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December 15, 2003

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk

Mail Stop P1-137

Washington, DC 20555-0001

Ladies and Gentlemen: ULNRC-04883

DOCKET NO. 50-483
UNION ELECTRIC COMPANY
CALLAWAY PLANT
PROPOSED REVISION TO TECHNICAL SPECIFICATION 3.9.2
“UNBORATED WATER SOURCE ISOLATION VALVES”

TO REVISE AND RENAME SPECIFICATION 3.9.2
"DILUTION SOURCE ISOLATION VALVES" AND ASSOCIATED
REVISION TO TECHNICAL SPECIFICATION
3.3.9 "BORON DILUTION MITIGATION SYSTEM (BDMS)"

Pursuant to 10 CFR 50.90, AmerenUE, requests an amendment to the Facility
Operating License No. NPF-30 for Callaway Plant. The amendment application
would revise Technical Specifications (TS) 3.9.2, “Unborated Water Source Isolation
Valves,” to remove the phrase "unborated water" throughout and replace it with the
word "dilution", including renaming TS 3.9.2. In addition, the reference to specific
Chemical and Volume Control system (CVCS) isolation valves BGV0178 and
BGV0601 is deleted and replaced with the generic phrase "dilution source isolation
valves". The generic reference to dilution source isolation valves ensures that all
dilution sources and their associated isolation valves, including the Boron Thermal
Regeneration System (BTRS) and the Nuclear Sampling System (SJ), are covered by
the Specification. Revised TS 3.9.2 covers all inadvertent boron dilution events in
Mode 6.

In an associated change, TS 3.3.9 REQUIRED ACTIONS for CONDITIONS
B and C are also revised to substitute the word "dilution" for "unborated water" and to
eliminate reference to specific isolation valves. The revisions make TS 3.3.9
consistent with TS 3.9.2. Specific isolation valves are not required in the Standard
Technical Specifications, NUREG-1431. Removing them from the Specifications
and relocating them in the appropriate TS Bases is an administrative only change and

is consistent with the Standard Technical Specifications. ‘
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Control rod withdrawal and diluting the reactor coolant system (RCS) boron
concentration are the two principle means of inserting positive reactivity into the
reactor core. Boron dilution can occur by two methods: (1) adding unborated,
primary grade water from the reactor makeup water system (RWMS) into the RCS
through the reactor makeup portion of the chemical and volume control system
(CVCS) or, (2) removing boron from the CVCS stream prior to RCS return using the
ion exchange capability of the BTRS.

TS 3.9.2 LCO identifies two specific valves (BGV0178 and BGV0601) to
address the first boron dilution method. Current TS 3.9.2 does not contemplate the
potential dilution source associated with flushing the CVCS letdown radiation
monitor SJRE001 (a component of the SJ system) with unborated reactor makeup
water. Current TS 3.9.2 also does not contemplate the effect of the BTRS as a
potential boron dilution source. As a result, the Specification does not adequately
address all potential dilution sources, and does not preclude all potential inadvertent
dilution events in Mode 6. By generically referring to "dilution source isolation
valves", the revised TS 3.9.2 LCO incorporates all dilution sources and associated
isolation valves. References to specific valves are transferred to the TS 3.9.2 Bases.

In addition, TS 3.3.9 is made consistent with TS 3.9.2 by revising the
"unborated water" source to "dilution" source and by moving specific isolation valve
identification to TS Bases.

The appropriate TS Bases changes for the proposed specification revisions are
included for information and reflect the proposed changes.

Attachment 1 to this submittal provides the required Affidavit. Attachment 2
provides a detailed description, safety analysis of the proposed changes, and the
Callaway determination that the proposed change does not involve a significant
hazard consideration. Attachment 3 provides the existing TS pages marked-up to
show the proposed change. Attachment 4 provides a clean copy of the proposed
Technical Specification pages. Attachment 5 provides the existing TS Bases pages
marked-up to show the proposed changes (for information only). Finally, Attachment
6 provides FSAR revisions to incorporate the proposed changes (for information
only).

This letter identifies actions committed to by AmerenUE and Callaway Plant
in this submittal. Other statements are provided for information purposes and are not
considered to be commitments. A summary of the regulatory commitments included
in this submittal is provided in Attachment 7.
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This amendment application was approved by the Callaway Plant Review
Committee and the Nuclear Safety Review Board. It has been determined that this
amendment application does not involve a significant hazard consideration as
determined per 10 CFR 50.92. In addition, pursuant to 10 CFR 51.22(b), no
environmental assessment need be prepared in connection with the issuance of this
amendment.

AmerenUE requests approval of this proposed License Amendment by
September 1, 2004. The approved amendment will be implemented within 90 days of
approval.

Pursuant to 10 CFR 50.91(b)(1), AmerenUE is providing the State of Missouri
with a copy of this proposed amendment.

If you should have any questions on the above or attached, please contact
Dave Shafer at (314) 554-3104 or Dwyla Walker at (314) 554-2126.

Very truly yours,

i
Keith D. Young
Manager, Regulatory Affairs

DIW/jdg

Attachment: 1) Affidavit

2) Evaluation

3) Markup of Technical Specification pages

4) Retyped Technical Specification pages

5) Markup of Technical Specification Bases pages
(for information only)

6) Markup of Callaway FSAR pages
(for information only)

7) Summary of Regulatory Commitments
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cc:  U. S. Nuclear Regulatory Commission (Original and 1 copy)
Attn: Document Control Desk
Mail Stop P1-137
Washington, DC 20555-0001

Mr. Bruce S. Mallet

Regional Administrator

U.S. Nuclear Regulatory Commission
Region IV

611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011-4005

Senior Resident Inspector

Callaway Resident Office

U.S. Nuclear Regulatory Commission
8201 NRC Road

Steedman, MO 65077

Mr. Jack N. Donohew (2 copies)

Licensing Project Manager, Callaway Plant
Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission
Mail Stop 7E1

Washington, DC 20555-2738

Manager, Electric Department
Missouri Public Service Commission
PO Box 360

Jefferson City, MO 65102



Attachment 1
ULNRC-04883

STATE OF MISSOURI )
) SS
COUNTY OF CALLWAY )

Keith D. Young, of lawful age, being first duly sworn upon oath says that he
is Manager, Regulatory Affairs, for Union Electric Company; that he has read the
foregoing document and knows the content thereof; that he has executed the same for and
on behalf of said company with full power and authority to do so; and that the facts
therein stated are true and correct to the best of his knowledge, information and belief.

By 4th ol Yowrg,
Kéith D. Youkey U
Marager, Regulatory Affairs

SUBSCRIBED and sworn to before me this _| S * day of \De( ~ember 2003

Z\OIA? ) /&;A,L
\/) 06&4”7 /Ou,b e
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EVALUATION

INTRODUCTION
This letter is a request to amend Operating License NPF-30 for Callaway Plant.

The amendment application would revise Technical Specifications (TS) 3.9.2,
“Unborated Water Source Isolation Valves,” to remove the phrase "unborated water”
throughout and replace it with the word "dilution”, including renaming TS 3.9.2 "Dilution
Source Isolation Valves". In addition, the reference to specific Chemical and Volume
Control system (CVCS) isolation valves BGV0178 and BGV0601 is deleted and replaced
with the generic phrase "dilution source isolation valves”. These changes to a generic
Specification ensure that all dilution sources and their associated isolation valves,
including the Boron Thermal Regeneration System (BTRS) and the Nuclear Sampling
System (8J), are included. The revised TS 3.9.2 precludes all inadvertent boron dilution
events in Mode 6.

In an associated change, TS 3.3.9 REQUIRED ACTIONS for CONDITIONS B and C
are also revised to substitute the word "dilution” for "unborated water" and to eliminate
references to specific isolation valves. The revisions make TS 3.3.9 consistent with TS
3.9.2.

The proposed changes to a generic Specification maintain the plant in a safe condition by
ensuring that all potential boron dilution sources are isolated in Mode 6. The proposed
changes do not alter design bases or technical requirements.

DESCRIPTION OF PROPOSED AMENDMENT

The amendment application revises Technical Specifications (TS) 3.9.2, “Unborated
Water Source Isolation Valves,” to remove the phrase "unborated water” throughout and
replace it with the word "dilution", including renaming the TS 3.9.2. In addition, the
reference to specific CVCS isolation valves BGV0178 and BGV0601 is deleted and
replaced with the generic phrase "dilution source isolation valves". This ensures that all
dilution sources and their associated isolation valves are included in the Specification,
(including the potential dilution source associated with the BTRS anion resin vessels and
the potential source associated with flushing the CVCS letdown gamma radiation
detector SJRE001). The revised TS 3.9.2 precludes all inadvertent boron dilution events
in Mode 6. References to specific dilution sources and their associated isolation valves
are removed from the current TS 3.9.2 LCO and SURVEILLANCE REQUIREMENTS
and are transferred to TS 3.9.2 Bases. A NOTE is added to the LCO such that during
refueling decontamination activities, a dilution source path may be unisolated, when
required, under administrative controls. Based on Amendment 97 to the Callaway Plant
Operating License, administrative controls are used to limit the volume of unborated
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water which can be added to the refueling pool for decontamination activities in order to
prevent diluting the refueling pool boron concentration below TS limits.

In an associated change, TS 3.3.9 REQUIRED ACTIONS for CONDITIONS B and C
are also revised to substitute the word "dilution” for "unborated water” and to eliminate
reference to specific isolation valves. The revisions make TS 3.3.9 consistent with TS
3.9.2. Specific isolation valves are not required in the Standard Technical Specifications,
NUREG-1431. Removing them from the Specifications and relocating them in the
appropriate TS Bases is an administrative only change and is consistent with the Standard
Technical Specifications.

Various TS Bases are revised to incorporate the generic use of the term "dilution
sources”. In addition, specific isolation valves are identified in various TS Bases for
isolation of unborated reactor makeup water (associated isolation valves BGV0178 and
BGV0601) as a dilution source, for isolation of BTRS anion resin vessels configured with
anion resin (associated isolation valves BGV0039, BGV0043, BGV0051 and BGV0055),
and isolation of CVCS letdown gamma radiation detector SJRE0001 purge line
(associated isolation valve SJV0703) as additional dilution sources. The various revised
TS Bases include TS Bases 3.3.1, RTS Instrumentation; TS Bases 3.3.9, Boron Dilution
Mitigation System; TS Bases 3.4.5, RCS Loops-MODE 3; TS Bases 3.4.6, RCS Loops-
MODE 4; TS Bases 3.4.7, RCS Loops-MODE 5, Loops Filled; TS Bases 3.4.8, RCS
Loops-MODE 5, Loops Not Filled; TS Bases 3.9.1, Boron Concentration and TS Bases
3.9.2, Unborated Water Source Isolation Valves. Note that plant chemistry controls may
require some BTRS anion resin vessels to be configured with resin not intended for boron
dilution. In this case, isolation of these anion resin vessels is not required in Mode 6, if
administrative controls ensure the resin is preconditioned with borated water that is equal
to or greater than the refueling water concentration.

BACKGROUND

Boron Dilution Event and Mitigation

At Callaway, a design basis accident postulates a CVCS malfunction that results in a
decrease in the boron concentration in the RCS — an inadvertent boron dilution event.
The postulated inadvertent boron dilution event is considered for all phases of plant
operation.

The Boron Dilution Mitigation System (BDMS) has the primary purpose to mitigate the
consequences of the inadvertent addition of unborated primary grade water into the RCS
when the plant is in MODES 2 (below P-6 setpoint), 3, 4, and 5. The P-6 setpoint relates
to the Intermediate Range Neutron Flux interlock.

The BDMS functions with two channels of source range instrumentation. Each source

range channel provides a signal to its microprocessor, which continuously records the
counts per minute. The BDMS instrumentation senses abnormal increases in source
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range counts per minute (flux rate) and actuates CVCS and refueling water storage tank
valves in order to mitigate an inadvertent boron dilution event. Based on abnormal flux
multiplication, BDMS sounds an alarm to alert the operator and also automatically
initiates valve movement to terminate the dilution and start boration.

Plant specific analyses have demonstrated a wide range of dilution flow rates that are
automatically covered by BDMS and the fact that the times involved allow credit for
operator action to terminate the inadvertent dilution transient. Because an inadvertent
boron dilution would be terminated by Overtemperature AT or by operator action, the
BDMS is not required for MODES 1 and 2 (above P-6 setpoint).

TS 3.3.9, "Boron Dilution Mitigation System (BDMS)" ensures the availability of the
BDMS by requiring two trains of BDMS instrumentation to be OPERABLE and one loop
of RCS to be in operation during MODES 2 (below P-6 setpoint) through 5. The BDMS
is not applicable in MODE 6.

In MODE 6, the inadvertent boron dilution is precluded by isolating the unborated water
source from the RCS. The unborated water source contemplated is the addition of
primary grade water from the reactor makeup water system (RWMS) into the RCS
through the reactor makeup portion of the CVCS. Under the current TS 3.9.2,
inadvertent dilution via the CVCS blending tee is prevented by administrative controls
which isolate the RCS from this potential source of unborated water. Under current TS
3.9.2 the CVCS isolation valves BGV0178 and BGV0601 are locked closed during
refueling operations. The Callaway Plant FSAR credits the physical barrier created by
valve isolation to defeat the dilution source and preclude the possibility of an inadvertent
boron dilution event. Also, in MODE 6, during refueling decontamination activities, per
Amendment 97 to the Callaway Plant Operating License, administrative controls limit the
volume of unborated water added to the refueling pool in order to prevent diluting the
refueling pool below the limits specified in TS LCO 3.9.1. The administrative controls
are discussed in TS Bases 3.9.1, APPLICABLE SAFETY ANALYSES.

Additional Dilution Sources Identified

Callaway Plant has performed a review of plant systems and evaluated other potential
dilution sources from primary system resin beds and other potential dilution paths for
reactor makeup water to enter the RCS. As a result, additional dilution sources have
been identified and are discussed below.

CVCS and BTRS

The CVCS and its subsystem the BTRS are designed to vary the RCS boron
concentration to compensate for xenon transients and other reactivity changes which
occur when the reactor power changes during load following. Although the primary
function is to compensate for xenon transients during load follow, the BTRS is also used
to handle boron changes during other modes of plant operation: startups and shutdown.
The letdown flow from the RCS to the CVCS may be diverted to the BTRS when boron
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concentration changes are desired. After processing by the BTRS, the stream is returned
to the letdown flow path.

Prior to the proposed amendment, the effect of the BTRS had been overlooked as a
possible source of boron dilution. Administrative controls taken by Callaway Plant to
isolate the potential RCS dilution source in Mode 6 did not include consideration of the
BTRS as a dilution source. The CVCS cation resin bed location allows a portion of the
BTRS to be used for normal operations and for RCS clean-up. As a dilution source the
BTRS could potentially remove boron from the CVCS stream using the BTRS ion
exchange capability prior to return to the RCS. The risk of an inadvertent boron dilution
via the BTRS is related to the potential for the anion resin, contained in BTRS anion resin
. vessels, to dilute the RCS boron concentration as a result of equipment failure or human
error. Depending on the condition of the anion resin, operation of the BTRS could equate
to diluted borated water or to a worst-case pure water addition into the RCS.

Under the revised TS 3.9.2, deliberate steps are required to isolate the BTRS vessels
containing anion resin, when necessary, to avoid an inadvertent boron dilution event in
Mode 6. Should the BDMS be unavailable in higher modes of plant operation, then the
BTRS vessels containing anion resin would be secured closed under administrative
controls.

Flushing CVCS Letdown Gamma Radiation Detector STRE(Q01

The effect of purging the CVCS letdown gamma radiation detector STRE001, by flushing
the detector with unborated reactor makeup water, raises concern for a potential dilution
path to the CVCS volume control tank (VCT) and the reactor coolant system. Based on
plant experience, the detector SJRE001 often becomes fouled with boric acid, causing it
to become plugged and resulting in an intolerable increase in the detector's background
gamma radiation. Whenever this occurred in the past, the detector was routinely
disassembled and decontaminated at the expense of personnel dose and time. A plant
modification will be implemented to use existing piping to flush the detector with
unborated reactor makeup water.

Although flushing the detector with unborated reactor makeup water is effective, the
activity creates a dilution source via the purge line discharge to the VCT. Nuclear
sampling system valve SJV0703 isolates the reactor makeup water supply used to purge
detector SIRE001. Because flushing the detector is not a requirement in MODE 6, valve
SJV0703 may be secured closed to prevent the potential dilution path. Capability to flush
the detector may be necessary at higher modes of operation, however, the flushing
activity would be covered by the BDMS. In the event the BDMS is unavailable, the
valve SJV0703 would be secured closed under administrative controls.

Under the revised TS 3.9.2, securing valve SJV0703 closed precludes the flushing
activity and the possibility of the dilution event. Based on plant experience, a need to
flush the detector during refueling activities is unlikely. In addition, if the BDMS should
become unavailable in other plant modes, then purging the detector would be precluded
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under administrative controls until BDMS would become available. The requirement to
secure valve SJV0703 closed assures that the inadvertent dilution event would not occur.

Summary

In Mode 6, current TS 3.9.2 requires deliberate steps to isolate reactor makeup water
valves connected to the RCS to prevent inadvertent dilution. Revised TS 3.9.2 requires
the same degree of control for the BTRS anion resin vessels and isolation of the purge
line for flushing the CVCS letdown gamma radiation detector SIRE001. Deliberate steps
are taken to isolate the BTRS vessels containing anion resin and to isolate the purge line
for detector STRE001, when necessary, to avoid an inadvertent boron dilution event in
Mode 6.

Various TS Bases and FSAR Section 15.4.6 are revised to reflect the potential boron
dilution sources. These markups are included as attachments to reflect the proposed
changes and are provided for information only.

TECHNICAL ANALYSIS

The amendment application revises Technical Specifications (TS) 3.9.2, “Unborated
Water Source Isolation Valves,” to remove the phrase "unborated water" throughout and
replace it with the word "dilution”, including renaming the TS 3.9.2 "Dilution Source
Isolation Valves". In addition, the reference to specific CVCS isolation valves
BGV0178 and BGV0601 is deleted and replaced with the generic phrase "dilution source
isolation valves". These changes to a generic Specification ensure that all dilution
sources and their associated isolation valves are included in the Specification. The
revised TS 3.9.2 precludes all inadvertent boron dilution events in Mode 6.

In an associated change, TS 3.3.9 REQUIRED ACTIONS for CONDITIONS B and C
are also revised to substitute the word "dilution" for "unborated water" and to eliminate
reference to specific isolation valves. The revisions make TS 3.3.9 consistent with TS
3.9.2. Specific isolation valves are not required in the Standard Technical Specifications,
NUREG-1431. Removing them from the Specifications and relocating them in the
appropriate TS Bases is an administrative only change and is consistent with the Standard
Technical Specifications.

In MODE 6, the inadvertent dilution event is avoided when TS 3.9.2 requirements are
met. As stated in the Callaway FSAR, Section 15.4.6, inadvertent boron dilution via the
CVCS blending tee is prevented by administrative controls which isolate the RCS from
potential sources of unborated water. Under current TS 3.9.2 and plant administrative
controls, the isolation valves BGV0178 and BGV0601 in the CVCS are locked closed
during refueling operations to defeat a dilution source.

However, current TS 3.9.2 does not include consideration of the BTRS vessels as
potential dilution source. Based on these omissions, the possibility exists for the
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occurrence of an inadvertent boron dilution event. Plant compensatory actions have been
taken to revise plant administrative procedures to include isolation of the BTRS anion
vessels, if needed to avoid a boron dilution event. Procedural guidance requires flushing
borated water through the resin beds and subsequent testing of the effluent prior to
placing the vessel in service. The revised TS 3.9.2, "Dilution Source Isolation Valves",
will ensure that the BTRS anion resin vessels are isolated in MODE 6, if required.

Further evaluations were conducted to determine the risk of inadvertent boron dilution
events from other primary system resin beds. In all cases the resin beds are borated prior
to service to match the influent stream concentration. Plant procedures govern these
evolutions and implement the administrative controls important to reactivity
management.

Current TS 3.9.2 also does not consider flushing the CVCS letdown gamma radiation
detector SJRE001 with unborated reactor makeup water in Mode 6 as a potential dilution
source. Valve SJV0703 isolates the reactor makeup water supply used to purge the
detector SJRE001. During a purge cycle the unborated reactor makeup purge water
flushes through the detector and discharges to the VCT. Plant procedures have been
revised so that administrative controls are placed to isolate valve SJV0703 during
refueling activities. This will preclude the flushing activity and a potential boron dilution
event in MODE 6. Flushing the detector in higher modes of plant operation is covered
by the BDMS. Should the BDMS become unavailable, the valve SJV0703 is secured
closed under administrative controls. The flushing activity is precluded as well as a
potential boron dilution event.

Based on a review of plant systems and an evaluation of other potential dilution sources
from primary system resin beds, and other potential dilution paths for reactor makeup
water to enter the RCS, there are no other "overlooked" unborated water systems
connected to the RCS that could become a credible potential dilution source.

Recognizing that the BTRS anion resin vessels and flushing the CVCS letdown gamma
radiation detector SJRE001 are potential boron dilution sources does not alter the original
FSAR analysis, conclusion, and consequences evaluated for the inadvertent boron
dilution event during MODE 6. The proposed changes are acceptable and the revised
administrative controls assure that TS 3.3.9 and TS 3.9.2 requirements are met.

REGULATORY SAFETY ANALYSIS

No Significant Hazards Consideration

AmerenUE has evaluated whether or not a significant hazards consideration is involved
with the proposed changes by focusing on the three standards set forth in
10 CFR 50.92(c) as discussed below:
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Do the proposed changes involve a significant increase in the probability or consequences
of an accident previously evaluated?

Response: No

The proposed changes do not involve a significant increase in the probability or
consequences of an inadvertent boron dilution accident by isolating the BTRS anion resin
vessels in MODE 6 or by isolating the purge line for detector SJRE001 during flushing
activities in MODE 6. By recognizing these potential dilution sources and by making TS
3.3.9 and TS 3.9.2 more generic for consideration of all potential dilution sources, plant
administrative controls are revised such that the plant is put in a safer condition than
before. Specific isolation valves are removed from TS 3.3.9 and TS 3.9.2. They are
relocated from the Specifications to the appropriate TS Bases. This is an administrative
only change and is consistent with the Standard Technical Specification, NUREG-1431.
Allowing a dilution source path to be unisolated under administrative controls, described
in TS Bases 3.9.1 during refueling decontamination activities, is acceptable as allowed by
Amendment 97 to the Callaway Operating License and does not involve a significant
increase in the probability or consequences of an inadvertent boron dilution accident.

Therefore, the proposed changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated.

Do the proposed changes create the possibility of a new or different kind of accident from
any accident previously evaluated?

Response: No

The proposed changes do not create the possibility of a new or different kind of accident.
Although other potential dilution sources are identified for administrative control, the
evaluation of a MODE 6 dilution event remains unchanged. Isolating the BTRS anion
vessels or isolating the purge line for detector SIRE001 during flushing activities in
MODE 6 and making TS 3.3.9 and TS 3.9.2 more generic does not impact the operability
of any safety related equipment required for plant operation. No new equipment will be
added and no new limiting single failures are created. The plant will continue to be
operated within the envelope of the existing safety analysis. In addition specific isolation
valves are removed from TS 3.3.9 and TS 3.9.2. They are relocated from the
Specifications to the appropriate TS Bases. This is an administrative only change and is
consistent with the Standard Technical Specification, NUREG-1431. Allowing a dilution
source path to be unisolated under administrative controls, described in TS Bases 3.9.1
during refueling decontamination activities, is acceptable as allowed by Amendment 97
to the Callaway Operating License and does not create the possibility of a new or
different kind of inadvertent boron dilution accident.

Therefore, the proposed changes do not create a new or different kind of accident from
any accident previously evaluated.

Page 7 of 11



3.

52

Attachment 2
ULNRC-04883

Does the proposed change involve a significant reduction in a margin of safety?

Response: No

The proposed changes do not reduce the margin of safety. Although other potential
dilution sources are identified for administrative control and TS 3.3.9 and TS 3.9.2 are
made more generic for consideration of all potential dilution sources, the evaluated
margin of safety for a dilution event in MODE 6 remains the same. Recognition of other
potential dilution sources, isolation of the BTRS anion resin beds and the purge line for
detector SJRE001 during flushing activities in MODE 6, places the plant in a safer
condition than before. In addition specific isolation valves are removed from TS 3.3.9
and TS 3.9.2. They are relocated from the Specifications to the appropriate TS Bases.
This is an administrative only change and is consistent with the Standard Technical
Specification, NUREG-1431. Finally, allowing a dilution source path to be unisolated
under administrative controls, described in TS Bases 3.9.1 during refueling
decontamination activities, is acceptable as allowed by Amendment 97 to the Callaway
Operating License and does not involve a significant reduction in a margin of safety due
to an inadvertent boron dilution accident.

Therefore, the proposed changes do not involve a significant reduction in the margin of
safety.

Based on the above evaluations, AmerenUE concludes that the activities associated with
the above described changes present no significant hazards consideration under the
standards set forth in 10 CFR 50.92 and accordingly, a finding of "no significant hazards
consideration” is justified.

Applicable Regulatory Requirements/Criteria

The regulatory basis for TS 3.9.2, discussed in Callaway FSAR Section 15.4.6, is to
ensure that an uncontrolled boron dilution transient will not occur in MODE 6.
Inadvertent dilution via the CVCS blending tee is prevented by administrative controls
which isolate the RCS from potential sources of unborated water. Valves BGV0178 and
BGV0601 in the CVCS are locked closed during refueling operations, creating physical
barriers, via valve isolation, to defeat a dilution source and preclude the possibility of an
inadvertent boron dilution event.

NUREG-0800, "U. S. NRC Standard Review Plan," Section 15.4.6, provides guidance to
the NRC staff for the review and evaluation of system design features and plant
procedures provided for the mitigation of Chemical and Volume Control System
malfunctions that result in a decrease in boron concentration in the RCS.

10 CFR Part 50, Appendix A, General Design Criterion (GDC) 10, “Reactor Design,”
requires that the RCS is provided with appropriate margin to assure that specified
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acceptable fuel design limits are not exceeded during normal operations including
anticipated operational occurrences.

GDC 15, "Reactor Coolant System Design," assures the RCS and its associated
auxiliaries are provided with appropriate margin to assure that the pressure boundary will
not be breeched during normal operations including anticipated operational occurrences.

GDC 26, "Reactivity Control System Redundancy and Capability,” relates to the reliable
control of reactivity changes to assure that specified acceptable fuel design limits are not
exceeded, including anticipated operational occurrences. This is accomplished by

assuring that appropriate margin for malfunctions, such as stuck rods, are accounted for.

The applicable regulatory requirements and criteria must be satisfied for all conditions of
plant operation. As discussed above, in MODES 1 and 2 (above P-6 setpoint) an
inadvertent boron dilution event would be terminated by Overtemperature AT or by
operator action. In MODES 2 (below P-6 setpoint) or in MODES 3 through 5 adherence
to TS 3.3.9, "Boron Dilution Mitigation System (BDMS)", would terminate an
inadvertent boron dilution event.

As discussed in the sections above, the proposed changes and associated administrative
controls assure that the applicable regulatory requirements and criteria are satisfied in
MODE 6 of plant operation. Adherence to revised TS 3.9.2, "Dilution Source Isolation
Valves" would preclude an inadvertent boron dilution event in MODE 6. In the revised
TS 3.3.9 and TS 3.9.2, based on generic requirements, all potential dilution sources are
considered. Specifically, inadvertent dilution via the BTRS is addressed by requiring
controls which include isolation of the BTRS anion resin beds as potential sources for
diluted borated or unborated water.

Providing isolation of valves associated with dilution sources, specifically those affected
valves in the CVCS, associated with reactor makeup water and the BTRS, during
refueling operations, creates physical barriers needed to defeat a potential boron dilution
source. This accounts for any potential operational malfunction and precludes the
possibility of an inadvertent boron dilution event.

Based on the considerations discussed above, 1) there is reasonable assurance that the
health and safety of the public will not be endangered by operation in the proposed
manner, 2) such activities will be conducted in compliance with the Commission’s
regulations, and 3) the issuance of the amendment will not be inimical to the common
defense and security or to the health and safety of the public.

Page 9 of 11
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6.0 ENVIRONMENTAL CONSIDERATION

7.0

8.0

8.1

8.2

8.3

8.4

85

8.6

8.7

8.8

10 CFR 51.22(b) specifies the criteria for categorical exclusion from the requirements for
a specific environmental assessment per 10 CFR 51.21. This amendment request meets
the eligibility criterion for categorical exclusion set forth in 10 CFR 51.22(c)(9).
AmerenUE has determined that the proposed amendment does not involve (i) a
significant hazards consideration, (ii) a significant change in the types or significant
increase in the amounts of any effluent that may be released offsite, or (iii) a significant
increase in individual or cumulative occupational gamma radiation exposure. As
demonstrated above the amendment involves "no significant hazards consideration”.

The requested amendment does not change the facility and does not involve any change
in manner of operation of any plant systems. The requested amendment does not
increase the gamma radiation dose resulting from the operation of any plant system.
Furthermore, implementation of the proposed change does not contribute to occupational
gamma radiation exposure.

Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement or
environmental assessment need be prepared in connection with the proposed amendment.
PRECEDENTS

There are no precedents for the proposed amendment.

REFERENCES

FSAR Section 15.4.6, “Chemical and Volume Control System Malfunction that Results
in a Decrease in the Boron Concentration in the Reactor Coolant System.”

NUREG-0800, Standard Review Plan, Section 15.4.6, Rev. 1, July 1981.
FSAR Section 9.3.4., “Chemical and Volume Control System.”

FSAR Section 9.3.4.2.1.4, "Boron Thermal Regeneration System."

TS and Bases 3.3.9, "Boron Dilution Mitigation System (BDMS)."

TS and Bases 3.9.2, "Unborated Water Source Isolation Valves."

TS and Bases 3.3.1,"RTS Instrumentation".

TS and Bases 3.4.5, "RCS Loops-MODE 3".

Page 10 of 11



8.9

8.10

8.11

8.12

TS and Bases 3.4.6, "RCS Loops-MODE 4".

TS and Bases 3.4.7, "RCS Loops-MODE 5, Loops Filled".

TS and Bases 3.4.8, "RCS Loops-MODE 5, Loops Not Filled".

Standard Technical Specifications, NUREG-1431.
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BDMS

3.39
ACTIONS
CONDITION REQUIRED ACTION COM%E'ON
B. (conlinued) :
B.2 Perform SR 3.1.1.1. 1 hour
AND
Once per 12 hours
v/\ thereafter
AND
B.3.1 Close and secure 4 hour
(Unbbraled ¥atkp source
isolation valves o
AND
B.3.2 Once per 31 days
P~
C. NoRCS loop if operation. | C.1 Close and secure 4 hours
dirbofated yfatépsource
isolation valves,

are closed and secured.

Once per 3{/days

CALLAWAY PLANT

3.3-71

Amendment No. 133



LH
shall be seoured in the dosed position.

'APPLICABILITY:  MODE6.

ACTIONS ' - _ -
- NOTE ‘ -
Separate Condition entry is allowed for ea&@wmx isolation valve.
ILATION
CONDITION REQUIRED ACTION COMFLETION
A. ————NOTE~—— | A1 Suspend CORE Immediately
Required Action A.3 must ALTERATIONS.
be completed whenever
Condition A is entered. AND
One or more valves not A2 Initiate actions to secure | Immediately
secured in closed position. valve in closed position.
AND
A3 Perform SR3.9.1.1. 4 hours

SURVEILLANCE REQUIREMENTS _
SURVEILLANCE | | FREQUEyéY

CALLAWAY PLANT ’ 393 Amendment No. 133



OL#1238

INSERT A

NOTE

Dilution source path valves may be unisolated, as required during refueling
decontamination activities, under administrative controls.
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BDMS

3.39
ACTIONS
CONDITION REQUIRED ACTION COM.E'MEET'ON
B. (continued)
B.2 Perform SR 3.1.1.1. 1 hour
AND
Once per 12 hours
thereafter
AND
B.3.1 Close and secure dilution | 4 hours
source isolation valves.
AND
B.3.2 Verify dilution source Once per 31 days
isolation valves are
closed and secured.
C. No RCS loop in operation. | C.1 Close and secure dilution | 4 hours
source isolation valves.
AND
C.2 Verify dilution source Once per 31 days

isolation valves are
closed and secured.

CALLAWAY PLANT

3.3-71

Amendment No.



Dilution Source Isolation Valves

3.9.2
3.9 REFUELING OPERATIONS
3.9.2 Dilution Source Isolation Valves
LCO 3.9.2 Each valve used to isolate dilution sources shall be secured in the closed
position.
NOTE
Dilution source path valves may be unisolated, as required during
refueling decontamination activities, under administrative controls
APPLICABILITY: MODE 6.
ACTIONS
NOTE
Separate Condition entry is allowed for each dilution source isolation valve.
CONDITION REQUIRED ACTION COMPLETION
A - NOTE--~-—-— | A1 Suspend CORE Immediately
Required Action A.3 must ALTERATIONS.
be completed whenever
Condition A is entered. AND
One or more valves not A2 Initiate actions to secure | Immediately
secured in closed position. valve in closed position.
AND
A3 Perform SR 3.9.1.1. 4 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each valve that isolates dilution sources is 31 days
secured in the closed position.

CALLAWAY PLANT 3.9-3 Amendment No.
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BASES

RTS Instrumentauon
B 3 3.1

ACTIONS

G.t and G2 (continued)

- .. ~:Below.P-6; the Source Range Neutron Flux channels will be able to
- -monitor. the:core-power level. - The Conipletion Time of 2 hours will allow a

- slow and controlled power reduction ta less thian the P-6 setpoint and
- -takes info-astount the:tow probabiity of occurrence of an event during

: ';::thtspenodmatmayreqwmmepro!echonaﬁordedbymews
i lntermediate Range Neutmn Flux tnp

" Required Actiori G4 is-mélifid by a Note 1o indicate that riormal plant

. ... control operations that individually add limited positive readmty Qe.,

- -temperature-or boron coricentration fluctuations associated with RCS .
SN fimventorymanagement of temperature control) are not precluded by this
. J\chan, provided the SDM fimits:specified inthe COLR are met and the

reqmrementsofLCC)sad‘s 3. 1 6 eand 3.42 are met.

Condntson I appli&s to one moperable Souroe Range Neutron Flux trip

channel when in MODE 2 below the P-6 setpoint. With the unit in this
Condition, below P-6, the NIS source range performs the monitoring and ..
protection functions. With one of the two channels inoperable, operafions
mvo!vmg posmve reactmty additions sha!l be suspended immediately.

ms wnu predudeany power esmfatron With only one source range .
-channel OPERABLE; core protection is:severely. reduced and any acbons

:.‘:lmatadd posnwe:eamaty io theoote mastbe suspended immediately. -

a.Requlred #!\ehon & 1 nmadiﬁed by a Note to indicate that normal plant
s::conﬁbloperabons that individially- add:limited positive reactivity (Le.,

tempetature or boron: cericentration fluctuations associated with RCS
.. -inventory-manageriént ortéemperature;cohtrol) are not precluded by this
Acﬁon. pmmdedlheSDMlimﬂsspeuﬁedmtheCOLRa _

Section 15.4.6 (Ref. 16)
€ watermtotheRCSfromme

~ CALLAWAY PLANT

e




INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



BASES

RTS Instrumentation
B83.3.1

ACTIONS

- . - -+Condition J applies to two inoperable Sotrce Range Neutron Flux trip

JA

channels when in MODE 2 below the P-6 setpoint orin MODE 3, 4, or 5

'mththeRodGontrolSystemcapabIeofrodmthdrawaloroneormore

rods not fully inserted. With the unit.in this Condition, below. P-6, the NIS-
source range performs. the monitaring and protection functions. With both
source range channels inoperable, the Reactor Trip Breakers (RTBs) o
must be opened.immediately.. W;ththe RTBs open, the core isinamore
stable condmon

»

-K.1 K.21 and K,2.2

| - Condut:on Kappﬁes to one. noperable source range channel in MODE 3,
4, or 5ith the Rod Contral System capable of rod withdrawal or one or

o .. more rods | not fully inserted,. With the unitin.this Condition, below P-6,
- -the NIS source range. perfomxsme momtormg and protection functions.
. - With one of the source range channels ingperable, 48 hours is afiowed fo

restore ltlo an OPERABLE status if the obannel cannot be retumed to

..an OPERABLE status, acbon must. be mmated within the-same 48 hours
‘to fully insert all rqu One addmonal ‘hour is allowed to place the Rod

... .Control System in.a condition incapable. of rod withdrawal (e.g., by
" dé“energizing all CRDM:s, by opening the RTBs, or de-energizing the

motor generator (MG) sets) Once these ACTIONS are completed, the

_core’is ina more stable cqndmon The g ee-0f48 hours to restore

. the channel ta OPERABLE stafys sd thé additional hdv to place the
' Rodentro!Systemma monmpableofmd ithdrgwal, are -

Justified in Reference § Nomal plant control operations that individually.

addrmdedpos:tw eachwty(ie temperature or boron capcentration

| - fluctuafions asseCiated with RCStmlenlorymanagemem ortempe ture
' : .cgﬂtl’PQ are pé --,:e:' ed pr
“metapdib€ initiala

ovided the: SQM (imits specified in the COLR 2
tial.and csilic boronmoedxatxon assumptions mFSAR
Section 5.4.6 (Ref. 16) are satisfied. Infroduction of reactor makeup

. . water ifto the RCS from the Chemical and Volume Control System mixing [
“teelis permttted when onesouroe mnge neutron flux channel is .
;:honeb!e o . o

L1,L2,andL3

. A(corAltinued)

CALLAWAY PLANT
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INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



"-5'_"._BASES - '-. ff

L
<

BDMS
B3.39

B33 INSTRUMENTATION
. B339 Bomn Di!uhon Mmganon System (BDMS)

 stte e Y
P R A

BACKGROUND S 'ﬂleprimary purpose of the BDMS is to:mitigate the consequences of the
inadvertent addition of unborated pnmary grade water into the Reactor
Coolant System (RCS) when the plant is in MODES 2 (below P-6
ou T vioselpoint), 3, 4iand 5. e i U

ST ‘*ﬂmeBDMSutiﬁzéclwodwame!sodewcémﬁgemsumnem%uo&Ead\
A ~rgotirce range channe] provides a signal g its microprocessor, which
R .+, continuously records.the counts petuninute. At the end of each discrete -
. = one-pinute interval, an algorithm compares the average counts per
T mmute value Lﬁux fate) cf that: ‘lmnmﬂe lntewal w:th the average oounts

dunng a1t minute lnterval sgreater than orequa! to1.7 tames the flux -
rate during any of the prior nine 1 minute intervals, the BDMS provades a
i -signal to: tmtIate mmgatmg aet:ons SR

T S RN CE '-Upendetedion of aﬂux multlpf mtlon by etthersomoe range '
cisenoe 1o insthrumentation train; analamm is. sounded to-alert the operator and valve
s s movementis automatically initiated to terminate the dilution and start :
.+ ... boration. Valves thatisolate the refueling water storage tank (RWST) are .
... opened to supply borated water to-the suction of the centrifugal charging
e - L pumps;and valves which isolatéthe Volume {Control Tank are closed to
termmate the dilution.

-

APPLICABLE ‘The BDMS senses abnormal increases insource range counts per minute
SAFETY . (flux rate) and actuates VCT and RWST valves to mmgatelhe :

ANALYSES T conisequentes of ari inadventent boron diltlion event ds desérbed i
TRt s T -f-_‘-u-;-'.fBEfmh The accident analysesrly; on automati
: B - miligatethe ponsequences of inadvertent berth di lution events in MODES
L - 3;4,; and 5. The MODE 2 analysis-inR¢
- oo ,.range{eactnrtnp-ﬁmdion-mwnj et

e mixing, pmvent stratification, and
eachivi chaﬁg% during RCS boron concentration
readmtychaﬂgeta!e associated with boron reduction
orE, be Mﬂmlhetraasxentmit;gabon capability of the BDMS.
 redctof 1 in the above MODES, boron




) ,BASES

APPLICABILITY
_ {continued)

»’ITIeAppﬁmbimyls modified by a Note that allows the boron dilution fiux

_multiplication signal to be:blocked during reactor startup in MODE 2
- (below P-6 setpoint) and:‘MODE 3. Blocking the flux muitiplication sighal
is acceptable during startup-providéd the reactor trip breakers ar€ dlosed
with the intent to withdraw rods for startup. TheP-Bmteﬂodc ides a
badmpﬂhloek slgnal to the source range ﬂux mutti '

,s O?‘Q‘b

E . ' cause of channe! moperhb’ﬁty ts 'outright faflure or drift
swof thebistable ormms modulessufficient to exceed the tolerance
:- /.- allowed by Lhe unit specific calibration procedure. Typically, the drift is
-.x"found to.be*small-and resuits in-a-delay of actuation rather than a total
loss of function. This determination of setpoint drift is generally made
during the performance of a‘COT whern the:process instrumentation is set
- .up for adjustment to bring it fo within specification. If the Trip Setpoint is
e, 1 - dess: cqnservahve than thetolerance specified by the calibration
e T e . procedure, the charinel must.be dedared lnoperable lmmecﬁatety and the
Lo appropnate Comfmon entened .

R

A“l

C AEIN R TA T Wrthone tlamofthe BDMS moperable Requnred Action A1 requires that
AR ,:‘s. - - - the inoperable train must be restored to OPERABLE status within '
Sl e . 72:hours." In this Condition; the remaining BDMS train is adequate to
Cae L. R pmmde protection. . The 72 tiour Completion-Time is based on the BDMS
TR - Function.ahd.is.consistent- mﬂx&tgmeetedSafety Feature Actuation
- " . System Completion Timesfor foss of one sedundant train. Also, the
T . remainmgOPERABLEu'amprowdeeoonbnuomindimhonofoorepower :
e 30 - 2 status tethe/operator;-has an alanm function, and sends a signal to both
KT e e -.’ Py tmms of the BDMS tc assure system actuahon .

N ) ' .. . "? -- ..- Mmmistratwe coatro!s requ:re operator awareness dumg all reac(mty
Nown e mamptﬂat:ons Ttme admnmstrat:ve controls include:

i j.:;,~.' - ~ a:«‘_f'v— : .-Reactmty management bnefs of the :Control Room Operat:ons Staff
T ‘(typically conducted at the beginning of each shift);

e - = Use of self-verification techniques by aﬂ licensed operators performing
e .owe- oo . core reaclivity manipufations; -

(continued)
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INSERT 3.3.9-A

for unborated reactor makeup water (BGV0178 and BGV0601), BTRS vessels
configured with anion resin for dilution during normal operation (BGV0039, BGV0043,
BGV0051, and BGV0055), and the purge line used during flushing of CVCS letdown
radiation monitor SJRE001 (SJV0703)

INSERT 3.3.9-AA

Chemistry controls may require some BTRS vessels to be configured with resinnot.

intended for boron dilution. Isolation of these vessels is not required for MODE 6 if

steps are taken to precondition the resin with borated water equal to or greater than the
_refueling concentration. S



BDMS

8339
BASES
ACTIONS.. - - A,1 (eontmued) |
. _; Pl Peerchecks foral! readtmtymanipmabom dunng routme operahons

and for all positive reactivity addifionsduring transient or off-normal
operattons : .

“ Oﬁ—normatpmeedur&c are avaitable that address reactor makeup
- control system (RMCS) mat&mcﬁons and potential loss of shutdown
margm (SDM)

it Dunnganyandaﬂrodmwon, ..,. (s} ’ ... oranavailable indications
ofnudearpower Durng boron concentration-change evolithons

C T opemtorsobserve e vartus indications and alanns provi ded in the

e RMGSdesign *monitoring proper systeri operation as'diskdssed in

Ty - FBARE 15.4; 6(Referenee Ay~ Introduction of reactor maReup j

watenm RCSfremﬁre%e‘mkalandVolmneControlSystem ixing |

. ted is:s .,»-,- 1 oneBBMStrainlsmoperable
Ca - Fee, o ‘a“f B31and832

‘ lth two trams moperabtﬁ or the Reqmred Adaon and associated
= Gompletion Time of Condition Ariotimet; the initial action (Required
[Action B.1) is to suspend all ‘aperations involving positive reactivity
additions immediately. This includes withdrawal of controf or shutdown
rods and intentional boron dilution.

R

Required Action B.2 verifies the SDM according to SR.3.1.1.1 within ~ -
[ - 1:hour and ence per-12 hours thereafler. This action is intended to -
T '-'._-'éo‘nfinn'ﬁlat- no unintended boron dilution has occurred while the BDMS - -
-was inoperable, and that the required DM has been maintained.. The
- sgeclﬁed Copletion Time takes into‘consideration sutﬁaent mne for the
1&ﬁhalﬂ&e:mmatg;of$9&&ﬂﬁd&m=' rvati 2vall O Lhe '.
i wioomrelited to SOM.:. : sbefa CO- X0
e T ok '=-z\\~am Sbm I“\ﬂ-hm V‘-“N‘»

,rm:gv 93'4,’1 Lﬁruﬁg tobaSecmedto e .'
- (tetbotated whier oo RFE) Once it is recognized that two trains
~-  BDMS-are inoperable, the operators will be aware of the possibility of a -,
- -boron-dilution, and the 4hour Completion Time is adequate to complete
the requirements of LCO 3.9.2. The recurring 31 day verification of

o7 - Required Action'B.3.2 _éns'ures these valves remain closed for a

........

{ » Required Action B.1 is modified by a Note which permits plant
. temperature changes: provided the temperature change is accounted for

156 o DQ.’O\(D
o ) (continued)
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INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



BASES

BDMS

8339 -

ACTIONS

B8.1,B8.2,8.3.1,and B.3.2 (continued)

in the calculated SDM. Introduction-of temperature changes, including

tempe:ahmmcreaseswbenapusiuveMTCensts must be evaluated to |

,: ensuretheydonotresdtmalossofreqmredSDM

C1a .2-

..~Condition C.is entered with-no RCS loopin operat:on. The operahon

- one RCS loop provides adequate flow:ta-eqsure mixing, prevent -
strauﬁwahon. and produce gradual reactivity.changes during RCS boron

. concentration reductions:: The reactivity change rate associated with
boron reduction will, therefore, be within the transient mitigation mpabil?ly
of the Boron Dilution Mitigation System (BDMS). With no reactor coolant

¥ The 4 hour Completlon 'ﬁme is adequate:to he :
+  vecuning 31 dayvenﬁmonofReqmmdAdxonCZ. T

“Toop in operationilution sources must be isolated. The boron dilution
ana!ysxs tak&s credit for the mnang volume assouated with having at least

ensures these valyes remain closed and- for an extended

URVEIL!.ANCE
QUIREMENTS -

- The BDMS trams are sub;ect to a CHANNEL CHECK, valve dlosure i

- MQDE 5, COT,-.CHANNEL CALIBRATION, and Response Time Tegting. ~

In addition, the requirement to verify one RCS loop in operation is s bjed
to periodic surveillance.

3‘391

ok ..-A CHANNEL CHECK is normally aoompanson of the pammeter indicated
_-on one channel to a similar parameter on other channels. it is based on
. the assumption that instrument channels monitoring the same parameter
- should read approximately the same value: Significant deviations T
-, between the twa instrument channels:could be an indication of excessive
- instrument drift in one of the channels or of something even more serious.

A CHANNEL: CHECK will detect gross channel failure; thus, it is key to

- .verifying that the instrumentation continues to operate properly between
.each CHANNEL CALIBRATION.

(qqntinued)

- CALLAWAY PLANT
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o Pelformanoeﬂf the CHANNEL CHECK onceevety 12 hous ensires that .
‘ .gross failure: of source range nshwnernahonhas not occumred. .



INSERT 3.3.9-B

(for unborated reactor makeup water (BGV0178 and BGV0601), BTRS vessels
configured with anion resin for dilution during normal operation (BGV0039, BGV0043,
BGV0051, and BGV0055) and the purge line used during flushing of CVCS letdown
radiation monitor SJRE001 (SJV0703)). Chemistry controls may require some BTRS
vessels to be configured with resin not intended for boron dilution. Isolation of these
. vessels is not required for MODE 6 if steps are taken to precondition the resin with
- borated water equal to or greater than the refueling concentration. -




BDMS
8339 .

BASES _

SURVEILLANCE SR 3.3.9.1 (continued) -
, REQUIREMENTS
f\qreementmtenaaredetemunedbymeumtstaﬁbasedona .
..Combination-of the channe! instrument uncertainties, including mdiwbon
andreadabiiity lfadtanneliso&ns:dethemtena ctmaybean 2

& CHANNEL CHECK supplements less formal,
ofd:annels dunng normmal operational use of

gh e 6 eolrec .
T e ( _'n aeudent anaiysns assumpuan that fiow orifice BGFO0010 limits
RS : diluuon ﬂowrate to: nomore than Isogpm in MODE 5. This

At e eonsxde(ed réasonable in view of oiﬁer -adriinistrative controts that
N IR AR ety Hhe valve cpemng 1s an unrkelyposs‘bﬂﬂy

wds e Tl B T -bperahonat' ' ; ' :
) S o Uridy be pecfounedby ' ion-ofthe change of state of a single
contact of the relay. This s what is an acceptable CHANNEL -
.- OPERATIONAL TEST of a relay:. This is acceptable becauseall of the
- . ~otherrequired contacts of therelay are verified by other Technical
el e 0 Specifications and non-Technical Specifications tests at least once per
core e oo refueling interval with applicable extensions. This test shalfl include
SRR S - .verification -that-lhe'r-bbmn.-dﬂution'ﬂibt-mmﬁpﬁwﬁon setpoint is equal to or
- Jess than an increase of 1.7 times the icounit rate within a10 minute
penod The 1.7 flux muiupﬁcahon setpoint is a nominal value. SR3.3.9.3
- is-met if the measured setpoint is Within. a two-sided calibration tolerance
band on either side of the nominial value. SR 3.3.9.3 is modified by a

contact(s) of a channel refay

(continued)
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BASES

‘APPLICABLE

SAFETY

ANALYSES
(continued)

- volume associated with having at leas{ one reactor coolant loop in

.contains the requirements for the BDMS.

changes during RCS boron concegtration reducfions. The reactivity
change rate associated with bororj reduction will, therefore, be within the
transient mitigation capability of the Boron Dilfition Mitigation System

(BDMS). With no reactor coolantjoop in o tion in either MODES 3, 4,
or 5, boron dilutions must be termkated and'dilution sources isolated.
The boron dilution analysis in these MODES takes credit for the mixi

operation. LCO 3.3.9, "Boron Dilution

Failure to provide decay heat removal may result in challenges to a

fission product barrier. The RCS loops are part of the primary success
. path that functions or actuates to prevent or mitigate a Design Basis

Accident or transient that either assumes the failure of, or presents a
challenge to, the integrity of a fission product barrier.

RCS Loops - MODE 3 satisfy Criterion 3 of 10CFR50.36(c)(2) ).

LCO

The purpose of this LCO is to require that at least two RCS loops be
OPERABLE. In MODE 3 with the Rod Control System capable of rod
withdrawal, two RCS loops must be in operation. Two RCS loops are
required to be in operation in MODE 3 with the Rod Control System
capable of rod withdrawal due to the postulation of a power excursion
because of an inadvertent control rod withdrawal. The required number
of RCS loops in operation ensures that the Safety Limit criteria will be met
for all of the postulated accidents.

When the Rod Control System is not capable of rod withdrawal, only one
RCS loop in operation is necessary to ensure removal of decay heat from
the core and homogenous boron concentration throughout the RCS. An
additional RCS loop is required to be OPERABLE to ensure that
redundancy for heat removal is maintained.

The Note permits all RCPs to be removed from operation for < 1 hour
per 8 hour period. The purpose of the Note is to perform tests that are
required to be performed without flow or pump noise. One of these tests

-is validation of the pump coastdown curve used as input to a number of

. accident analyses including a loss of flow accident. This test is generally

performed in MODE 3 during the initial startup testing program, and as
such should only be performed once. If, however, changes are made to

" the RCS that would cause a change to the flow characteristics of the

RCS, the input values of the coastdown curve must be revalidated by

- -conducting the test again.

(continued)
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RCS Loops - MODE 3
B345

BASES

- LCO. | Uttlizabon of the Note is permitted provided the fol!owmg omd‘mons are
' s ooncfmons unposed by test procedures: -

peim:ttedthatwou!dmuteﬂ\eRCSbuon
with coolant at-boron concentrations less than
SDMochoaﬁ thereby maintaining the

.RCSlooptsmoperabon. Boron dilution
; wmahonslessthanreqmredtoasswe

epiperature is maintained at least 10-F below _
¥ peratune SO that n'o vapor bubble may foomand -

is able to prowde foroed flow if requared

.. ".lg‘.. .

- APRUCAB!UTY 1n MODE 3 tlus LCO en’su:es farced eurculatlon of the reactor coolant to
T ' femovedewyﬁeat from the core and to provide proper boron mbdng. -

: The most stringent condition of theLCO, that is, two. RCS loops - :

: OPERABLE and two-RCS loops in operation, applies to MODE 3 with the

. Rod Controf System capable of rod-withdrawal. The least stringent

+ - gondition, thatis; two RCS loops OPERABLE and one RCS loopin
-eperation, appﬁesiuMOBEs wﬂhihe Red Control System not mpab!e of :

LCO 3.4.4, "RCS:Loops -MODES 1 dnd 2°;
LCO 3.4.6, "RCS Loops - MODE 4";.
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled™,
", . 100 3.4.8, "RCS Loops - MODE S5, Loops Not Filled™;
- LCO3. 9 5 “Residual Heat Removal (RHR) and Coolant
.. -Circulation -High Water Level" (MODE 6); and
' -l.CO 3:9. 6 "Residual Heat Removal (RHR) and Coolant
: Ctrculatlon Low Water Lever' (MODE 6).

(oontinued)
. CALLAWAYPLANT  ° . . B3453 | - Revision3




INSERT A

» BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJREO01 must be isolated,



RCS Loops - MODE 3
B345

A _wrthout forced circulation, unmixed coolant could be mtroduwd to lhe .

Introduction of reactor makeup .-

-in operation, consistent

D.1,0.2,and D.3 (oontmued)

séts). A!IoperahensmvoMnginfroduchcn ‘of coo!ant. mto theRCS with
boroneoncenkahonl&esﬁ\anxeqmredtomeetmemmmumSDMofLOO ;

. -3.1.1 must be suspendéd; and-action tdTeéstore one of the RCS loops to
- OPERABLE status-and operation must-be‘initiated. Boron difution™-~
-requires foroed circulation for-proper.niixing, and defeating the Rod

Control System removesthepossibiﬁtybfanhadvedentrodwrthdrawa
Suspend’ngmeirm’oducuonofooo!ant,iruotheRCS with boron.
concentration léss than réquired to meet the minimum SDM of Lcoa 1.1
is required to assure continuéd £3ifé ‘bperation. With cotlant-added

Volume Control System mixing

Dilution Mitigation System

SURVEILLANCE

" REQUIREMENTS

- alarms available to

The Frequency of 12 hours is sufficient considering other indicatio and
operator in the conitrol room to monitor RCS loop

SR 3452

SR3452 requm verification of SG OPERABILITY. SG OPERABILITY
is verified by ensuring that the secondary side narrow range water level

is > 4% for required RCS loops. If the SG secondary side narrow range
water level is < 4%, the tubes may become uncovered and the associated
loopmaynotbewpableofpmwfngmeheatsmkforremova!ofme :
decay heat. The 12 hour Frequenicy s considered adequate in view of

“other indications available in the control room to alert the operator to a

loss of SG level.

(continued)
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INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



RCS Loops - MODE 4
B346

~ B3.4 REACTOR COOLANT SYSTEM (RCS)
_'B34.6 ROS Loopss - MODE 4

‘ '.e.";*: .BASES ;'.'.-i" :

——————
——

BACKGRCUND -~ In MODE 4; the primary furiction of the reactor coolant s the removal of
decay heat and the transfer of this heat to either the steam generator

. - (SG) secondary side coolant or the component cooling water via the

Cdcsmwreosan oo - sresidual heat rémoval (RHR) heat exchangers. The secondary function of

won. ol nne, o oo thereactor codlant is- to ad asa wmerfor so!ub!e neutron poison, boric

O AP g '~-;-'ac3d R .

S T R A :'The neactor coolant is aret.llated through four RGCS loops conneded in .
: ' ) - parallel to the reaclor vessel;each loop containing an SG, a reactor
e - - . - coolant pump (RCP), and appropriate flow, pressure, leve!, and .
s v e e e - lemperature instrumentation for control, protectiony and indication. The
- = o RCPs circulate the.coolant: throughi the reactor vessel and SGs at a
‘ - .- -sufficient rate to ensure proper heat transfer and to prevent boric acid
R kT -‘-Lstralrficatlon _

.- In MODE 4 e:ther RCPs or RHR krops can be used to provide forced
- - ..circulation. The intent of this LCO is to provide forced flow from at least
-one RCP or one RHR loop for décay heat removal and transport. The -
- flow provided by ane RCP loop or RHR loop is adequate for decay heat
=+ - removal. ‘The other intent of this L€O is to require that two paths be
- available to provide redundancy for decay heat removal.

APPUCABLE In MODE 4, RCS circulation is considered in the determination of

- SAFETY - lhe hme ava’lable for mmgatlon of ihe accidental boron dilution event

.. - ANALYSES: - -« - =
CopEalmsdn - ,1he ngerauonaf one BﬁPhM@B&S 3, 4, and 5 provides adequate flow
: ‘ to ensure mixing, prevent su'auﬁwhon and produoe gradual reac(mty
i rELex s LA - rchanges during RCS:boron: conoerﬂraﬁomed ctions—Fhe

% 2w oo s Chiange rate associated with boron redh :
Te ot ww o ow e transient mitigation capability of the Bogefi. :
AU e .(BDMS) With no reactor coolant loop.fn operation in either MODES 3, 4,
S . or§, boroncmuuonsmustbetemuna ._'1uhonsourmisolated

: - Nolume assoaated with having at leg
‘operation. LCO 3.3.9, "Boron Dilutio s Miti
. contains the requnremen_t_s(f_or the BMS.

. CALLAWAY PLANT B8 3.4.6-1




RCS Loops-MODE 4
B3.46.

- BASES (continued)

LCO - The purpose of this LCO is to require that at least two loops be
OPERABLE in MODE 4 and that one of these loops be in operation. The
LCO allows the two loops that are required to be OPERABLE to consist of
any combination of RCS loops and RHR loops. Any one loop in operation -

SRSV S provides enough flow to remove the decay heat from the Sore with forced

walivol e e s Girculation. AnaddmmalloopisrequuedtobeOPERABLEto,prowde :

;:redundancyforheatremovaL. sl

e .,1_.:.;Nete 1 pemuts all RCP.s orRHRpumps m be removed from operation for _
- .. < ¥hour per 8 hour pesiod:: The purpose-of.the Note is to permit tests that
are required to be performed without flow or pump noise. The1 hour time
_ penod is adequate to perform the necessary testing, and operating
et oo experience bas shown that borert: s(ratxﬁmtxon isnota problem dunng this
W shortpenodwithno foroedﬂow '

4 ‘orr ot Note 1 ns pelmrttedprowded the following oondibons are met

i hib operation\are permitied st w@usd dilute the RCS boron
oonwntratuon i

,- lntroductmh ot' reador makeup water into the
er ’mt and Votwne Control System muong teeis

\ : , : 'pemture so that no vapor bubble’ may fortitand
NI R TR po: gy tiééanattsralﬁrwtahonﬂowobstmcuon. )

g 50°Fﬂbove eaeh of the RCSootd !eg temperatures before the start of

“-= an RGP with any RCS cold legtemmratureg 275°F. This restraintis to

s prevent alow temperature overptessure event due to a thermal transient
e whenan RCP is started "

At

L R An QPERABLE RCS loop is* oompnsed of an OPERABLE RCP and an
s, sl . OPERABLE $Grin accordance with the Steam Generator Tube .
Surveillance Program, which has the minimum water leve! specified i in
SR 346.2 '

~ (continued)
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INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



RCS Loops-MODE 4
B346

- ACTIONS . .BiandBZ

PS4

Toviapl ot oy MR e »penmttedby Nole 1 mthe LGO sectiort; all operations mvoMng
introduction of coolant, moﬁ\eRcs.mmboronconoentrahonl%sman
_required to meet the minimum SDM of LCO 3.1.1must be suspended and
action to restore one RCS or RHR loop to OPERABLE status and

opetahoumustbemmated Bdroncﬁluttonreqmresfomed urctﬂabonﬁnm
et o aﬁeastonek ‘ " .

e (I—{QP f@r pmper modng so that madveﬂent criticality can be ptevented
' crrh desy s - QuSpehding the introduction: oficootant, intothe RCS; with boron |
) ' concentration less than required-to. méet-the minimum SDM of LCO 3.1, 1
isrequuedtoassmeconhnuedsafeoperahon. With coolant added
-vammnfomdumﬂﬁhdn,mnuedeoala $eolld be introdyuced to the
core, however coolant added with borotf concentration meeting the
minimum SDM inaintains acceptablg margin to subcritical operations.
Introduction.of reactor makeup wafer into-the RCS from the Chemicaf and, |-
".a:i-:-:eVulmn&WWESystemmbong e is not permittedgwhen no RCS loop is - .
T fz?-.-’moperaben.obnsistentwnh quired Action C.1 of LCO 3.3.9,"Boron ~ {
2570 Dilitibn Mitigation-System (BOMS).! The immediatk Completion Times
3 reflect theimporfance: of agififaining operation for y heat removal.
.1 Theactionto restore musi/be confinued until one kpop is restored to
- “OPERABLE 'status and gfieration. :

— _ | | oy
~ ANSERT T°F
SURVEILLANCE SR 3.46.1 T-Sg St é@/_j/}

. REQUIREMENTS '
- ¢, woeo s 0 - This SR requires verifightion every 12 hours that one RCS or RHR loop is
s T - e ihvoperation. Verd‘oa onmaymdudeﬂmrate temperature, or pumy
) st s b dtatasinonitoring, wiich helpEnsdirethat forced flow is pmv&di gheat
CohyTEET & LY Uk o femavake-ThesFreqagncyof 4R ours-iy sufficient consideri er -
SR : Mmﬂonsandala availabletothe,ope:atorinme COF lroomto'

B A SR 3.462 R '." i 1 : T
RIS Bt | nom e -_— t :
NSNS . SR3 4.6.2requim venﬁwuonof SGOPERABIUTY SG OPERABIUTY
.. & ..rer . s verified by ensuring that the $econdary side nammow range water level is
cm DI el oL > 4% forrequired RCS loops. . If-tHe SG secondary side namow range
ceoe e T cwaterlevelds < 4%, the tubes may become tincovered and the associated
{oop may not be capable of providing the heat sink necessary for removal
of decay heat. The 12 hour Frequency is considered adequate in view of
other indications available in the control room to alert the operator to the
loss of SG level.

(continued)
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INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



=g st A (BDMS) Witlind Tesctor bootant

ROV

RCS Loops - MODE §, Loops Filled
B347

'BASES (continued)

g -APPLICABLE + In MODE 5, RCS dirculation is corisidered in the determination of the tiie
~SAFETY .. available for mmgat:on of me aoadental boron dilution event. .
o efANALYSES T
Tioe _ -.-=~':-'lheoperat|onofoneRCPhMODEs3 4, and 5 provides adequate flow
toensmemmng preventstrahﬁmhon, andproducegradualteadmty T
Tt E o ot -changetate assoaatedmthboron B4
' et s clransient mitigation capabilityof-the Be i
fp inoperahon in either MODES 3, 4,
nated and)d uhonsomisolated

Loy

_or 5, boron‘dilutions must be term
" The boron dilution analysis in the
.. = - volume:associated with higving atloa

..y operation: . 1.CO. 8.3.9;:"Boroit Dilistic

s DMS)" . :
ystem (stg) U‘l OQ‘O“

7+ RCSLoops - MOBE -5moops-ﬁ s
-190FR5036(¢}{2)(”)

0% B SO

S wo . "“'lhepurposeofﬂusLCOastoreqmra!.:':.

~or two SGs with secondary side:wide range wate .
=:in-Reference 3, any-narrow range lével indication above 4% will ensure
the SG tubes are covered. One RHR loop-provides sufficient forced

.- . circulation ta perform the safety functions of the reactor coolant under

these. conditions. An additional RHR Joop is required to be OPERABLE to *
: meet single failure considerations. However, if the stanidby RHR loop is
- .-not ORERABLE; an acceptable altemate method is two SGs with their

11+ gecdndary-side wide range waterdevels 266%. Should the operating
, v~ RHRdoop fafl, the SGs could be used tomove the decay heat via
S TR natural clreu'.attom : : _
s st T etiNRInEs L r 5.
S : ' Note1penmtsal!RHRptmpstoberemovedfromoperatxonsihourper
S traiEmaas e shoBrhourpenidd:’ The pdipdde-of thieNote'Is to permiit tests that are required
e e o0 i toberperfornied without flow oF pumip:rioise. The 1 hourhmepedodis )

t - e adequate to perform the necessary testing,:and operating experience has -
= e o e shownthat boron stratxﬁcahou ise‘ﬂot likelydunng this short period with no
forced flow.

"Utilization of Note 1 is permltted provnded the followmg conditions are
'-met,alongmmanyeﬁ)ereondiﬁonsunposed by test procedures: .

(continued)
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RCS Loops - MODE 5, Loops Filled
B347

e ofreactormakeupwaterintothe
cal andydume Control System mixing tee is
10:RCS loop is.in operation. Boron dilution
mnoenttabomlemthameq\m’edtoam
i "nspmhibftedbeczuseaumfonn

that the other RHR loafx s OPERABLE and in
fm permits penodic surveillance tests to be peufom\ed on the -

L

. Note 3 reqmres that lhe wdary sid&water lemperature of each §G be
< 50F above each oimeROScbldlegtemperaturas before the start of a.
L reactor coolarit pumip (RCP) with any.RES cold leg temperature < 275F. 3
pwe oot o This restriction is to.prevent a:low temperature overpressure event due to
B SRRt atherma!transientwhenanRCPssstaﬁed .

S Note4 prevudesforanorderlyh*afxsih&nﬁ'om MODEStoMODEddunng
P .a'planned-heatup by pemmitting refriaval.of RHR loops from operation
- .+ .when‘atleast one RGS loop is-in operation: : This Note provides for the
transition to MODE 4 where: anRCS Ioop!s permitted to be in opetatlon
. and tepiaces the RCS wwlauonﬁmdlon provuded by the RHR Ioops

C o are ableio promdeﬂow if- :equuedc An QPERABLE SG can perform as a
. - . --heat sink via fatural circulation when i hias ‘an adequate water level and
. is OPERABLE in accordance with ihe Steam Generator Tube
Surveillance Program. . .

APPLICABILITY - g ln MQDE ‘.iw;th RCS loops ined thts LCQ requxres foreed circulation of -
the reactor coolant to remove decay heat from the core and to provide
proper boron mixing. One loop of RHR provides sufficient circulation for
these purposes. However, one additional RHR loop is required to be
OPERABLE, or the secondary side wide range water level of at feast two
SGs is required to be > 66%.

(ooniinued)
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INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



. AGTIONS .-

Y

RCS Loops - MODE 5, Loops Filled
‘ 8347

BASES _(continued)
APPUICABILITY

R T

- Operation in other MODES is covered by: -

:Lco 3.4.4, "RCS Loops - MODES1 and 2%
. LWCO'3.4.5, "RCS Loops ~-MODEJ™; : -
. 400 3.4.6,"RCS Loops ~MODE 4% !

- 1LCO-3:4.8, "RCS Loops - MADE5, Loaps Not Filled™;

. LCO 3.9:5, "Residual Heat Removal (RHR) and Coolant

' - Circulation - High Water Level” (MODE 6); and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation - Low Water Level” (MODE 6).

_-Aa‘l andA2:

- --:~lf one RHR !oop is lnopemble and the requ:red SGs have secondary side.
- .- wide range water levels:< 66%, redundancy for heat removal is lost.
..~ Action must.be initiated immediately to restore a second RHR loop to’
L. OPERABLE status. or to-restore the required SG seoondary side water
-~ -levels. Either- ‘Required ActionA_1 or Required Action A.2 will restore
: .redundant lieat removal paths. The immediate Completion Time reflects:

the importance of ma:ntammg the avaxlablﬁty of two paths for heat
removal. )

B1and82

i '-‘lf mRﬂR Ioop:s in, operatlon exoept dunng conditions permitted by

Notes 1.and 4;. or if no.loop is OPERABLE, all operations involving

.- -introduction. of: -coolant, into the- RCS -with.boron concentration less than
. -+ required to  meet the minimum SDM of LCO 3.11 must be suspended and
S e - ackion: mrestore one RHR loop to: QPERABLE status and operation must
Sy ?e mgtlatq:d “Ta.prevent inadvertent:criticality. during a boron dilution,

__Iauoafrom :atdeast.one RGP isrequired to provide proper

' " mibkdng. Suspending the introduction of coolant, into the RCS, with boron

concentration less than required to-meéet the minimum SDM of LCO 3.1.1

. - Is-required to assure continued safe.operation. With-coolant added.

.. .-without forced circutation, unmixed coolant could be introduced to the

" core, however coolant added with boron concen!

L Vo!ume Control System mixing tee is not

" Dilution Mitigation System (BDMS)” .

eeting the

minimum SDM maintains acceptable margin,
Introduction of reactor makeup water into

in operation, consistent with Reqmred A

reflect the importance of maintaining « _lion for Heat removal.

CALLAWAY PLANT




INSERT A

, BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE001 must be isolated,



RN

T .-APPUGABLE o
- SAFETY -

F oz . BASE$

RCS Loops - MODE 5, Loops Not Filled
B3.4.8

' B 3.4 REACTOR COOLANT SYSTEM (RCS)

* “B3.4.8 RCS Loops - MODE 5, Loops Not Filled - -

."-.;:_BACKGROUND»“-‘ i MODE 5 with the RCS loops ot filled, the primary function of the

- reactor:coolant is-the-removal of decay heat generated in the fuel, and the

. transfer of this heat to the componetit cooling water via the residual heat

- removal (RHR) héat'exchiangers. . The steam generators (SGs) are not

“-available as a heat:sink when:the:loops are not filled. The

_ - function of the re‘actor oodantis lo aet as a mmer for the soluble neutron
. poison, boric acid. 2wt - Lk )

T 1Y ME 5with: Iqops not ﬁlled. only RHR: pumps can be used for coolant
o2 - cireulation.- The numbetof pumps inoperation can vary to suit the
- -operational néeds: : The:intent of this LGO is to provide forced flow from at :

- - least-one RHR pumpdor decay heat remaval and transport and to require

" that two paths be ava’!able lo prowde redundancy for heat removal.

ANALYSES

L

o :10CFR50 36(c)(2)(") |

ltt MODE,«s RGS arwtaum ts coas;dered m the determmaﬁon of the time

available. for:mitigation of the. accidental boron dilution event. The flow

_ provided by one RHR loop is adequate for decay heat removal.

The purpose of this LCO s 10 Yec
.- OPERABLE :and one of these
is one that has the capabillity of tr

uire that at least two RHR loops be
s be in operation. An OPERABLE loop

at a controfled rate. Heat cannot be

{continued)
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RCS Loops - MODE 5, Loops Not Filled
B348

BASES

. LCO LCO requirement for-one loop in operation. An additlonal RHR:Jeop is
. (continued) required to be OPERABLE to meet single failure considerations.

Note 1 permits all RHR pumps to be removed from operation forg 1 hour
The dircurfistanices for stopping both RHR pumips are to be'limited to
'-._ situations when the outage time is short and core outlet teinperature is

 malntained a least 10+ below saturaton temperature. The Note
AL it prohibits:boren dilution with-eool COTICe: less than -
ek RVt tequu'edtoassure

i e thatihe oﬁrerioop is 6PERABLE and in operation. This of :its
' Tols xosﬁrveillanoei%ts to be perfoxmed on the lnoperab!e loop dufing

o AAPPUCABILI‘IY 1n MODBE 6 with foops not filed, this LCO réquires core heatremoval and
- . coolamiarwlauon by the RHR System

:-\- TE T e - .‘ ‘. ,r
B e @perahah mother MODES is covered by'
TS ol e X RTINS

- . -LCO 344, RES Loops - MODES 1 amz'*
e ~wes45.-ncsxoops»measa~ R

Bedred Tuty tﬁ%ﬁS’&S ?Reetd&ﬁlﬂéat Rec'novai (RHR} and Coo!ant
; . . Cirdulation =High Water Level' (MODE 6); and
LCO 3 9 6 *Residual Heat Removal (RHR) and Coolant
it . Oirculation < Léw Water l.evel" (MODE 6).
. _'lhe Appfmbility is mod‘rﬁed by a Note statmg that entry into MODE § with
: _ RCS loops not filled from MODE 5 with RCS Joops filled is not permitted
conEn Lo e 2 ik EC0:3.4:8 s not met. - This Natespeaﬁes an exception to-
DL ke 00F3.0:4and would prevent draining thé RCS, which would efiminate
R 'tﬁe possbility*of SG ﬁeat removal while the RHR function was degraded.

%

(continued)
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INSERT A

» BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJRE(001 must be isolated,



' BASES (continued)

RCS Loops - MODE §, Loops Not Filleg
. B348

"~ ACTIONS

S jfbnlyone ‘RHR:loop: ﬁGPBRABLEandmopelaum nedundancyfor
- RHRis Josk.;. Action must be‘inifiated tprestore a second oopto -
- 1.-OPERABLE status.. Thelimmediatd Cotnpletion Time reflects the

A1

Lo

- .importance: of maintaining the: -availabifity of two paths for heat removal.. -

“minimum SDM maintains acceplgble

‘Volume Control System
are not filled orwhen no §

P G

.1‘1

. It’norequ:redRHRloopsareOPERABLEorm opetahon exwptdumg i
~ conditions penmiittéd by Note 1, all dpérations involvirig in o
- coolfant, into the RCS, with boron concentration less than required to

of

meet the minimum SDM of LCO 3.1.1must be suspended and action -
must be initiated immediately to restore an RHR loop to OPERABLE
status and operation. Boron dilution requires forced circutation from at
least one RCP for proper mixing so that inadvertent criticality can be -
prevented. Suspending the introduction of codlant, into the RCS, with ‘
boron concentration less than required to meet the mmxmum SDM of LCO
3.1.1 s required to assure continued safe operatior :
without forced circulation, unmixed coolz
core, however coolant added with boge

. SURVEILLANCE
. REQUIREMENTS

SR 3.4.8.1

SR 3482

sb CN
| To& -016
This SR requires emiwuoneveryﬂhowsmatonelooplsmopemﬁon
Verification may include flow rate, temperature, or pump status

monitoring, which penswethatfomdﬂowispmvidingheatremwal .
The Frequency-of 12 hours is sufficient considering other indications and

alarms available to -operator in the control room to monitor RHR loop
performance.

Verification that @ second RHR puinp is OPERABLE ensures that an
additional pump can be placed in operation, if needed, to maintain.decay

(continued)
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INSERT A

» BTRS vessels configured with anion resin for dilution during normal operation must be
isolated, and the purge line associated with flushing CVCS letdown radiation monitor
SJREQ01 must be isolated,



BASES

Boron Concentration
B 3.9.1

BACKGROUND
{continued)

and assist in maintaining uniform boron concentrations in the RCS and
the refueling pool above the 1.CO fimits. Administrative controls will limit
the volume of unborated water that can be added to the refueling pool for
decontamination activities in order to prevent diluting the refueling pool
below the specified limits (Ref. 3).

APPLICABLE
SAFETY
ANALYSES

The boron concentration LCO limits are based on the core reactivity at I

the beginning of each fuel cycle (the end of refueling) and includes an
uncertainty allowance.

The required boron concentration and the plant refueling procedures that
verify the correct fuel loading plan (including full core mapping) ensure
that the kex of the core will remain < 0.95 during the ref efinge

Hence, at least a 5% Ak/k margin of safety is estab
Safety analyses assume a B-10 abundance 0f19.9 atom % (Ref. 4)
Administrative controls ensure that the reaciVity insertion from the reactor
coolant system and the refueling pogtfeflects this assumption.

During refueling, the water vol
vessel form a ssngle mass.

relatively the same in each
reactor vessel.

e in the refueling pool and the reactor
g a result, the soluble boron concentration is
#f these volumes having direct access to the

2 ed occurs in MODE 5 (Ref. 2).
in ODE 6 by isolating potentual

refuehng pool boron conce fHS.
This maxlmum allowable volume boron

2. The refueling pool is drained to approxiniately one foot above the
reactor cavity seal/shield ring. The refueling pool is then drained
via the reactor coolant drain tank pumps or other available means
(excluding the RHR system) until the level is below the seal/shield
ring. This directs potentially diluted water at the top of the pool
away from the reactor vessel and core.

(continued)
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3.9 REFUELING OPERATIONS

B 3.9.2 {inboreled WaleSource Isolation Valves

BASES
BACKGROUND Dunng MODE 6 opetatronS an(l/solauon valves mﬂ 1227
o\l Coolant Sys(em (RCS) must be c!osed to prevent unplanned boron

dilution of the reactor ooolant The lsolauon valves {8GVO4/8-and

N
15 @ C Discer 1h >
Administrative conlrols will limit the volume of unborated water that can

be added to the refueling pool for decontamination activilies i order to .

APPLICABLE The possibility of an inadverient boron dilufi
SAFETY during MODE 6 refueling operahons is

_unborated water to the filled i
/%a_tg,»nbemled-wale! sourcesy/ These valves have i
DIUTION irectly allow dilution of the RCS boron concentration in MODE 6. By
w sources, a safety analysis for an uncontrolled
ALL PhuTION boron dilution accident in accordance with the Standard Review Plan
(Ref. 2) is not required for MODE 6.

The RCS boron concentration satisfies Critenon 2 of
10 CFR 50.36(c)(2)()- ;" Bown concmhdw 2)

_ APPLICABILITY

In MODE 6, thisLCOis apphicable to preve
dilution event by ensuring isolation of afl so
the RCS.

For ali other MODES, the boron dilution aoudentwas analyzed andwas
found to be capable of being mitigated.

) CALLAWAY PLANT L 83921 Revision 0



INSERT 1

for unborated reactor makeup water (BGV0178 and BGV0601), BTRS vessels
configured with anion resin for dilution during normal operation (BGV0039, BGV0043,
BGV0051, and BGV0055), and the purge line used during flushing of CVCS letdown
radiation monitor SJRE001 (SJV0703)

INSERT- 1A

Chemistry controls may require some BTRS vessels to be configured with resin not
intended for boron dilution. Isolation of these vessels is not required for MODE 6 if
steps are taken:to-precondition the resin with borated water equal to or greater than the
reﬁlelmg concentration.

INSERT 2
unborated reactor makeup water (BGV0178 and BGV0601), BTRS vessels configured
with anion resin for dilution during normal operation (BGV0039, BGV0043, BGV0051,

and BGV0055), and the purge line used during flushing of CVCS letdown radiation
monitor STRE001 (SJV0703)

INSERT 2A

Chemistry controls may require some BTRS vessels to be configured with resin not
intended for boron dilution. Isolation of these vessels is not required for MODE 6 if
steps are taken to precondition the resin with borated water equal to or greater than the
refueling concentration.



TSB CN 02-016

INSERT 2B

The LCO is modified by a Note allowing dilution source path valves to be unisolated, as
required during refueling decontamination activities, under administrative controls.
During refueling activities, it may be necessary for a dilution source to be iinisolated.
Based on Reference 3, administrative controls are used to limit the volume of unborated
water which can be added to the refueling pool for decontamination activities in order to
prevent diluting the refueling pool boron concentration below TS limits. The
administrative controls are identified in the Applicable Safety Analysis Bases for LCO
3.9.1, "Boron Concentration."

The following valves are excluded from the LCO Note: BGV0178, BGV0601,
BGV0039, BGV0043, BGV0051, BGV0055 and SJV0703. The following valves are
included under the LCO Note: BLV0078, BLV0079 and BLV0055.
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BASES (continued)

ACTIONS The ACTIONS table has been modified by a Note that allows separafe
. Condition entry for each GinEeratedwaled source isolation valve.

S R SV

Al

Conlinuation of CORE ALTERATIONS is contingent upon maintaining
unit in compliance with this LCO. With any valve used to isolate
unbamiadwaladsources not secured in the closed position, all operafio
involving CORE ALTERATIONS must be suspended immediately. The :
Completion Time of "immediately” for performance of Required Action A S
shall not preclude completion of movement of a component to a safe
position.

e RATRB i e i e

AT et el e

Condition A has been modified by a Note to ire that Required
Action A.3 be completed whenever Concﬁt@entered. A

0¥ A2

Pfeventsng inadvertent dilution of the reactor coolant boron oonoen ration :
is dependent on maintaining the Gabamiedayatorisolation valves
BoVoi78end B GO P secured dosed. Securing the valves e -
closed position, under administrative controls, ensures that the valves are(

not inadvertently opened. The Completion Time of “immediately” requires”.

an operator to initiate actions to close an open valve and secure the

isolation valve in the closed position immediately. Once actions are

initiated, they must be continued until the valves are secured in the closed .
position.

A3

Due to the potential of having diluted the boron concentration of the
reactor coolant, SR 3.9.1.1 (verification of boron concentratic ust be
performed whenever Condition A is entered to demonstrate that the
required boron concentration exists. The Completion Time of 4 hours Is
sufficient to obtain and analyze a reactor coolant sample for boron
concentration.

{continued)
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BASES (continued)
SURVEILLANCE SR 3.9.2.1

REQUIREMENTS ‘@

Qe m’{’} ¥ andBevYe6ad are to bes

Insery 3A possible dilution paths.»The likelihood of a sinificant reduction in the
: boron concentration during MODE 6 operatjons is remote due to the large

mass of borated water in the refueling poolfand the fact that agm
souroes are isolated, precluding a dilution. The boron

concentration is checked every 72 hours during MODE 6 under

SR 3.9.1.1. This Surveillance demonstrates that the valves are closed

% O“ through a system walkdown. The 31 day Frequency is based on

"S \(p . . < . . .

02” 0 engineering judgment and is considered reasonable in view of other,
administrative controls that will ensure that the valve opening is

unlikely possibility.

1. FSAR, Section 15.4.6.

REFBRENCES
NUREG-0800, Section 15.4.6.

3. Amendment 97 to Facility Operating License No. NPF-30,
Callaway Unit 1, dated March 31, 1995.
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INSERT 3

Isolation valves for unborated reactor makeup water (BGV0178 and BGV0601), BTRS
vessels configured with anion resin for dilution during normal operation (BGV0039, .
BGV0043, BGV0051, and BGV0055), and the purge line used during flushing of CVCS

letdown radiation monitor SJRE001 (SJV0703)

INSERT 3A

Chemistry controls may require some BTRS vessels to be configured with resin not
intended for boron dilution. Isolation of these vessels is not required for MODE 6 if
steps are taken to precondition the resin with borated water equal to or greater than the
refueling concentration.



