 main coolant pumps operating, an
automatic trip will occur if tr= main coolant pump motor current is
outside the limits on any two ,.nps, and with 3 main coolant pumps
operating, automatic trip will cccur if the main coolant pump motor
current is outside the limits on any operating pump. The setpoints
specified are consistent with the value assumed in the accident analysis.

Main Coolant System and Pressurizer Pressure

The Main Coolant System and Pressurizer Low Pressure trips are pro-
vided to prevent operation in the pressure range in which DNBR is less
than 1.30 ensuring that the thermal and hydraulic limits assumed in
the accident analysis are not exceeded. These Low Pressure trips provide
protection by tripping the reactor in the event of a loss of main coolant
pressure,

Pressurizer High Water Level

The Pressurizer High Water Level trip ensures protection against
Main Coolant System overpressurization by limiting the water level to a
volume sufficient to retain a steam bubble, prevents water relief through
the pressurizer safety valves, and provides core protection for an
uncontrolled rod withdrawal incident or loss of load accident.
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Steam Generator Water Level

The Low Steam Generator Water Level trip provides core protection
by preventing operation with the steam generator water level below the
minimum volun required for adequate heat removal capacity. The specified
setpoint proviies allowance that there will be sufficient water inventory
in the steam generators at the time of trin to provide more than the 6
minutes assumed in the accident analysis for starting delays of the
emergency boiler feedwater system in the 0.1 square foot LOCA analysis.

Turbine and Generator Trip

A Turbine or Generator Trip causes a direct reactor trip when
operating above 15 MWE. Each of the turbine trips provide turbine
protection and reduce the severity of the ensuing transient. No credit
was taken in the accident analyses for operation of these trips. Their
functional capability is required to enhance .he overall reliability of

the Reactor Proiection System.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.0 APPLICABILITY

LIMITING CONDITION FOR OPERATION

3.0.1 Li ing Conditions for Operation and ACTION requirements shall be
applicab uring the OPERATIONAL MODES or other conditions specified
for each  ocification.

3.0.2 Adherence to the requirements of the Limiting Condition for
Operation and/or associated ACTION within the specified time interval shall
constitute complince with the specification. In the event the Limiting
Condition for Operation is restored prior to exniration of the specified
time interval, completion of the ACTION statement is not required.

3.0.3 1In the event a Limiting Condition for Operation and/or associated
ACTION requirements cannot be satisfied because of circumstances in
excess of those addressed in the specification, the facility shall be
placed in at least HOT STANDBY within 1 hour and in COLD SHUTDOWN
within the following 30 hours unless corrective measures are completed
that permit operation under the permissible ACTION statements for the
specified time interval as measured firom init.al discovery. Exceptions
to these requirements shall be stated in the individual specifications.

3.0.4 Entry into an OPERATIONAL MODE or other specified applicability
condition shall not be made unless the conditions of the Limiting Condition
for Operation are met without reliance on provisions contained in the
ACTION statements unless otherwise excepted. This provision shall not
prevent passage through OPERATIONAL MODES as required to comply with
ACTION statements.

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be applicable during the OPERA-
TIONAL MODES or other conditions specified for individual Limiting
Conditions for Operation unless otherwise stated in an individual Sur-
veillance Requirement.

4.0.2 Each Surveillance Requirement shall be performed within the
specified time interval with:

a. A maximum allowable extension not to exceed 25% of the sur-
veillance interval, and
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3/4.0 APPLICABILITY

SURVE ILLANCE REQUIREMENTS (Continued)

b. A total maximum combined interval time for any 3 consecutive
surveillance intervals not to exceed 3.25 t “7s the specified
surveillance interval.

4.0.3 Performance of a Surveillance Requirement within the specified
time interval shall constitute compliance with OPERABILITY requirements
for a Limiting Condition for Operation and associated ACTION statements
unless otherwise required by the specification.

4.0.4 Entry into an OPERATIONAL MODE or other specified applicability
condition shall not be made unless the Surveillance Requirement(s)
associated with the Limiting Condition for Operation have been performed
within the stated surveillance interval or as otherwise specified.
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3/4. REACTIVITY CONTROL SYSTEMS

3/6.1.1_BORATION CONTROL
SHUTOOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be > 4.72% Ak/k.
APPLICABILITY: MODES 1, 2*, and 3.

ACTION:

With the SHUTDOWN MARGIN < 4.72% aAk/k, immediately initiate and continue |
boration at > 26 apm of 2200 ppm boric acid solution or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVE ILLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be > 4.72% Ak/k: |

a. MWithin one hour after detection of an inoperable control rod(s)
and at least once per 12 hours thereafter while the rod(s) is
inoperable. If the inoperable control rod(s) is immovable or
untrippable, the above required SHUTDOWN MARGIN shall be
increased by an amount at least equal to tne withdrawn worth
of the immovable or untrippable control rod(s).

b. When in MODES 1 or 23, at least once per 4 hours by verifying
that control bank withdrawal is within the limits of Specification
3:1.3.5.

¢. When in MODE 23#, within 4 hours of achieving reactor criticality,
by verifying that the predicted critical control rod position
is within the limits of Specification 3.1.3.5.

d. Prior to initial operation above 5% RATED THERMAL POWER after
each fuel loading, by consideration of the factors of e below, with
the control banks at the maximum insertion limit of Specification
3.%.3. 9.

*See Special Test Exception 3.10.1

# . )
With Keff > 1.0

84 .. =
With Keff ¢ 1.0
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REACTIVITY CONTROL SYSTEMS

SURVE ILLANCE REQUIREMENTS (Continued,

e. When in MODE 3, at least once per &+ hours by consideration
of the following factors:

1. Main Coolant System boron concentration,
2. Control rod position,

3. Main Coolant System average temperature, i
4. Fuel burnup based on gross thermal energy generation,

5. Xenon concentration, and

6. Samarium concentration.

4.1.1.1.2 The overall core reactivity balance shall be ¢ mpared to
predicted values to dewonstrate agreement within + 0.8% Ak/k at least once
per 31 Effective Full Power Days (EFPD). This comparison shall consider
at least those factors stated in Specification 4.1.1.1.1.e, above.

The predicted reactivity values shall be adjusted (normalized) to corre-
spond to the actual core conditions prior to exceeding a fuel burnup of

60 Effective Full Power Days after each fuel loading.

4.1.1.1.3 Whenever the reactor is shut down, before any operation which
might result in a change of reactivity, a control rod group shall be
withdrawn to a height sufficient to provide a reactivity worth of 1% for
emergency shutdown capability. If for any reason this is not practical,

the Main Coolant System shall be borated to provide 5% ak/k SHUTDOWN |
MARGIN with all control rods inserted.

4.1.1.1.4 During a reactor startup in which core reactivity or control

rod positions for criticality are not established, a plot of inverse
multiplication rate (or count rate) versus rod position shall be made.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN (with all control rods inserted) shall be
> 5.0% ak/k.

APPLICABILITY: MODES 4 and 5.

ACTION:

With the SHUTDOWN MARGIN (with all control rods inserted) < 5.0% ak/k,
immediately continue boration at > 26 gpm of > 2200 ppm boric acid solution
or equivalent and establish and maintain CONTAINMENT INTEGRITY until the |
required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.2.1 The SHUTDOWN MARGIN (with all control rods inserted) shall be
determined to be - 5.0% ak/k:

a. Within one hour after detection of an inoperable control rod(s)
and at least once per 12 hours thereafter while the rod(s) is
inoperable. If the inoperable control rod is immovable or untrip-
pable, the SHUTDOWN MARGIN shall be increased by an amount at
least equal to the withdrawn worth of the immovable or untrippable
control rod(s).

b. "* least once per 24 hours by consideration of the following
ractors:

1. Main Coolant System boron concentration, |
2. Control rod position,

3. Main Coolant System average temperature, |
4. Fuel burnup based on gross thermal energy generation,

5. Xenon concentration, and

6. Samarium concentration.
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REACTIVITY CONTROL SYSTEMS
SHUTDOWN MARGIN

SURVEILLANCE REQUIREMENTS (Continued)

4.1.1.2.2 Whenever the reactor is shut down, before any cperation which
might result in a change of reactivity, a control rod group shall be
withdrawn to a height sufficient to provide a reactivity worth of 1% for
emergency shutdown capability. If for any reason this is not practical,
the main coolant system shall be borated to provide 57 ak/k SHUTDOWN
MARGIN with all control rods inserted.
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REACTIVITY CONTROL SYSTEMS

BORON DILUTION

LIMITING CONDITION FOR OPERATION

3.1.1.3 Main Coolant System boron concentration shall not be reduced
unless:

8 The flow rate of main coolant to the reactor pressure vessel is
> 950 gpm;

b. The maximum reactivity insertjon rate due to boron cencentra-
tion reduction is < 1.5 X 107" ak/k per second; and

€. Main coolant temperature is > 250°F,
APPLICABILITY A1l MODES.
ACTION:

a. With the flow rate of main coolant to the reactor pressure vessel
- 950 gpm, immediately suspend all operations involving a
reduction in boron concentration of the Main vuolant System.

b. With the maximum reactivity insertion rate due to main coolant
boron concentration reduction in excess of the limit, immediately
suspend boron concentration reduction, and verify the required
SHUTDOWN MARGIN within one hour.

C. With the main coolant temperature < 250°F, immediately suspend
boron concentration reduction and verify the required SHUTDOWN
MARGIN within one hour.

SURVETLLANCE REQUIREMENTS

4.1.1.3

a. The flow rate of main coolant to the reactor pressure vessel
shall be determined to be > 950 gpm within one hour prior to
the start of and at least once per hour during a reduction in
the Main Coolant System boron concentration by either:
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REACTIVITY CONTROL SYSTEMS
BORON DILUTION

SURVEILLANCE REQUIREMENTS (Continued) -

Verifying at least one main coolant pump is in operation
or

2. Verifying that the shutdown cooling system is in
operation and supplying > 950 gpm to the reactor
pressure vessel.

b. Isolation valves of ion exchangers capable of reducing main
coolant boron concentration shall be verified to be locked
closed at least once per 31 days except when the ion exchanger
is in use for boron removal.

YANKEE-ROWE 3/4 1-6 March 18, 1976



REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.4 The moderator temperature coefficient (MTC) shall be:
a. Negative at hot zero power;

b. More negative than -0.5 x 10”7 ak/k/°F at RATED THERMAL POWER;
and

c. Less negative than -3.82 x 1074 ak/k/°F.
APPLICABILITY: MODES 1 and 2*"

ACTION:

With the moderator temperature coefficient outside any one of the above
limits, be in HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.1.4.1 The MTIC shall be determined to be within its limits by con-
firmatory measurements. MTC measured values shall be extrapolated
and/or compensated to permit direct comparison with the a.ove limits.

4.1.1.4.2 The MTC shall be determined at the following frequencies and
THERMAL POWER conditions during each fuel cycle:

a. Prior to initial operation above 57 of RATED THERMAL POWER,
after each fuel loading.

b. When restarting from the first shutdown longer than 72 hours
after ~60% cf core life.

With K. > 1.0

#See Special Test Exception 3.10.4
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REACTIVITY CONTROL SYSTEMS

3/4.1.2 LORATION SYSTEMS

FLOW PATHS - REFUELING

LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum, the flow path from the boric acid mix tank via a
gravity feed connection and at least two charging pumps to the Main Coolant
System shall be CPERABLE.

APPLICABILITY: MODE 6.

ACTION:

With the above required flow path inoperable, suspend all operations in-

volving CORE ALTERATIONS or positive reactivity changes until the above
required flow path is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.1 The above required flow path shall be demonstrated OPERABLE:
a. At least once per 7 days by:

A Cycling each testable power operated or automatic valve in
the flow path through at least one complete cycle of full
travel.

- Verifying that the temperature of the heat traced portion of
the flow path is > 150°F,

b. At least once per 31 days by verifying that each valve (manual, |
power operated or automatic) in the flow path that is not
locked, sealed, or otherwise secured in position, is in its
correct position.
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.2 As a minimum, one of the following boron injection flow paths
shall be uUr_ RABLE:

a. A “iow path from the boric acid mix tank via the gravity feed
connection and a charging pump to the Main Coolant System,
if only the boric acid mix tank in Specification 3.1.2.10a is
OPERABLE, or

b. The flow path from the safety injection tank via a
charging pump to the Main Coolant System, if only the safety
injection tank in Specification 3.1.2.10b is OPERABLE.

APPLICABILITY: MODE 5.
ACTION:
With none of the above flow paths OPERABLE, suspend all ~nerations

involving positive reactivity changes until at least cue injection path
is restored to OPERABLE status.

SURVE ILLANCE REQUIREMENTS

4.1.2.2 At least one of the above required flow paths shall de demon-
strated OPERABLE:

a. At least once per 7 days by:

i. Cycling each testable power operated or automatic valve in

the flow path through at icast once conplete cycle of fuil
travel.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

Z, Verifying that the temperature of the heat traced portion

of the flow path is > 150°F wher a flow path from the
boric acid mix tank is OPERABLE.

At Teast once per 31 days by verifying that each valve (manual,
power operated or automatic) in the flow rath that is not

locked, sealed, or otherwise secured in position, is in its
correct position.
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EACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.3 Each of the following boron iunjoction flow paths shall be
OPERABLE :

a. The flow path from the boric acid mix tank via the gravity feed
connectior and a charging pump to the Main Coolant System, and

b. The flow path from the safety injection tank via a charging pump
to the Main Coolant System.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

With the fiow path from either the boric acid mix tank or the
safety injection tank inoperable, provided the other flcw path
is OPERABLE, restore the inoperable flow path to OPERABLE status
within 72 hours or be in at least HOT STANDGY and borated to a
SHUTDOWN MARGIN (all control rods inserted) eguivalent to at
least 5% ak/k at 200°F within the rext 6 hours; restore the
inoperable flow path to OPERABLE status within the next 7 days
or be in COLD SHUTDOWN within the next 30 hours.

SURVETLLANCE REQUIREMENTS

4.1.2.3 Each of the above required flow paths shall be demonstrated
OPERABLE:

a. At least once per 7 days by:
| Cycling each testable power operated or automatic valve in

the flow path through at least once complete cycle of full
travel.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

2. Verifying that the temperature of the heat traced portion
of the flow path is > 150°F when a flow path from the boric
acid mix tanks is OPERABLE.

b. At least once per 31 days by verifying that each valve (manual,
power operated or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, = in its correct
position.

G, At least once per 18 months during shutdown by cycling each
power operated (excluding automatic) valve in the flow path
that is not testable during plant operation, through at least
one complete cycle of full travel.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - REFUELING

LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two charging pumps in “e boron injection flow path
required by Specification 3.1.”2.1 shall be OPERABLE.

APPLICABILITY: MODE 6.
ACTION:
Wit" less than two charging pumps OPERABLE, suspend all operations

in/olving CORE ALTERATIONS or positive reactivity changes until at
le.st two charging pumps are restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.4 At least the above required charging pumps shall be demonstrated
OPERABLE at least once per 31 days by:

a. Starting (unless already operating) each pump from the
control room,

b. Verifying that each pump develops a discharae flow > 26 gpm,
and

c. Verifying pump operation for at least 15 minutes.
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REACTIVITY cuniROL SYSTEMS

CHARGING PUMP - SHUIDOWN

LIMITING COND!TION FOR OPERATION

3.1.2.5 At least one charging pump in the boron irjection flow path
required by Specification 3.1.2.2 shall be OPERABL:.

APPLICABILITY: MODE 5.

ACTION:

With no charging pump OPERABLE, suspend a'  operations involving positive
reactivity changes until at least one charging pump is restored to
OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.5 At least the above required charging pump shall be demonstrated
OPERABLE at lcast once per 31 days by:

a. Starting (unless already operating) the pump from the control
room,

b. Verifying that the pump develops a discharge pressure > 30 psig

in excess of the Main Coolant System pressure at a flow > 26 gpm,
and

c. Verifying pump operation for at least 15 minutes.
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EACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - OPERATING

[LIMITING CONDITION FOR OPERATION

3.1.2.6 At least two charging pumps shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTION:

With only one charging pump OPERABLE, restore at least two charging
pumps to OPERABLE status within 72 hours or be in HOT STANDBY and
borated to a SHUTDOWN MARGIN (all control rods inserted) equivalent i~
at least 5% ak/k at 200°F within the next 6 hours; restore at least two

charging pumps to OPERABLE status within the next 48 hours or be in COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.6 At least two charging pumps shall be demonstrated OPERABLE at
least once per 31 days on a STAGGERED TEST BASIS by:

a. Starting (unless already operating) each pump from the
control room,

b. Verifying that each pump develops a discharge pressure > 30 psig
in excess of Main Coolant System pressure at a flow > 26 gpm,

c. Verifying that each pump operates for at least 15 minutes,
and

d. Verifying that the pump suction and discharge valves are
open.
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REACTIVITY CONTROL SYSTEMS

BORIC ACID MIX TANK GRAVITY FEED CONNECTION - SHUTDOWN AND REFUELING
LIMITING CONDITION FOR OPERATION

3.1.2.7 The boric acid mix tank gravity feed connection shall be
OPERABLE if the flow path from the ooric acid mix tank of Specificaticn
3.1.2.1 or 3.1.2.2a is OPERABLE.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no mix tank gravity feed connection OPERABLE as required to complete

the flow path of Specification 3.1.2.1 or 3.1.2.2a, suspend all operations
involving CORE ALTERATIONS or positive reactivity changes untii the boric

acid mix tank gravity feed connection is restored to OPERABLE status.

SURVEILLANCE REQUIREMZNTS

4.1.2.7 The above required boric acid mix tank gravity feed connection
shall be demonstrated OPERABLE:

a. At least once per 7 days by:

1. Cycling each testable power operated valve in the flow
path through at least one complete cycle of full travel.

2. Verifying that each valve (manual or power operated) in
the flow path that is not locked, sealed, or otherwise
secured in position, is in its correct position.

b. At least once per 18 months, during shutdown, by demonstrating
the gravity feed connection flow to be > 26 gpm.

YANKEE -ROWE 3/4 1-16 May 3, 1976



REACTIVITY CONTROL SYSTEMS

BORIC ACID MIX TANK GRAVITY FEED CONNECTION - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.8 The boric acid mix tank gravity feed connection in the boron
injection flow path required by Specification 3.1.2.3 shall be OPERABLE if
the flow path from the boric acid mix tank in Specification 3.1.2.3

is OPERABLE.

APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:

With the boric acid mix tank gravity feed connection inoperable, restore
the boric acid gravity feed connection to OPERABLE STATUS within 72
hours or be in at least HOT STANDBY within the next 6 hours and borated
to a SHUTDOWN MARGIN (all control rods inserted) equivalent to 5% ak/k
at 200"F; restore the boric acid gravity feed connection to OPERABLE

status within the next 7 days or be in COLD SHUTDOWN within the next 30
hours.

SURVEILLANCE REQUIREMENTS

4.1.2.8 The above required boric acid mix tank gravity feed connection
shall be demonstrated OPERABLE:

a. At least once per 7 days by:

Cycling each testable power operated valve in the flow
path through at least one complete cycle of full travel.

ra

Verifying that each valve (manual or power orerated) in
the flow path that is not locked, sealed, or otherwise
secured in position, is in its correct position.

b. At Teast once per 18 months, during shutdown, by demonstrating
the gravity feed connection flow to be > 26 gpm.
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\REACTIVITY CONTROL SYSTEMS
EORATED WATER SOURCES - REFUELING

LIMITING CONDITION FOR OPERATION

3.1.2.9 As a minimum, the boric acid mix tank and associated heat tracing
shall be OPERABLE with:

a. A minimum contained volume of 1500 gallons, equivalent tc a tank
level > 3.6 feet,

b. 12 to 12.5% by weight boric acid solution, and
¢c. A minimum solution temperature of 150°F.

APPLICABILITY: MOCE 6.

ACTION:

With the boric acid mix tank inoperable, suspend all operations involving
CORE ALTERATIONS or positive reactivity changes until the boric acid
mix tank is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.9 The boric acid mix tank shall be demonstrated OPERABLE at least
once per 7 days by:

a. Verifying the boron concentration of the water,
b. Verifying the water level of the tank, and

c. Verifying the boric .ci< mix tank solution temperature.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.10 As a minimum, cne of the following borated water sources shall be
OPERABLE :

a. The boric acid mix tank and associated heat tracing with:

1. A minimum contained vo ume of 1500 gallons, equivalent to a
tank level > 3.6 feet,

2. 12 to 12.5% by weight boric acid solution, and
3. A minimum solution temperature of 150°F.
b. The safety injection tank (SIT) with:

1. A minimu~ contained volume of 117,000 gallons, equivalent to
a tank level of > 25.5 feet,

2. A minimum boron concentration of 2200 ppm, and
3. A mirimum solution temperature of 40°F.
APPLICABILITY: MODE 5.
ACTION:
With no borated water source OPERABLE, suspend all operations involving

positive reactivity changes until at least one borated water source is
restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.10 The above required borated water source shall be demonstrated
OPERABLE:

a. At least once per 7 days by:
1. Verifying the boron concentration of the water,

2. Verifying the water level of the tank, and
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

Verifying the boric acid mix tank solution temperature
when it is the source of borated water.

At Teast on.e per 24 hours by verifying the SIT temperature
when it is the source of borated water and the outside air
temperature is < 35°F.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIM."IAG CONDITION FOR OPERATION

3.1.2.11 Each of the following borated water sources shall be OPERABLE:
a. The boric acid mix tank and asscciated heat tracing with:

1. A minimum contained volume of 1500 gallons, equivales *- °
tank level of - 3.6 feet,

2. 12 to 12.5% by weight boric acid solution,
3. A minimum solution temperature of 150°F.
b. The safety injectiun tank (SIT) with:

8 A minimum contained volume of 117,000 gallons of water,
equivalent to a tank level of > 25.5 feet,

2. A minimum boron concentration of 2200 ppm, and
3. A minimum solution temperature of 40°F.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:
With either the boric acid mix tank or the safety injection tank
inoperable, provided the other required source is OPERABLE,
restore the inoperable tank to OPERABLE statu: within 72 hours or
be in at least HOT STANDBY within the next 6 hyurs and borated to
a SHUTDOWN MARGIN (all control rods inserted) equivalent to at
least 5% ak/k at 200°F; restore the inoperable tank to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the
next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.11 Each borated water source shall be dewonstrated OPERABLE:
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REACTIVITY CONTROL SYSTEMS

SURVE ILLANCE REQUIREMENTS (Continued)

a. At least once per 7 days by:
1. Verifying the boron concentration in each water source,
2. Verifying the water level of each water source, and
3. Verifying the boric acid mix tank solution temperature.

b. At Teast once per 24 hours by verifying the SIT temperature
when the outside air temperature is < 35°F,
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REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL RODS

CONTROL_ROD OPERABILITY

LIMITING CONDITION FOR OPERATION

3.1.3.1 A1l control rods which are inserted in the core shall be OPERABLE
and positioned within + 8 inches (indicated position) of every other rod in
their group.

APPLICABILITY: MODES 1* and 2*
ACTION:

a. With one or more control rods inoperable due to being immovable
as a result of excessive friction or mechanical interference
or known to be untrippable, determine that the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied within 1
hour and be in HOT STANDBY within 6 hours.

b.  With more than one control rod inoperable or misaligned from
any other rod in its group by more than + 8 inches (indicated
position), be in HOT STANDBY within 6 hours.

€. With one control rod inoperable or misaligned from any other
rod in its group by more than + 8 inches ?indicated position),
POWER OPERATION may continue provided that within one hour
C’i t"u" 4

| 1 The rod is restored to OPERABLE status within the above
alignment requirements, or

2; The rod is declared inoperable and the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied. POWER
OPERATION may then continue provided that:

a) An analysis of the potential ejected rod worth
is performed within 3 days and the rod worth is
determined to be < 1.0% Ak at zero power and
< 0.5% Ak at RATED THERMAL POWER for the
remainder of the fuel cycle, and

*See Spar a1 Test Exceptions 3.10.2 and 3.10.4.
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

b) The SHUTDOWN MARGIN requirement of Specification
3.1.1.1 is determined at least once per 12 hours,
and

c) The THERMAL POWER level is reduced to < 75% of
THERMAL POWER allowable for the Main Coolant
pump combination within one hour and within the
next 4 hours the Power Range and Intermediate
Power Range Neutron Flux high trip setpoint is
reduced to - 108% of the 75% of allowable
THERMAL POWER, or

d) The remainder of the rods in the group with the
inoperable rod are aligned to within + 8 inches
of the inoperable roa within one hour while
maintaining the rod sequence and insertion
limits of Figures 3.1-1 and 3.1-2; the THERMAL
POWER level shall be restricted pursuant to
Specification 3.1.3.5 during subsequent operation.

SURVEILLANCE REQUIREMENTS

4.1.3.1.1 The position of each control rod shall be determined to be
within the limit by verifying the individual rod positions at least once
per 4 hours.

4.1.3.1.2 Each control rod not fully inserted shall be determined to be
OPERABLE by movement of at least 4 inches in any one direction at least
once per 31 days.

4.1.3.1.3 The maximum reactivity insertion rate due to withdrawal of

the nighgat worth control rod group shall be determined not to exceed
1.5 x 10 * ak/k per second at least once per 18 months.
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS

LIMITING CONOITION FOR OPERATION

3.1.3.2 A1 control rod primary and secondary position indicator channels
shall be OPERABLE and capable of determining the control rod positions
within + 3 inches.

APPLICABILITY: MODES 1 and 2.
ACTION:

a. With a maximum of one primary rod position indicator channel
per group inoperable either:

1. Determine the position of the non-indicating rod(s) in-
directly by the movable incore detectors at least once
per 24 hours and immediately after any motion of the non-
indicating rod which exceeds 8 inches in one direction
since the last determination of the rod's position, or

2. Reduce THERMAL POWER to < 50% of THERMAL POWER allowable
for the main coolant pump combination within 8 hours.

b.  With a maximum of one secondary position indicator per group
inoperable either:

I. Verify that all primary rod position indicators for the
affected group are OPERABLE, or

2. Reduce THERMAL POWER to - 50% of THERMAL POWER allowable
for the main coolant pump combination within 8 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.2 Each rod position indicator channel shall be determined to be
OPERABLE by verifying the primary position indication system and the
secondary position indicator channels agree within 3 inches at least once
per & hours.
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REACTIVITY CONTROL SYSTEMS

ROD DROP TIME

LIMITING CONDITION FOR OPERATION

3.1.3.3 The individual control rod drop time from the fully withdrawn
position shall be < 2.5 seconds from loss of stationary gripper coil
voltage to 6-inch coil entry with:

a. Tavg > 511°F, and

b. All main coolant pumps operating.

APPLICABILITY: MODE 3.

ACTION:

a. With the drop time of any control rod determined to exceed
the above limit, restore the rod drop time to within the above
limit prior to proceeding to MODE 1 or 2.

b.  With the rod drop times within limits but determined with 3
main coolant pumps operating, operation may proceed provided
THERMAL POWER is restricted to < 75% of RATED THERMAL POWER.
The provisions of Specificavion 3.0.4 are not applicable.

SURVETLLANCE REQUIREMENTS

1.3.3 The rod drop time of control rods shall be demonstrated through
measurement prior to reactor criticality:

a. For all rods following each removal of the reactor vessel
head,

b. For specifically affected individual rods following any main-
tenance on or modification to the control rod drive system
which would affect the drop time of those specific rods, and

C. At least once per 18 months.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN ROD INSERTION LIMIT

LIMITING CONDITION FOR OPERATION

3.1.3.4 A1l shutdown rods shall be withdrawn to at least 87 inches.
APPLICABILITY: MODES 1* and 2*#

ACTION:
With a maximum of one shutdown rod not withdrawn to within the limit,
except for surveillance testing pursuant to Specification 4.1.3.1.2,
within one hour either:

a. Withdraw the rod to within the limit, or

b. Declare the rod to be inoperable and apply Specification
3.1.3.1.

SURVEILLANCE REQUIREMENTS

4.1.3.4 Etach shutdown rod shall be determined to be withdrawn to within
the limit:

a. Within 15 minutes prior to withdrawal of any rods in requlating
groups A & B during an approach to reactor criticality,

b. At Teast once per 4 hours thereafter.

*See Special Test Exceptions 3.10.2 and 3.10.4.
#With Keff > 1.0.
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REACTIVITY CONTROL SYSTEMS

CONTROL ROD_INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.5 The control groups shall be limited in physical insertion as
shown in Figure 3.1-1.

APPLICABILITY: MODES 1* and 2*#,

ACTION:

With the control groups inserted beyond the above insertion limits,
except for surveillance testing pursuant to Specification 4.1.3.1.2,
either:

a. Restore the control groups to within the limits within
two hours, or

b.  Reduce THERMAL POWER within two hours to less than or equal to
that frection of RATED THERMAL POWER which is allowed by the
group position using the above figure, or

€, Be in HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.5 The position of each contro) group shall be determined to be
within the insertion limits at least once per 4 hours.

*See Special Test Exceptions 3.10.2 and 3.10.4
#ith K c > 1.0.
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FIGURE 3.1-1
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/4.2 POWER DISTRIBUTIO! LIMITS

[PEAK LINEAR HEAT GENERATION RATE

IMITING CONDITION FOR OPERATION

3.2.1 The peak linear heat generation rate (LHGR) shall not exceed the
limits of Figure 3.2-1 during steady state operation.

APPLICABILITY: MODE 1

ACTION:

[With the peak LHGR exceeding the limits of Figure 3.2-1;

a. Within 15 minutes reduce THERMAL POWER to not more than that
fraction of the THERMAL POWER allowable, for each fuel type

and for the main coolant pump combination in operation, as ex-
pressed below:

Fraction of THERMAL. POWER = Limiting LHGR
Peak Full Power LHGR

h.  Within 4 hours reduce the Power Range and Intermediate Power
Range Neutron Flux high trip setpoint to < 108% of the fraction
of THERMAL POWER allowable for the main coolant pump combination.

SURVEILLANCE REQUIREMENTS

4.2.1.1 The peak LHGR shall be determined to be within the limits of
Figure 3.2-1 using incore instrumentation to obtain a power distribution
map:

a. Prior to initial operation above 75% of RATED THERMAL POWER
after each ruel loading, and

b. At least once per 1,000 EFPH.

YANKEE -ROWE 3/4 2-1 May 10, 1976



POWER DISTRIBUTION LIMITS

SURVE ILLANCE REQUIREMENTS (Continued)

4.2.1.2 The below factors shall be inciuded in the calculation of peak
full power LHGR:

a. Heat flux power peaking factor, Fg. measured using incore instru- |
mentation at a power > 10%.

b. Effect of inserting the control group from its position at the
time of measurement to its insertion limit, F, as shown in
Figure 3.2-2. The rod insertion limit is sho&n in Figure 3.1-1.

¢c. The multiplier for xenon redistribution is a function of core
lifetime as given in Figure 3.2-3. In addition, if control rod
Group A is inserted below 75 inches, allowable power may not be
regained until power has been at a reduced level defined below
for at least twenty four hours with control rod Group A
hetween 75 and 90 inches.

Reduced power = allowable fraction of full pow.r times
multiplier given in Figure 3.2 -4,

Exception: If the rods are inserted below 75 inches and
power does not go below the reduced power
calculated above, hold at the lowest attained
power level for at least twenty four hours with
control rod Group A between 75 and 90 inches
before returning to allowable power.

d. Shortened stack height factor, 1.009.

€. Measurement uncertainty, 1.05.

f. Power level uncertainty, 1.03.

g. Heat flux engineering factor, Fg, 1.04,

h. Core average linear heat gencration rate at full power,

4.34 kw/ft.

4.2.1.3 At least once per 1000 EFPH the following 1imits shall be
determined by calculation not to be exceeded at RATED THERMAL POWER:
a. Hottest channel exit coolant temperature < 624°F, and

b. Maximum clad surface temperature in hottest channel < 647°F,

YANKEE-ROWE 3/4 2-2 April io, 1976
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POWER DISTRIBUTION LIMITS

NUCLEAR HEAT FLUX HOT CHANNEL FACTOR-FS

LIMITING CONDITION FOR OPERATION

N

3.2.2 Fq shall not exceeu ( ).

APPLICABILITY: MODE 1

ACTION:
With Fg exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each (1)% FN exceeds
the 1imit within 15 minutes and similarly reduce’the Power
Range and Intermediate Power Range Neutron Flux-high trip
setpoints within the next 4 hours.

b. Identify and correct the cause of the out of limit conditiun
prior to increasing THERMAL POWER; THERMAL POWER may then be
increased provided FN is demonstrated through incore mapping
to be within its lim¥t.

SURVEILLANCE REQUIREMENTS

4.2.2.1 F, shall be evaluated to determine if F: is within its limit
by: '

a. Using the movable incore detectors to obtain a power distri-
bution map:

1. Prior to initial operation above 75% of RATED THERMAL
POWER after each fuel loading, and

2. At least once per 1000 Effective Full Power Hours.

b, increasing the measured F__ component of the power distribu-
tion map by (3)% to accouh¥ for manufacturing tolerances and
further increasing the value by (5)% to account for measure- -
ment uncertainties.

c. Comparing the computed F__ obtained in b, above, to the appro-
priate values of Figure 2Y3-X of the FSAR or the reload safety

YANKEE -ROWE 3/4 2-7 April 15, 1976



POWER DISTRIBUTION LIMITS

evaluation for the current fuel cycle. This comparison shall
be limited to core planes between (15)% and (85)% of full core
height inclusive and shali exclude regions influenced by grid
effects.
d. Evaluating the effects of F__ on FQ(Z) to determine if FN is
within its limit in the evefif the Somputed Fx exceeds tfle
appropriate value of c, above. y

4.2.2.2 When FN is measured pursuant to Specification (4.10.2.2), an
overall measured F' shall be obtained from a power distribution map and
increased by 3)% %0 account for manufacturing tolerances and further
increased by (5)% to account for measurement uncertainty.

YANKEE - ROWE 3/4 2-8 April 15, 1976 |



POWER DISTRISUTION LIMITS

NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR - F:H

LIMITING CONDITION FOR OPERATION

3.2.3 F

Nuclear GUe

N

shall not exceed 1.86 for Gulf United fuel and 1.75 for EXXON
1

APPLICABILITY: MODE 1

ACTION:

With FQH exceeding its limit:

d.

Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 2 hours and reduce the Power Range and Intermediate
Power Range Neutron Flux-high trip setpoints to < 55% of
RATED THERMAL POWER within the next 4 hours,

Demonstrate through in-core mapping that FN is within its
limit within 24 hours after exceeding the 9¥mit or reduce
THERMAL POWER to less than 5% of RATED THERMAL POWER within
tiie next 2 hours, and

Identify and correct the cause of the out of limit condition
prior to increasing THERMALNPOHER; subsequent POWER OPERATION
may proceed provided that F  is demonstrated through in-core
mapping to be within its liﬂﬁt at a nominal 50% of RATED
THERMAL POWER prior to exceeding this THERMAL POWER, at a
nominal 75% of RATED THERMAL POWER prior to exceeding this
THERMAL power and within 24 hours after attaining 95% or
greater RAT 0 THERMAL POWER.

YANKE £-ROWE 3/4 2-9 April 15, 1976



POWER DISTRIBUTION LIMITS

4.2.3.1 F). shall be determined to be within its Timit by using the mov-
able incor8 detectors to obtain a power distribution map:

a. Prior to operation above 75% of RATED THERMAL POWER after each
fuel loading, and

b. At least once per 1000 Effective Full Power Hours.

4.2.3.2 The measured FN of 4.2.3.1 above, shall be increased by 4% for
measurement uncertainty.

YANKEE-ROWE 3/4 2-10 April 15, 1976



POWER DISTRIBUTION LIMITS
ONB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.4 The following DNB related parameters shall be maintained within
the limits shown on Table 3.2-1:

a. Main Coolant System Inlet Temperature.
b. Pressurizer Pressure
€. Main Coolant System Total Flow Rate

APPLICABILITY: MODE 1

ACTION:

With any of the above parameters exceeding its limit, restore the param-
eter to within its Timit within 2 hours or reduce THERMAL POWER to less
than 5% of RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS

4.2.4.1 Each of the parameters of Table 3.2-] shall be verified to bc
within their limits at least once per 12 hours.

4.2.4.2 The M n Coolant System total flow rate shall be determined to
be within its 1imit by measurement at least once per 18 months.

YANKEE -ROWE 3/4 2-1n April 15, 1976



"4IMOd TYWHIHL O31vY %(0L) 30 SS9OX3 uL 3seasdul dals ¥YIMOJ TWWHIHL © 40 33nutw Jad YIMOd
TYWHIHL 031wy %(G) 40 S599%3 uL aseasdul dwea YIMO4 TYWHIHL © 43y3ta Bupanp ajgestidde jo0u 3 LWL,

/a1 401 X 6°62<

«218d G/ + G102

1.(¥% + 015)
uo3eaadp

ur sdooj ¢

4u/qL 01 X £°8€<

s01sd 6/ + G102

+ |

4.(t + 016)
uo3eaadp

ut sdooy ¢

SLIWIT

S¥313WYdYd 9N

1=2°€ 318Vl

9Py MO|4
|E30] w33S3IAS Jue|00) uLey

4NSSAUY JABZLANSSDIY

Janjedadws| 33| U] walsAS Jue|00) ulLey

3/4 2-12 April 15, 1976

YANKEE-ROWE



3/4.3 INSTRUMENTATION

3/4.3.1 REACTOR PROTECTIVE SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.1 As a minimum, the reactor protective system instrumentation
channels and reactor permissive funct:ns of Table 3.3-1 shall be
OPERABLE.

APPLICABILITY: As shown in Table 3.3-1.

ACTION:

As shown in Table 3.3-1.

SURVETLLANCE REQUIREMENTS

4.3.1.1 Each reactor protective system instrumentation channel shall

be demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL
CALIBRATION and CHANNEL FUNCTIONAL TEST operations during the modes and
at the frequencies shown in Table 4.3-1.

4.3.1.2 The logic for the Reactor Permissive Circuit shall be
demonstrated OPERABLE during the at power CHANNEL FUNCTIONAL TEST of
channels affected by permissive circuit operation. The total permissive
function shall be demonstrated OPERABLE at least once per 18 months
during CHANNEL CALIBRATION testing of each channel affected by permissive
circuit operation.

YANKEE-ROWE 3/4 3-1 May 14, 1976
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FUNCTIONAL UNIT

¥l.
12.
13.
14.

Turbine Trip
Generator Trip
Reactor Trip Breaker

Automatic Trip Logic

TABLE 3.3-1 (Continued)

REACTOR PROTECTIVE SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. LHANNELS CHANNELS APPLICABLE
OF CHANNELS T0 TRIP OPERABLE MODES ACTION
1 1 ] 13)7) 8
2 1 2 1, 2 and * 9
2 1 2 1, 2 and * 9




. TABLE 3.3-1 (Continued)
TABLE NOTATION

*
With the reactor trip system breakers in the closed position and the
control rod drive system capable of rod withdrawal.

#High voltage to detector is automatically de-energized above 5 x 10'9
Amperes on the Intermediate Range.

‘#Or when other activities might increase reactivity.

(1) Power Range, Neutron Flux, Low Setpoint Trip may be manually bypassed
at » 15 MWe. Bypass shall be manually removed at < 15 MWe.

(2) Intermediate Range, Neutron Flux, High Startup Rate Trip is auto-
matically bypassed > 15 MWe. Bypass is automatically removed at
< 15 MWe.

(3) Trip may be manually bypassed < 15 MWe. Bypass is automatically
removed at > 15 MWe.

f4) Trip may be manually bypassed when the reactor is not critical.
. (5) Startup rate alarm setpoint < 1.1 decade/minute.

(6) Turbine shall be protected by at least the following protective
trips: rotor excessive axial movement, low bearing 0il pressure;
low condenser vacuum; and overspeed.

(7) Generator shall be protected by at least the following protective
trips: overcurrent; differential; and loss of field.

ACTION STATEMENTS

ACTION 1 - With the number of channels OPERABLE one less than required
by the Minimum Channels OPERABLE requirement, restore the
inoperable channel to OPERABLE status within 48 hours or
be in HOT STANDBY within the next & hours and/or open the
reactor trip breakers.

. YANKEE -ROWE 24 3-4 May 3, 1976



TABLE 3.3-1 (Continued)

ACTION STATEMENTS (Continued)

ACTION 2 -

a. With two Power Range and/or Intermediate Power Range
channels inoperable and with the THERMAL POWER < 2% of
RATED THERMAL POWER, set the power range high neutron
level scram logic for single channel operation for both
the Power Range and Internediate Power Range instrumentation.

b. With one Power Range or one Intermediate Power Ran?e
channel inoperable and with the THERMAL POWER level > 2%
of RATED THERMAL POWER, POWER OPERATION may continue at
the existing THERMAL POWER level provided the power range
high neutron level scram logic is set for sing'e channel
operation for the RPS instrumentation group coniaining
the inoperzble channel.

C. With two Power Range channels, or two Intermediate Power
Range channels, or one Power Range and one Intermediate Power
Range channels inoperable and with the THERMAL POWER
level > 2% of RATED THERMAL POWER, POWER OPERATION may
continue at the existing THERMAL POWER level provided the
power range high neutron level scram logic is set for
single channel operation for both the Pover Range and
Intermediate Power Range instrumentation.

d. One power range high neutron level scram logic may be
reset for coincidence operation in a, b and ¢ above for
up to 2 hours for surveillance testing per Specification
4.3.1.1.

ACTION 3 - With the number of OPERABLE channels one less than the
Total Numbor of Channels and with the power level:

a. Less than or equal to 15 MWe, place the inoperable channel
in the bypassed condition within 1 hour and restore the
inoperable channel to OPERABLE status within 24 hours
unless reactor power level has bee: increased to > 15 MWe;
otherwise be in at least HOT STANLwy within the following
6 hours with the reactor trip breakers open.

b. Above 15 MWe, POWER OPERATION may continue.

ACTION 4 - With the number of channels OPERABLE one less than required
by the Minimum Channels OPERABLE requirement and with the:
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ACTION 5 -

ACTION 6 -

ACTION 7 -
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TABLE 3.3-1 (Continued)

ACTION STATEMENTS (Continued)

a. Reactor not critical, restore the inoperable channel
to OPERABLE status p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>