UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

INDIANA MICHIGAN POWER COMPANY
DOCKET NO. 50-315
DONALD C. COOK NUCLEAR PLANT, UNIT 1
AMENDMENT TO FACILITY OPERATING LICENSE
Amendment No. 230
License No. DPR-58
The U.S. Nuclear Regulatory Commission (the Commission) has found that:
A.

The application for amendment by Indiana Michigan Power Company (the
licensee) dated May 21, 1999, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the Commission's
rules and regulations set forth in 10 CFR Chapter I;

B.

The facility will operate in conformity with the application, the provisions of the
Act, and the rules and regulations of the Commission;

C.

There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of the
public, and (ii)that such activities will be conducted in compliance with the
Commission's regulations;

D.

The issuance of this amendment will not be inimical to the common defense and
security or to the health and safety of the public; and

E.

The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.
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2.

Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of Facility
Operating License No. DPR-58 is hereby amended to read as follows:
(2)

Technical Specifications
The Technical Specifications contained in Appendices A and B, as revised
through Amendment No. 230, are hereby incorporated in the license. The
licensee shall operate the facility in accordance with the Technical
Specifications.

3.

This license amendment is effective as of the date of issuance, with full implementation
within 45 days.
FOR THE NUCLEAR REGULATORY COMMISSION

Claudia M. Craig, Chief, Section 1
Project Directorate IIl
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
Attachments:

1. Changes to the Technical
Specifications
2. Changes to Amendment No. 216
Technical Specification pages

Date of Issuance: October 21, 1999
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ATTACHMENT 1 TO LICENSE AMENDMENT NO. 230
TO FACILITY OPERATING LICENSE NO. DPR-58
DOCKET NO. 50-315
Replace the following pages of the Appendix A Technical Specifications with the attached
revised pages. The revised pages are identified by amendment number and contain marginal
lines indicating the areas of change.
REMOVE

INSERT
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS
SURVEILLANCE REQUIREMENTS (Continued)
e.

4.1.1.1.2

When in MODES 3 or 4, at least once per 24 hours by consideration of the following factors:
1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel bumup based on gross thermal energy generation,

5.

Xenon concentration,

6.

Samarium concentration, and

7.

Boron penalty (MODE 4 only).

The overall core reactivity balance shall be compared to predicted values to demonstrate agreement
within plus or minus 1% Delta k/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 correspond to the actual core conditions
prior to exceeding a fuel burnup of 60 Effective Full Power Days after each fuel loading.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS
SHUTDOWN MARGIN

. LESS THAN OR EQUAL TO 200-F

-

LIMITING CONDITION FOR OPERATION
3.1.1.2

The SHUTDOWN MARGIN shall be greater than or equal to 1.0% Delta k/k.

APPLICABILITY:

MODE 5.

ACTION:
With the SHUTDOWN MARGIN less than 1.0% Delta k/k, immediately initiate and continue boration at greater
than or equal to 10 gpm of a solution containing greater than or equal to 20,000 ppm boron or equivalent until the
required SHUTDOWN MARGIN is restored.
SURVEILLANCE REQUIREMENTS
4.1.1.2

The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.0% Delta k/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 untrippable, the SHUTDOWN MARGIN shall be verified acceptable with an increased
allowance for the withdrawn worth of the immovable or untrippable control rod(s).

b.

At least once per 24 hours by consideration of the following factors:
1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel burnup based on gross thermal energy generation,

5.

Xenon concentration,

6.

Samarium concentration, and

7.

Boron penalty.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS
FLOW PATHS - SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.1.2.1

As a minimum, one of the following boron injection flow paths shall be OPERABLE:
a.

A flow path from the boric acid tanks via a boric acid transfer pump and charging pump
to the Reactor Coolant System if only the boric acid storage tank in Specification 3.1.2.7a
is OPERABLE, or

b.

The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System if only the refueling water storage tank in Specification 3.1.2.7b is
OPERABLE.

APPLICABILITY:

MODES 5 and 6.

ACTION:
With none of the above flow paths OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50'F or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.1.2.1

At least one of the above required flow paths shall be demonstrated OPERABLE:
a.

At least once per 7 days by verifying that the temperature of the heat traced portion of the
flow path is greater than or equal to 145°F when a flow path from the boric acid tanks is
used.

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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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS
CHARGING PUMP - SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.1.2.3
a.

One charging pump in the boron injection flow path required by Specification 3.1.2.1 shall be
OPERABLE and capable of being powered from an OPERABLE emergency bus.

b.

One charging flowpath associated with support of Unit 2 shutdown functions shall be available'

APPLICABILITY:

Specification 3.1.2.3.a. - MODES 5 and 6
Specification 3.1.2.3.b. - At all times when Unit 2 is in MODES 1, 2, 3, or 4.

ACTION:
a.

With no charging pump OPERABLE, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided
that SHUTDOWN MARGIN sufficient to accommodate the change in temperature is maintained in
accordance with Specification 3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the
heatup or cooldown rate is restricted to 50°F or less in any one-hour period in MODE 5, or
2) addition of water from the RWST, provided the boron concentration in the RWST is greater than
or equal to the minimum required by Specification 3.1.2.7.b.2.

b.

With more than one charging pump OPERABLE or with a safety injection pump(s) OPERABLE
when the temperature of any RCS cold leg is less than or equal to 152°F, unless the reactor vessel
head is removed, remove the additional charging pump(s) and the safety injection pump(s) motor
circuit breakers from the electrical power circuit within one hour.

c.

The provisions of Specification 3.0.3 are not applicable.

d.

In addition to the above, when Specification 3.1.2.3.b is applicable and the required flow path is
not available, return the required flow path to available status within 7 days, or provide equivalent
shutdown capability in Unit 2 and return the required flow path to available status within the next
60 days, or have Unit 2 in HOT STANDBY within the next 12 hours and HOT SHUTDOWN
within the following 24 hours.

e.

The requirements of Specification 3.0.4 are not applicable when Specification 3.1.2.3.b applies.

SURVEILLANCE REQUIREMENTS
4.1.2.3.1

The above required charging pump shall be demonstrated OPERABLE by verifying that the pump's
developed head at the test flow point is greater than or equal to the required developed head when
tested pursuant to Specification 4.0.5.

"Amaximum of one centrifugal charging pump shall be OPERABLE whenever the temperature of one or more of the
RCS cold legs is less than or equal to 1521F.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS
BORIC ACID TRANSFER PUMPS - SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.1.2.5

At least one boric acid transfer pump shall be OPERABLE and capable of being powered from an
OPERABLE emergency bus if only the flow path through the boric acid transfer pump of Specification
3.1.2. la is OPERABLE.

APPLICABILITY:

MODES 5 and 6.

ACTION:
With no boric acid transfer pump OPERABLE as required to complete the flow path of Specification 3,1.2. la,
suspend all operations involving CORE ALTERATIONS or positive reactivity changes except: 1) heatup or cooldown
of the reactor coolant volume provided that SHUTDOWN MARGIN sufficient to accommodate the change in
temperature is maintained in accordance with Specification 3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6,
and the heatup or cooldown rate is restricted to 50'F or less in any one-hour period in MODE 5, or 2) addition of
water from the RWST, provided the boron concentration in the RWST is greater than or equal to the minimum
required by Specification 3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.1.2.5

No additional surveillance requirements other than those required by Specification 4.0.5.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCES - SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.1.2.7

As a minimum, one of the following borated water sources shall be OPERABLE:
a.

A boric acid storage system and associated heat tracing with:
1.
2.
3.

b.

The refueling water storage tank with:
1.
2.
3.

APPLICABILITY:

A minimum usable borated water volume of 4300 gallons,
Between 20,000 and 22,500 ppm of boron, and
A minimum solution temperature of 145°F.

A minimum usable borated water volume of 90,000 gallons,
A minimum boron concentration of 2400 ppm, and
A minimum solution temperature of 70*F.

MODES 5 and 6.

ACTION:
With no borated water source OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50'F or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.1.2.7

The above required borated water source shall be demonstrated OPERABLE:
a.

At least once per 7 days by:
1.
2.
3.

b.

Verifying the boron concentration of the water,
Verifying the water level volume of the tank, and
Verifying the boric acid storage tank solution temperature when it is the source of
borated water.

At least once per 24 hours by verifying the RWST temperature when it is the source of
borated water.
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
INSTRUMENTATION
TABLE 3.3-1 (Continued)

ACTION 4 -

ACTION 5 -

ACTION 6 -

ACTION 7 -

a.

Below P-6, restore the inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above the P-6 Setpoint.

b.

Above P-6 but below 5% of RATED THERMAL POWER, restore the inoperable
channel to OPERABLE status prior to increasing THERMAL POWER above 5% of
RATED THERMAL POWER.

c.

Above 5% of RATED THERMAL POWER, POWER OPERATION may continue.

With the number of channels OPERABLE one less than required by the Minimum Channels
OPERABLE requirement and with the THERMAL POWER level:
a.

Below P-6, restore the inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above the P-6 Setpoint.

b.

Above P-6, operation may continue.

With the number of channels OPERABLE one less than required by the Minimum Channels
OPERABLE requirement:
a.

Immediately suspend operations involving positive reactivity changes except addition of
water from the RWST, provided the boron concentration in the RWST is greater than the
minimum required by Specification 3.1.2.8.b.2 (MODES 3 or 4) or 3.1.2.7.b.2
(MODE 5), and

b.

Verify compliance with the SHUTDOWN MARGIN requirements of Specification
3.1.1.1 or 3.1.1.2, as applicable, within 1 hour and at least once per 12 hours thereafter,
and

c.

Close the isolation valves for unborated water sources to the chemical and volume control
system within 1 hour. In MODE 5, if the RWST boron concentration is less than the
reactor coolant system boron concentration and less than the boron concentration required
by Specification 3.1.2.7.b.2, isolate the RWST from the reactor coolant system within
1 hour.

With the number of OPERABLE channels one less than the Total Number of Channels, STARTUP
and/or POWER OPERATION may proceed provided the following conditions are satisfied:
a.

The inoperable channel is placed in the tripped condition within 1 hour.

b.

The Minimum Channels OPERABLE requirement is met; however, the inoperable
channel may be bypassed for up to 2 hours for surveillance testing of the other channels
per Specification 4.3. 1.1. 1.

With the number of OPERABLE channels one less than the Total Number of Channels, STARTUP
and/or POWER OPERATION may proceed until performance of the next required CHANNEL
FUNCTIONAL TEST provided the inoperable channel is placed in the tripped condition within 1
hour.
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3/4
3/4.4

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTOR COOLANT SYSTEM

SAFETY VALVES - SHUTDOWN
LIMITING CONDITION FOR OPERATION

3.4.2

A minimum of one pressurizer code safety valve shall be OPERABLE with a lift setting of 2485 PSIG
±:3%.'

APPLICABILITY:

MODES 4 and 5.

ACTION:

With no pressurizer code safety valve OPERABLE:
a.

Immediately suspend all operations involving positive reactivity changes except addition of water
from the RWST, provided the boron concentration in the RWST is greater than the minimum
required by Specification 3.1.2.8.b.2 (MODE 4) or 3.1.2.7.b.2 (MODE 5), and place an
OPERABLE RHR loop into operation in the shutdown cooling mode, and

b.

Immediately render all Safety Injection pumps and all but one charging pump inoperable by
removing the applicable motor circuit breakers from the electric power circuit within one hour.

SURVEILLANCE REQUIREMENTS
4.4.2

The pressurizer code safety valve shall be demonstrated OPERABLE per Surveillance Requirement 4.4.3.

"The lift setting pressure shall correspond to ambient conditions of the valve at nominal operating temperature and
pressure.
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3/4
3/4.8

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
ELECTRICAL POWER SYSTEMS

SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.8.1.2

As a minimum, the following A.C. electrical power sources shall be OPERABLE:
a.

One circuit between the offsite transmission network and the onsite Class lE distribution
system, and

b.

One diesel generator with:

APPLICABILITY:

1.

A day fuel tank containing a minimum of 70 gallons of fuel,

2.

A fuel storage system containing a minimum indicated volume of 46,000 gallons
of fuel, and

3.

A fuel transfer pump.

MODES 5 and 6.

ACTION:
With less than the above minimum required A.C. electrical power sources OPERABLE, suspend all operations
involving CORE ALTERATIONS or positive reactivity changes except: 1) heatup or cooldown of the reactor coolant
volume provided that SHUTDOWN MARGIN sufficient to accommodate the change in temperature is maintained in
accordance with Specification 3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown
rate is restricted to 50'F or less in any one-hour period in MODE 5, or 2) addition of water from the RWST,
provided the boron concentration in the RWST is greater than or equal to the minimum required by Specification
3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.8.1.2

The above required A.C. electrical power sources shall be demonstrated OPERABLE by the
performance of each of the Surveillance Requirements of 4.8.1.1.1 and 4.8.1.1.2 except for
requirement 4.8.1.1.2.a.5.
Commencing in 1999 during the extended shutdown initiated in 1997, the 18-month surveillance
requirements 4.8.1.1.2.e.4.a) and b); 4.8.1.l.2.e.6.a), b) and c); 4.8.1.1.2.e.8; 4.8.1.1.2.e.9.a), b)
and c); 4.8.1.1.2.e. I0.a) and b); and 4.8.1.1.2.e. 11,may be delayed one time until just prior to the
first entry into MODE 4 following the shutdown.
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3/4
3/4.9

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REFUELING OPERATIONS

BORON CONCENTRATION
LIMITING CONDITION FOR OPERATION
3.9.1

The boron concentration of all filled portions of the Reactor Coolant System and the refueling canal shall
be maintained uniform and sufficient to ensure that the more restrictive of the following reactivity
conditions is met:
a.

Either a Kff of 0.95 or less, which includes a 1%Ak/k conservative allowance for uncertainties, or

b.

A boron concentration of greater than or equal to 2400 ppm, which includes a 50 ppm conservative
allowance for uncertainties.

APPLICABILITY:

MODE 6

ACTION:
a.

With the requirements of the above specification not satisfied, 1) immediately suspend all
operations involving CORE ALTERATIONS or positive reactivity changes except addition of
water from the RWST, provided the boron concentration in the RWST is greater than the minimum
required by Specification 3.1.2.7.b.2, and 2) initiate and continue boration at greater than or equal
to 10 gpm of 20,000 ppm boric acid solution or its equivalent until Kff is reduced to less than or
equal to 0.95 or the boron concentration is restored to greater than or equal to 2400 ppm,
whichever is the more restrictive.

b.

The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS
4.9.1.1

4.9.1.2

The more restrictive of the above two reactivity conditions shall be determined prior to:
a.

Removing or unbolting the reactor vessel head, and

b.

Withdrawal of any full length control rod in excess of 3 feet from its fully inserted position.

The boron concentration of the reactor coolant system and the refueling canal shall be determined by
chemical analysis at least 3 times per 7 days with a maximum time interval between samples of 72 hours.
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3/4
3/4.9

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REFUELING OPERATIONS

INSTRUMENTATION
LIMITING CONDITION FOR OPERATION
3.9.2

As a minimum, two source range neutron flux monitors shall be operating, each with continuous visual
indication in the control room and one with audible indication in the containment.

APPLICABILITY:

MODE 6.

ACTION:
a.

With the requirements of the above specification not satisfied, immediately suspend all operations
involving CORE ALTERATIONS or positive reactivity changes except addition of water from the
RWST, provided the boron concentration in the RWST is greater than the minimum required by
Specification 3.1.2.7.b.2.

b.

The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS
4.9.2

Each source range neutron flux monitor shall be demonstrated OPERABLE by performance of:
a.

A CHANNEL FUNCTIONAL TEST at least once per 7 days, and

b.

A CHANNEL FUNCTIONAL TEST within 8 hours prior to the initial start of CORE
ALTERATIONS, and

c.

A CHANNEL CHECK at least once per 12 hours during CORE ALTERATIONS.
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3/4
3/4.1

BASES
REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL
3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN
A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made subcritical from all operating
conditions, 2) the reactivity transients associated with postulated accident conditions are controllable within acceptable
limits, and 3) the reactor will be maintained sufficiently subcritical to preclude inadvertent criticality in the shutdown
condition.
SHUTDOWN MARGIN requirements vary throughout core life as a function of fuel depletion, RCS boron
concentration, and RCS Ta,. The most restrictive condition occurs at EOL, with T,,, at no load operating
temperature, and is associated with a postulated steam line break accident and resulting uncontrolled RCS cooldown.
In the analysis of this accident, a minimum SHUTDOWN MARGIN of 1.3 % Delta k/k is initially required to control
the reactivity transient and automatic ESF is assumed to be available. With Tavg less than 2001F, the reactivity
transients resulting from a postulated steam line break cooldown are minimal and a 1% Delta k/k SHUTDOWN
MARGIN provides adequate protection for this event.
The SHUTDOWN MARGIN requirements are based upon the limiting conditions described above and are consistent
with FSAR safety analysis assumptions.
A boron penalty must be applied when operating with no reactor coolant loops in operation but one or more residual
heat removal loops providing shutdown cooling. The necessary penalty is included in the SHUTDOWN MARGIN
curves.

3/4.1.1.3 BORON DILUTION
A minimum flow rate of at least 2000 GPM provides adequate mixing, prevents stratification and ensures that
reactivity changes will be gradual during boron concentration reductions in the Reactor Coolant System. A flow rate
of at least 2000 GPM will circulate an equivalent Reactor Coolant System volume of 12,612 plus or minus 100 cubic
feet in approximately 30 minutes. The reactivity change rate associated with boron reductions will therefore be
within the capability for operator recognition and control.
3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC)
The limitations on MTC are provided to ensure that the assumptions used in the accident and transient analyses
remain valid through each fuel cycle. The surveillance requirement for measurement of the MTC at the beginning,
and near the end of each fuel cycle is adequate to confirm the MTC value since this coefficient changes slowly due
principally to the reduction in RCS boron
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3/4
3/4.1

BASES
REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS (Continued)
With the RCS average temperature above 200°F, one injection system is acceptable without single failure
consideration on the basis of the stable reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity change in the event the single injection system becomes inoperable.
The boration capability required below 200'F is sufficient to provide a SHUTDOWN MARGIN of I % A k/k after
xenon decay and cooldown from 200°F to 140'F. This condition requires either 2890 gallons of 20,000 ppm borated
water from the boric acid storage tanks or 76,937 gallons of 2400 ppm borated water from the refueling water storage
tank. The charging flowpath of Unit 1 required for Unit 2 shutdown support ensures that flow is available to Unit 2
and addresses the requirements of 10 CFR 50 Appendix R. The flowpath consists of a charging pump powered from
an electrical bus and associated water supplies and delivery system. Fire watches posted in the affected opposite unit
areas (i.e., Unit 2 areas requiring use of the Unit I charging system in the event of a fire) may serve as the equivalent
shutdown capability specified in the action statements of Specification 3.1.2.3. In the affected areas, either establish
continuous fire watches or verify the OPERABILITY of fire detectors per Specification 4.3.3.7 and establish hourly
fire watch patrols. The required opposite unit equipment along with the surveillance requirements necessary to
ensure that this equipment is capable of fulfilling its intended Appendix R alternate safe shutdown function have been
established and are included in a plant procedure. An additional plant procedure details how the above noted fire
watches will be implemented,
The limits on contained water volume and boron concentration of the RWST also ensure a pH value of between 7.6
and 9.5 for the solution recirculated within containment after a LOCA. This pH band minimizes the evolution of
iodine and minimizes the effect of chloride and caustic stress corrosion on mechanical systems and components.
The OPERABILITY of boron injection system during REFUELING ensures that this system is available for
reactivity control while in MODE 6.
Precluding positive reactivity addition capable of challenging the minimum required SHUTDOWN MARGIN or
REFUELING boron concentration is required to assure continued safe operation. Introduction of RCS temperature
changes must also be evaluated to not increase reactivity above the required SHUTDOWN MARGIN. The RCS
heatup and cooldown rate is restricted in MODE 5 to 50°F or less in any one-hour period to ensure that the positive
reactivity increase due to temperature changes is comparable to the UFSAR Chapter 14 analysis of a boron dilution
event. In this analysis, it was concluded that there is sufficient time available to detect the dilution with the source
range neutron flux monitors and terminate the event with operator action. There is no additional heatup or cooldown
rate restriction in MODE 6 because the REFUELING boron concentration is above the minimum required to
maintain the required SHUTDOWN MARGIN for the RCS temperature range defined for MODE 6. Introduction of
coolant inventory from the RWST is acceptable provided the RWST boron concentration is above the minimum
required to maintain the specified SHUTDOWN MARGIN.
3/4.1.3 MOVABLE CONTROL ASSEMBLIES
The specifications of this section ensure that (I) acceptable power distribution limits are maintained, (2) the minimum
SHUTDOWN MARGIN is maintained, and (3) the potential effects of rod ejection accident are
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ATTACHMENT 2 TO LICENSE AMENDMENT NO. 230
TO FACILITY OPERATING LICENSE NO. DPR-58
DOCKET NO. 50-315
Replace the following pages of Amendment No. 216 with the attached revised pages. These
pages replace Amendment No. 216 pages that are affected by the issuance of the enclosed
Amendment No. 230. The revised pages are identified by amendment number and contain
marginal lines indicating the areas of change.
REMOVE

INSERT
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
3/4.1 REACTIVITY CONTROL SYSTEMS
SHIT'DOWN MARGIN - TAVG ITESS THAN OR EQuTAl. TO 2(0oF
LIMITING CONDTTITON FOR OPFR ATTON
3.1.1.2

The SHUTDOWN MARGIN shall be greater than or equal to 1.0% Delta k/k.

APPT ICARII JTY:

MODE 5.

ACTION:
With the SHUTDOWN MARGIN less than 1.0% Delta k/k, immediately initiate and continue boration at greater
than or equal to 34 gpm of a solution containing greater than or equal to 6,550 ppm boron or equivalent until the
required SHUTDOWN MARGIN is restored.
ST JRVEITI.T ANCE RFQITIREMENTS
4.1.1.2

The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.0% Delta k/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 untrippable, the SHUTDOWN MARGIN shall be verified acceptable with an increased
allowance for the withdrawn worth of the immovable or untrippable control rod(s).

b.

At least once per 24 hours by consideration of the following factors:
1

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel burnup based on gross thermal energy generation,

5.

Xenon concentration

6.

Samarium concentration, and

7.

Boron penalty.
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3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
314.1 REACTIVITY CONTROL SYSTEMS
/4 1 2 BOR ATION SYSTFMS
FL OW PATHS - SHITEDOWN
IMITING CONDITION FOR OPERATION
3.1.2.1

As a minimum, one of the following boron injection flow paths shall be OPERABLE:
a.

A flow path from the boric acid tanks via a boric acid transfer pump and charging pump
to the Reactor Coolant System if only the boric acid storage tank in Specification 3.1.2.7a
is OPERABLE, or

b.

The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System if only the refueling water storage tank in Specification 3.1.2.7b is
OPERABLE.

APPI ICABItITY:

MODES 5 and 6.

ACTION:
With none of the above flow paths OPERABLE, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50oF or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SI JRVEI I ANCE RFQIJIRFMFNTS

4.1.2.1

At least one of the above required flow paths shall be demonstrated OPERABLE:
a.

At least once per 7 days by verifying that the temperatures of the areas containing the
flow path components from the boric acid tank to the blending tee are greater than or
equal to 63oF when a flow path from the boric acid tanks is used.

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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,314 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
314.1 REACTIVITY CONTROL SYSTEMS
TROR ATFD WATER SORICFS - T41
1TDOWN
I MITING CONDITION FOR OPFR ATION
3.1.2.7

As a minimum, one of the following borated water sources shall be OPERABLE:
a.

A boric acid storage system with:
I.
2.
3.

b.

The refueling water storage tank with:
1.
2.
3.

APPI TCABI ITY:

A minimum usable borated water volume of 5000 gallons,
Between 6,550 and 6,990 ppm of boron, and
A minimum solution temperature of 63oF.

A minimum usable borated water volume of 90,000 gallons,
A minimum boron concentration of 2400 ppm, and
A minimum solution temperature of 70oF.

MODES 5 and 6.

ACTION:
With no borated water source OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50oF or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SI RVEI1 I.ANCF RFQI ITRFMFNTS
4.1.2.7

The above required borated water source shall be demonstrated OPERABLE:
a.

At least once per 7 days by:
1.
2.
3.

b.

Verifying the boron concentration of the water,
Verifying the water level volume of the tank, and
Verifying the boric acid storage tank solution temperature when it is the source
of borated water.

At least once per 24 hours by verifying the RWST temperature when it is the source of
borated water.
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3/4
3/4.9

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REFUELING OPERATIONS

BORON CONCENTRATION
I TMITING CONDITION FOR OPER ATTON
3.9.1

The boron concentration of all filled portions of the Reactor Coolant System and the refueling canal
shall be maintained uniform and sufficient to ensure that the more restrictive of the following reactivity
conditions is met:
a.

Either a Kff of 0.95 or less, which includes a 1% Ak/k conservative allowance for uncertainties, or

b.

A boron concentration of greater than or equal to 2400 ppm, which includes a 50 ppm
conservative allowance for uncertainties.

APP ICATILTTY:

MODE 6*

ACTION:
a.

With the requirements of the above specification not satisfied, 1) immediately suspend all
operations involving CORE ALTERATIONS or positive reactivity changes except addition of
water from the RWST, provided the boron concentration in the RWST is greater than the minimum
required by Specification 3.1.2.7.b.2, and 2) initiate and continue boration at greater than or equal
to 34 gpm of 6,550 ppm boric acid solution or its equivalent until Keff is reduced to less than or
equal to 0.95 or the boron concentration is restored to greater than or equal to 2400 ppm,
whichever is the more restrictive.

b.

The provisions of Specification 3.0.3 are not applicable.

SURVFTIT LANCE RFQUTTRFMENTS
4.9.1.1

4.9.1.2

The more restrictive of the above two reactivity conditions shall be determined prior to:
a.

Removing or unbolting the reactor vessel head, and

b.

Withdrawal of any full length control rod in excess of 3 feet from its fully inserted position.

The boron concentration of the reactor coolant system and the refueling canal shall be determined by
chemical analysis at least 3 times per 7 days with a maximum time interval between samples of 72
hours.
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314
3/4.1

BASES
REACTIVITY CONTROL SYSTEMS

3/4 1 2 BORATION ,YSTFM.; (Continued)

With the RCS average temperature above 200oF, one injection system is acceptable without single failure
consideration on the basis of the stable reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity change in the event the single injection system becomes inoperable.
The boration capability required below 200oF is sufficient to provide a SHUTDOWN MARGIN of 1% A k/k after
xenon decay and cooldown from 200oF to 140oF. This condition requires either 900 gallons of 6,550 ppm borated
water from the boric acid storage tanks or 3265 gallons of 2400 ppm borated water from the refueling water
storage tank. The boric acid storage tank boration source volume of Technical Specification 3.1.2.7 has been
conservatively increased to 5,000 gallons. The charging flowpath of Unit 1 required for Unit 2 shutdown support
ensures that flow is available to Unit 2 and addresses the requirements of 10 CFR 50 Appendix R. The flowpath
consists of a charging pump powered from an electrical bus and associated water supplies and delivery system. Fire
watches posted in the affected opposite unit areas (i.e., Unit 2 areas requiring use of the Unit 1 charging system in
the event of a fire) may serve as the equivalent shutdown capability specified in the action statements of
Specification 3.1.2.3. In the affected areas, either establish continuous fire watches or verify the OPERABILITY of
fire detectors per Specification 4.3.3.7 and establish hourly fire watch patrols. The required opposite unit equipment
along with the surveillance requirements necessary to ensure that this equipment is capable of fulfilling its intended
Appendix R alternate safe shutdown function have been established and are included in a plant procedure. An
additional plant procedure details how the above noted fire watches will be implemented.
The limits on contained water volume and boron concentration of the RWST also ensure a pH value of between 7.6
and 9.5 for the solution recirculated within containment after a LOCA. This pH band minimizes the evolution of
iodine and minimizes the effect of chloride and caustic stress corrosion on mechanical systems and components.
The OPERABILITY of boron injection system during REFUELING ensures that this system is available for
reactivity control while in MODE 6.
Precluding positive reactivity addition capable of challenging the minimum required SHUTDOWN MARGIN or
REFUELING boron concentration is required to assure continued safe operation. Introduction of RCS temperature
changes must also be evaluated to not increase reactivity above the required SHUTDOWN MARGIN. The RCS
heatup and cooldown rate is restricted in MODE 5 to 50oF or less in any one-hour period to ensure that the positive
reactivity increase due to temperature changes is comparable to the UFSAR Chapter 14 analysis of a boron dilution
event. In this analysis, it was concluded that there is sufficient time available to detect the dilution with the source
range neutron flux monitors and terminate the event with operator action. There is no additional heatup or cooldown
rate restriction in MODE 6 because the REFUELING boron concentration is above the minimum required to
maintain the required SHUTDOWN MARGIN for the RCS temperature range defined for MODE 6. Introduction of
coolant inventory from the RWST is acceptable provided the RWST boron concentration is above the minimum
required to maintain the specified SHUTDOWN MARGIN.
3/4 13 MOVART R CCONTROL. ASSEMBIE SI.
The specifications of this section ensure that (1) acceptable power distribution limits are maintained, (2) the
minimum SHUTDOWN MARGIN is maintained, and (3) the potential effects of rod ejection accident are
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

INDIANA MICHIGAN POWER COMPANY
DOCKET NO. 50-316
DONALD C. COOK NUCLEAR PLANT, UNIT 2
AMENDMENT TO FACILITY OPERATING LICENSE
Amendment No. 213
License No. DPR-74
The U.S. Nuclear Regulatory Commission (the Commission) has found that:
A.

The application for amendment by Indiana Michigan Power Company (the
licensee) dated May 21, 1999, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the Commission's
rules and regulations set forth in 10 CFR Chapter I;

B.

The facility will operate in conformity with the application, the provisions of the
Act, and the rules and regulations of the Commission;

C.

There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of the
public, and (ii)that such activities will be conducted in compliance with the
Commission's regulations;

D.

The issuance of this amendment will not be inimical to the common defense and
security or to the health and safety of the public; and

E.

The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.

-2-

2.

Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of Facility
Operating License No. DPR-74 is hereby amended to read as follows:
(2)

Technical Specifications
The Technical Specifications contained in Appendices A and B, as revised
through Amendment No. 213, are hereby incorporated in the license. The
licensee shall operate the facility in accordance with the Technical
Specifications.

3.

This license amendment is effective as of the date of issuance, with full implementation
within 45 days.
FOR THE NUCLEAR REGULATORY COMMISSION

Claudia M. Craig, Chief, Section 1
Project Directorate Ill
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
Attachments:

1. Changes to the Technical
Specifications
2. Changes to Amendment No. 200
Technical Specification pages

Date of Issuance: October 21, 1999

....................................

ATTACHMENT 1 TO LICENSE AMENDMENT NO. 213
FACILITY OPERATING LICENSE NO. DPR-74
DOCKET NO. 50-316
Replace the following pages of the Appendix A Technical Specifications with the attached
revised pages. The revised pages are identified by amendment number and contain marginal
lines indicating the areas of change.
REMOVE

INSERT
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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)
e.

4.1.1.1.2

When in MODES 3 or 4, at least once per 24 hours by consideration of the following
factors:
1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel burnup based on gross thermal energy generation,

5.

Xenon concentration,

6.

Samarium concentration, and

7.

Boron penalty (MODE 4 only).

The overall core reactivity balance shall be compared to predicted values to demonstrate agreement
within plus or minus I% Delta k/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. .e, above. The
predicted reactivity values shall be adjusted (normalized) to correspond to the actual core conditions
prior to exceeding a fuel burnup of 60 Effective Full Power Days after each fuel loading.
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3/4
314.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN

-

TvG LESS THAN OR EQUAL TO 200°F

LIMITING CONDITION FOR OPERATION
3.1.1.2

The SHUTDOWN MARGIN shall be greater than or equal to 1.0% Delta k/k.

APPLICABILITY:

MODE 5.

ACTION:
With the SHUTDOWN MARGIN less than 1.0% Delta k/k, immediately initiate and continue boration at greater
than or equal to 10 gpm of a solution containing greater than or equal to 20,000 ppm boron or equivalent until the
required SHUTDOWN MARGIN is restored.
SURVEILLANCE REQUIREMENTS
4.1.1.2

The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.0% Delta k/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 untrippable, the SHUTDOWN MARGIN shall be verified acceptable with an increased
allowance for the withdrawn worth of the immovable or untrippable control rod(s).

b.

At least once per 24 hours by consideration of the following factors:
1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel burnup based on gross thermal energy generation,

5.

Xenon concentration,

6.

Samarium concentration, and

7.

Boron penalty.
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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS
FLOW PATHS - SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.1.2.1

As a minimum, one of the following boron injection flow paths shall be OPERABLE:
a.

A flow path from the boric acid tanks via a boric acid transfer pump and charging pump
to the Reactor Coolant System if only the boric acid storage tank in Specification 3.1.2.7.a
is OPERABLE, or

b.

The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System if only the refueling water storage tank in Specification 3.1.2.7.b is
OPERABLE.

APPLICABILITY:

MODES 5 and 6.

ACTION:
With none of the above flow paths OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50'F or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.1.2.1

At least one of the above required flow paths shall be demonstrated OPERABLE:
a.

At least once per 7 days by verifying that the temperature of the heat traced portion of the
flow path is greater than or equal to 145°F when a flow path from the boric acid tanks is
used.

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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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION
3.1.2.3
a.

One charging pump in the boron injection flow path required by Specification 3.1.2.1 shall
be OPERABLE and capable of being powered from an OPERABLE emergency bus.

b.

One charging flow path associated with support of Unit 1 shutdown functions shall be
available.*
Specification 3.1.2.3.a. - MODES 5 and 6
Specification 3.1.2.3.b. - At all times when Unit 1 is in MODES 1, 2, 3, or 4.

APPLICABILITY:
ACTION:
a.

With no charging pump OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes except: 1) heatup or cooldown of the
reactor coolant volume provided that SHUTDOWN MARGIN sufficient to accommodate
the change in temperature is maintained in accordance with Specification 3.1.1.2 in
MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted
to 50'F or less in any one-hour period in MODE 5, or 2) addition of water from the
RWST, provided the boron concentration in the RWST is greater than or equal to the
minimum required by Specification 3.1.2.7.b.2.

b.

With more than one charging pump OPERABLE or with a safety injection pump(s)
OPERABLE when the temperature of any RCS cold leg is less than or equal to 152°F,
unless the reactor vessel head is removed, remove the additional charging pump(s) and the
safety injection pump(s) motor circuit breakers from the electrical power circuit within
one hour.

c.

The provisions of Specification 3.0.3 are not applicable.

d.

In addition to the above, when Specification 3.1.2.3.b is applicable and the required flow
path is not available, return the required flow path to available status within 7 days, or
provide equivalent shutdown capability in Unit 1 and return the required flow path to
available status within the next 60 days, or have Unit I in HOT STANDBY within the
next 12 hours and HOT SHUTDOWN within the following 24 hours.

e.

The requirements of Specification 3.0.4 are not applicable when Specification 3.1.2.3.b
applies.

SURVEILLANCE REQUIREMENTS
4.1.2.3.1

The above required charging pump shall be demonstrated OPERABLE by verifying that the pump's
developed head at the test flow point is greater than or equal to the required developed head when
tested pursuant to Specification 4.0.5
A maximum of one centrifugal charging pump shall be OPERABLE whenever the temperature of one or
more of the RCS cold legs is less than or equal to 152 0F.
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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

BORIC ACID TRANSFER PUMPS - SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.1.2.5

At least one boric acid transfer pump shall be OPERABLE and capable of being powered from an
OPERABLE emergency bus if only the flow path through the boric acid transfer pump of
Specification 3.1.2. la is OPERABLE.

APPLICABILITY:

MODES 5 and 6.

ACTION:
With no boric acid transfer pump OPERABLE as required to complete the flow path of Specification 3.1.2.1a,
suspend all operations involving CORE ALTERATIONS or positive reactivity changes except: 1) heatup or cooldown
of the reactor coolant volume provided that SHUTDOWN MARGIN sufficient to accommodate the change in
temperature is maintained in accordance with Specification 3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6,
and the heatup or cooldown rate is restricted to 50'F or less in any one-hour period in MODE 5, or 2) addition of
water from the RWST, provided the boron concentration in the RWST is greater than or equal to the minimum
required by Specification 3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.1.2.5

No additional Surveillance Requirements other than those required by Specification 4.0.5.
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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION
3.1.2.7

As a minimum, one of the following borated water sources shall be OPERABLE:
A boric acid storage system and associated heat tracing with:

a.

1.
2.
3.
b.

A minimum usable borated water volume of 4300 gallons,
Between 20,000 and 22,500 ppm of boron, and
A minimum solution temperature of 145 0F.

The refueling water storage tank with:
1.
2.
3.

A minimum usable borated water volume of 90,000 gallons,
A minimum boron concentration of 2400 ppm, and
A minimum solution temperature of 701F.

MODES 5 and 6.

APPLICABILITY:
ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50'F or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.1.2.7

The above required borated water source shall be demonstrated OPERABLE:
a.

At least once per 7 days by:
1.
2.
3.

b.

Verifying the boron concentration of the water,
Verifying the contained borated water volume, and
Verifying the boric acid storage tank solution temperature when it is the source of
borated water.

At least once per 24 hours by verifying the RWST temperature when it is the source of
borated water.
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3/4
3/4,3

...

...........

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
INSTRUMENTATION

TABLE 3.3-1 (Continued)

ACTION 4

ACTION 7

Below P-6, restore the inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above the P-6 Setpoint.

b.

Above P-6 but below 5 % of RATED THERMAL POWER, restore the inoperable
channel to OPERABLE status prior to increasing THERMAL POWER above 5 % of
RATED THERMAL POWER

c.

Above 5% of RATED THERMAL POWER, POWER OPERATION may continue.

With the number of channels OPERABLE one less than required by the Minimum Channels
OPERABLE requirement and with the THERMAL POWER level:

ACTION 5

ACTION 6

a.

a.

Below P-6, restore the inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above the P-6 Setpoint.

b.

Above P-6, operation may continue.

With the number of channels OPERABLE one less than required by the Minimum Channels
OPERABLE requirement:

-

-

a.

Immediately suspend operations involving positive reactivity changes except addition of
water from the RWST, provided the boron concentration in the RWST is greater than the
minimum required by Specification 3.1.2.8.b.2 (MODES 3 or 4) or 3.1.2.7.b.2
(MODE 5), and

b.

Verify compliance with the SHUTDOWN MARGIN requirements of Specification 3.1.1.1
or 3.1.1.2, as applicable, within 1 hour and at least once per 12 hours thereafter, and

c.

Close the isolation valves for unborated water sources to the chemical and volume control
system within 1 hour. In MODE 5, if the RWST boron concentration is less than the
reactor coolant system boron concentration and less than the boron concentration required
by Specification 3.1.2.7.b.2, isolate the RWST from the reactor coolant system within
1 hour.

With the number of OPERABLE channels one less than the Total Number of Channels,
STARTUP and/or POWER OPERATION may proceed provided the following conditions are
satisfied:
a.

The inoperable channel is placed in the tripped condition within 1 hour.

b.

The Minimum Channels OPERABLE requirement is met; however, the inoperable
CHANNEL may be bypassed for up to 2 hours for surveillance testing of the other
channels per Specification 4.3.1. 1. 1.

With the number of OPERABLE channels one less than the Total Number of Channels,
STARTUP and/or POWER OPERATION may proceed until performance of the next required
CHANNEL FUNCTIONAL TEST provided the inoperable channel is placed in the tripped
condition within 1 hour.
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3/4
3/4.4

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTOR COOLANT SYSTEM

SAFETY VALVES - SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.4.2

A minimum of one pressurizer code safety valve shall be OPERABLE with a lift setting of 2485 PSIG
± I%.*

APPLICABILITY:

MODES 4 and 5.

ACTION:
With no pressurizer code safety valve OPERABLE:
a.

Immediately suspend all operations involving positive reactivity changes except addition of water
from the RWST, provided the boron concentration in the RWST is greater than the minimum
required by Specification 3.1.2.8.b.2 (MODE 4) or 3.1.2.7.b.2 (MODE 5), and place an
OPERABLE RHR loop into operation in the shutdown cooling mode, and

b.

Immediately render all Safety Injection pumps and all but one charging pump inoperable by
removing the applicable motor circuit breakers from the electric power circuit within one hour.

SURVEILLANCE REQUIREMENTS
4.4.2

No additional Surveillance Requirements other than those required by Specification 4.0.5.

"The lift setting pressure shall correspond to ambient conditions of the valve at nominal operating temperature and
pressure.
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3/4
3/4.8

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
ELECTRICAL POWER SYSTEMS

SHUTDOWN
LIMITING CONDITION FOR OPERATION
3.8.1.2

As a minimum, the following A.C. electrical power sources shall be OPERABLE:
a.

One circuit between the offsite transmission network and the onsite Class 1E distribution
system, and

b.

One diesel generator with:

APPLICABILITY:

1.

A day fuel tank containing a minimum of 70 gallons of fuel,

2.

A fuel storage system containing a minimum indicated volume of 46,000 gallons
of fuel, and

3.

A fuel transfer pump.

MODES 5 and 6.

ACTION:
With less than the above minimum required A.C. electrical power sources OPERABLE, suspend all operations
involving CORE ALTERATIONS or positive reactivity changes except: 1) heatup or cooldown of the reactor coolant
volume provided that SHUTDOWN MARGIN sufficient to accommodate the change in temperature is maintained in
accordance with Specification 3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown
rate is restricted to 50'F or less in any one-hour period in MODE 5, or 2) addition of water from the RWST,
provided the boron concentration in the RWST is greater than or equal to the minimum required by Specification
3.1.2.7.b.2.
SURVEILLANCE REQUIREMENTS
4.8.1.2

The above required A.C. electrical power sources shall be demonstrated OPERABLE by the
performance of each of the Surveillance Requirements of 4.8.1.1.1 and 4.8.1.1.2 except for
requirement 4.8.1.1.2.a.5.
Commencing in 1999 during the extended shutdown initiated in 1997, the 18-month surveillance
requirements 4.8.1.1.2.e.4.a) and b); 4.8.1.1.2.e.6.a), b) and c); 4.8.1.I.2.e.8; 4.8.1.1.2.e.9.a), b)
and c); 4.8.1.1.2.e. I0.a) and b); and 4.8.1.1.2.e. 11, may be delayed one time until just prior to the
first entry into MODE 4 following the shutdown.
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3/4
3/4.9

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REFUELING OPERATIONS

BORON CONCENTRATION
LIMITING CONDITION FOR OPERATION
3.9.1

The boron concentration of all filled portions of the Reactor Coolant System and the refueling canal shall be
maintained uniform and sufficient to ensure that the more restrictive of the following reactivity conditions is
met:
a.

Either a K,, of 0.95 or less, which includes a 1% Ak/k conservative allowance for uncertainties, or

b.

A boron concentration of greater than or equal to 2400 ppm, which includes a 50 ppm conservative
allowance for uncertainties.

APPLICABILITY:

MODE 6

ACTION:
a.

With the requirements of the above specification not satisfied, 1) immediately suspend all
operations involving CORE ALTERATIONS or positive reactivity changes except addition of
water from the RWST, provided the boron concentration in the RWST is greater than the minimum
required by Specification 3.1.2.7.b.2, and 2) initiate and continue boration at greater than or equal
to 10 gpm of 20,000 ppm boric acid solution or its equivalent until K,, is reduced to less than or
equal to 0.95 or the boron concentration is restored to greater than or equal to 2400 ppm,
whichever is the more restrictive.

b.

The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS
4.9.1.1

4.9.1.2

The more restrictive of the above two reactivity conditions shall be determined prior to:
a.

Removing or unbolting the reactor vessel head, and

b.

Withdrawal of any full length control rod in excess of 3 feet from its fully inserted position within
the reactor pressure vessel.

The boron concentration of the reactor coolant system and the refueling canal shall be determined by
chemical analysis at least once per 72 hours.
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3/4
3/4.9

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REFUELING OPERATIONS

INSTRUMENTATION
LIMITING CONDITION FOR OPERATION
3.9.2

As a minimum, two source range neutron flux monitors shall be operating, each with continuous visual
indication in the control room and one with audible indication in the containment and control room.

APPLICABILITY:

MODE 6.

ACTION:
a.

With the requirements of the above specification not satisfied, immediately suspend all operations
involving CORE ALTERATIONS or positive reactivity changes except addition of water from the
RWST, provided the boron concentration in the RWST is greater than the minimum required by
Specification 3.1.2.7.b.2.

b.

The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS
4.9.2

Each source range neutron flux monitor shall be demonstrated OPERABLE by performance of:
a.

A CHANNEL FUNCTIONAL TEST at least once per 7 days, and

b.

A CHANNEL FUNCTIONAL TEST within 8 hours prior to the initial start of CORE
ALTERATIONS, and

c.

A CHANNEL CHECK at least once per 12 hours during CORE ALTERATIONS.
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3/4
3/4.1

BASES
REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL
3/4.1.1.1 and 3/4.1.1,2 SHUTDOWN MARGIN
A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made subcritical from all operating
conditions, 2) the reactivity transients associated with postulated accident conditions are controllable within acceptable
limits, and 3) the reactor will be maintained sufficiently subcritical to preclude inadvertent criticality in the shutdown
condition.
SHUTDOWN MARGIN requirements vary throughout core life as a function of fuel depletion, RCS boron
concentration, and RCS T•,,. The most restrictive condition occurs at EOL, with T, at no load operating
temperature, and is associated with a postulated steam line break accident and resulting uncontrolled RCS cooldown.
In the analysis of this accident, a minimum SHUTDOWN MARGIN of 1.3 % Delta k/k is initially required to control
the reactivity transient and automatic ESF is assumed to be available.
With T,,,, less than 200°F, the reactivity transients resulting from a postulated steam line break cooldown are minimal
and a I %Delta k/k SHUTDOWN MARGIN provides adequate protection for this event.
The SHUTDOWN MARGIN requirements are based upon the limiting conditions described above and are consistent
with FSAR safety analysis assumptions.
A boron penalty must be applied when operating with no reactor coolant loops in operation but one or more residual
heat removal loops providing shutdown cooling. The necessary penalty is included in the SHUTDOWN MARGIN
curves.
3/4.1.1.3 BORON DILUTION

A minimum flow rate of at least 2000 GPM provides adequate mixing, prevents stratification and ensures that
reactivity changes will be gradual during boron concentration reductions in the Reactor Coolant System. A flow rate
of at least 2000 GPM will circulate an equivalent Reactor Coolant System volume of 12,612 cubic feet in
approximately 30 minutes. The reactivity change rate associated with boron reductions will therefore be within the
capability for operator recognition and control.
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3/4
3/4.1

BASES
REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS (Continued)
The charging flowpath of Unit 2 required for Unit 1 shutdown support ensures that flow is available to Unit I and
addresses the requirements of 10 CFR 50 Appendix R. The flowpath consists of a charging pump powered from an
electrical bus and associated water supplies and delivery system. Fire watches posted in the affected opposite unit
areas (i.e., Unit I areas requiring use of the Unit 2 charging system in the event of a fire) may serve as the equivalent
shutdown capability specified in the action statements of Specification 3.1.2.3. In the affected areas, either establish
continuous fire watches or verify the OPERABILITY of fire detectors per Specification 4.3.3.7 and establish hourly
fire watch patrols. The required opposite unit equipment along with the surveillance requirements necessary to
ensure that this equipment is capable of fulfilling its intended Appendix R alternate safe shutdown function have been
established and are included in a plant procedure. An additional plant procedure details how the above noted fire
watches will be implemented.
Precluding positive reactivity addition capable of challenging the minimum required SHUTDOWN MARGIN or
REFUELING boron concentration is required to assure continued safe operation. Introduction of RCS temperature
changes must also be evaluated to not increase reactivity above the required SHUTDOWN MARGIN. The RCS
heatup and cooldown rate is restricted in MODE 5 to 50°F or less in any one-hour period to ensure that the positive
reactivity increase due to temperature changes is comparable to the UFSAR Chapter 14 analysis of a boron dilution
event. In this analysis, it was concluded that there is sufficient time available to detect the dilution with the source
range neutron flux monitors and terminate the event with operator action. There is no additional heatup or cooldown
rate restriction in MODE 6 because the REFUELING boron concentration is above the minimum required to
maintain the required SHUTDOWN MARGIN for the RCS temperature range defined for MODE 6. Introduction of
coolant inventory from the RWST is acceptable provided the RWST boron concentration is above the minimum
required to maintain the specified SHUTDOWN MARGIN.
3/4.1.3 MOVABLE CONTROL ASSEMBLIES
The specifications of this section ensure that (1) acceptable power distribution limits are maintained, (2) the minimum
SHUTDOWN MARGIN is maintained, and (3) limit the potential effects of rod misalignment on associated accident
analyses. OPERABILITY of the control rod position indicators is required to determine control rod positions and
thereby ensure compliance with the control rod alignment and insertion limits.
The ACTION statements which permit limited variations from the basic requirements are accompanied by additional
restrictions which ensure that the original design criteria are met. Misalignment of a rod requires measurement of
peaking factors or a restriction in THERMAL POWER; either of these restrictions provide assurance of fuel rod
integrity during continued operation. In addition, those accident analysis affected by a misaligned rod are reevaluated
to confirm that the results remain valid during future operation.
The maximum rod drop time restriction is consistent with the assumed rod drop time used in the accident analyses.
Measurement with Tavg greater than or equal to 541'F and with all reactor coolant pumps operating ensures that the
measured drop times will be representative of insertion times experienced during a reactor trip at operating
conditions.
Control rod positions and OPERABILITY of the rod position indicators are required to be verified on a nominal basis
of once per 12 hours with more frequent verifications required if an automatic monitoring channel is inoperable.
These verification frequencies are adequate for assuring that the applicable LCO's are satisfied.
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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

.SH1 TTDOWN MARGTN- . TAvf 1,FSS THAN OR EQUIA? . TO 200-o
I TMTTTNG CONDITION FOR OPERATION
3.1.1.2

The SHUTDOWN MARGIN shall be greater than or equal to 1.0% Delta k/k.

APPL 1CARIT JTY:

MODE 5.

ACTION.
With the SHUTDOWN MARGIN less than 1.0% Delta k/k, immediately initiate and continue boration at greater
than or equal to 34 gpm of a solution containing greater than or equal to 6,550 ppm boron or equivalent until the
required SHUTDOWN MARGIN is restored.
ST TRVPITT .ANC. RFQIT TR.MFNTS
4.1.1.2

The SHUTDOWN MARGIN shall be determined to be greater than or equal to 1.0% Delta k/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 untrippable, the SHUTDOWN MARGIN shall be verified acceptable with an increased
allowance for the withdrawn worth of the immovable or untrippable control rod(s).

b.

At least once per 24 hours by consideration of the following factors:
I.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel burnup based on gross thermal energy generation,

5.

Xenon concentration,

6.

Samarium concentration, and

7.

Boron penalty.
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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

3/4 1 92 BORATION SYSTEMS
R, OW PATHS - SHI

rTDOWN

LIMITNGY CONDITION FOR OPERATION
3.1.2.1

As a minimum, one of the following boron injection flow paths shall be OPERABLE:
a.

A flow path from the boric acid tanks via a boric acid transfer pump and charging pump
to the Reactor Coolant System if only the boric acid storage tank in Specification
3.1.2.7.a is OPERABLE, or

b.

The flow path from the refueling water storage tank via a charging pump to the Reactor
Coolant System if only the refueling water storage tank in Specification 3.1.2.7.b is
OPERABLE.

APPIUCARTITJTY:

MODES 5 and 6.

ACTION:
With none of the above flow paths OPERABLE, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50oF or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SITRVFHTI _ANCF REQIIIRFMF.NTS
4.1.2.1

At least one of the above required flow paths shall be demonstrated OPERABLE:
a.

At least once per 7 days by verifying that the temperatures of the areas containing the
flow path components from the boric acid tank to the blending tee are greater than or
equal to 63-F when a flow path from the boric acid tanks is used.

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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3/4
3/4.1

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REACTIVITY CONTROL SYSTEMS

BORATED WATFR SOURCES - SHITIDOWN

I IMITING CONDITION FOR OPZRATTON
3.1.2.7

As a minimum, one of the following borated water sources shall be OPERABLE:
a.

b.

APPI.ICAR1IIJTY:

A boric acid storage system with:
1.

A minimum usable borated water volume of 5,000 gallons,

2.

Between 6,550 and 6,990 ppm of boron, and

3.

A minimum solution temperature of 63oF.

The refueling water storage tank with:
I.

A minimum usable borated water volume of 90,000 gallons,

2.

A minimum boron concentration of 2400 ppm, and

3.

A minimum solution temperature of 700F.

MODES 5 and 6.

ACTION:
With no borated water source OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes except: 1) heatup or cooldown of the reactor coolant volume provided that SHUTDOWN
MARGIN sufficient to accommodate the change in temperature is maintained in accordance with Specification
3.1.1.2 in MODE 5 or Specification 3.9.1 in MODE 6, and the heatup or cooldown rate is restricted to 50oF or less
in any one-hour period in MODE 5, or 2) addition of water from the RWST, provided the boron concentration in the
RWST is greater than or equal to the minimum required by Specification 3.1.2.7.b.2.
SqTRVFIITTIANCF RFQIJITRFMNTR
4.1.2.7

The above required borated water source shall be demonstrated OPERABLE:
a.

b.

At least once per 7 days by:
1.

Verifying the boron concentration of the water,

2.

Verifying the contained borated water volume, and

3.

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

At least once per 24 hours by verifying the RWST temperature when it is the source of
borated water.
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3/4
3/4.9

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
REFUELING OPERATIONS

BORON CONCENTE ATION
TMTTING CONDITION FOR OPFR ATION
3.9.1

The boron concentration of all filled portions of the Reactor Coolant System and the refueling canal shall be
maintained uniform and sufficient to ensure that the more restrictive of the following reactivity conditions is
met:
a.

Either a Kff of 0.95 or less, which includes a 1% Ak/k conservative allowance for uncertainties, or

b.

A boron concentration of greater than or equal to 2400 ppm, which includes a 50 ppm conservative
allowance for uncertainties.

APP.ICARTILITY:

MODE 6

ACTION:
a.

With the requirements of the above specification not satisfied, 1) immediately suspend all operations
involving CORE ALTERATIONS or positive reactivity changes except addition of water from the
RWST, provided the boron concentration in the RWST is greater than the minimum required by
Specification 3.1.2.7.b.2, and 2) initiate and continue boration at greater than or equal to 34 gpm of
6,550 ppm boric acid solution or its equivalent until Kff is reduced to less than or equal to 0.95 or the
boron concentration is restored to greater than or equal to 2400 ppm, whichever is the more
restrictive.

b.

The provisions of Specification 3.0.3 are not applicable.

SU?RVIl JANCP
T
RFQT JIRFMFNTS
4.9.1.1

4.9.1.2

The more restrictive of the above two reactivity conditions shall be determined prior to:
a.

Removing or unbolting the reactor vessel head, and

b.

Withdrawal of any full length control rod in excess of 3 feet from its fully inserted position within the
reactor pressure vessel.

The boron concentration of the reactor coolant system and the refueling canal shall be determined by
chemical analysis at least once per 72 hours.
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