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NUCLEAR ENERGY INSTITUTE

Anthony R. Pietrangelo
SENIOR DIRECTOR, RISK REGULATION

April 28, 2003

Dr. William D. Beckner, Program Director
Operating Reactor Improvements Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Dr. Beckner:

Enclosed 1s TSTF-359, Revision 9, “Increase Flexibility in Mode Restraints.” This
TSTF incorporates the NRC’s responses to comments 8 and 20 in the April 4, 2003,
Federal Register Notice of Availability, and clarifies some minor differences
between the model safety evaluation and TSTF-359, Revision 8. We have discussed
the contents of this revision with NRC staff.

We encourage NRC to post Revision 9 on their web site and use this revision as
their basis for review of license amendments to adopt the mode restraints initiative.
This will provide for consistency of licensee submittals, and simplify NRC’s review
process.

Please contact me at (202) 739-8081 or Biff Bradley at (202) 739-8138 if you have
any questions.

Sincerely,

Anthony R. Pietrangelo

<

Enclosure: TSTF-359, Revision 9

¢: Patricia Coates
Stewart L. Magruder, NRR/DRPM
Technical Specification Task Force
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TSTF-359, Rev. 9

Industry/TSTF Standard Technical Specification Change Traveler

Increase Flexibility in MODE Restraints

NUREGs Affected: 1430 1431 1432 1433 |

Classification 1) Technical Change Recommended for CLIIP?:

Priority 1)High

Simple or Complex Change: ~ Complex Correction or Improvement:  Improvement

Industry Contact: Hoffman, Donald (301) 984-4400 donaldh@excelservices.com

See attached.

Revision History

OG Revision 0 Revision Status: Closed

Revision Proposed by: RITSTF

Revision Description:
Original Issue

Owners Group Review Information
Date Originated by OG:  30-Aug-99

Owners Group Comments
(No Comments)

Owners Group Resolution: ~ Superceeded Date:

OG Revision 1 Revision Status: Closed

Revision Proposed by: RITSTF

Revision Description:

Revision 1 was created to incorporate the comments of the RITSTF. The major changes include the deletion of
the Tables from the Traveler and the determination that the proposed change is not an exception to SR 3.0.1,

but rather a failure to meet SR 3.0.1.

Owners Group Review Information
Date Originated by OG:  06-Oct-99

Owners Group Comments
(No Comments)

Owners Group Resolution: ~ Superceeded Date:

OG Revision 2 Revision Status: Closed

Revision Proposed by: TSTF
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OG Revision 2 Revision Status: Closed

Revision Description:

Revision 2 was created to incorporate the comments of the TSTF and the industry. The major changes include
1) changes to the Bases to make the terminology consistent with the LCO and SR requirements, and 2) other
editorial changes.

Owners Group Review Information
Date Originated by OG:  24-Nov-99

Owners Group Comments
(No Comments)

Owners Group Resolution: ~ Superceeded Date:

TSTF Review Information

TSTF Received Date:  25-Oct-99 Date Distributed for Review
OG Review Completed: [[] BWOG [] WOG [] CEOG [] BWROG

TSTF Comments:
(No Comments)
TSTF Resolution: Date:
OG Revision 3 Revision Status: Closed

Revision Proposed by: TSTF

Revision Description:

Revision 3 was created to incorporate further comments of the TSTF and the Industry. The major changes
include (1) deletion of SR 3.0.4 and Bases SR 3.0.4 insert regarding failure of SR 3.0.1 due to the inconsistency
of interpretation of meaning of the insert and the determination that the interrelationships need no further
explanation, and (2) minor wording changes for clarity.

TSTF Review Information
TSTF Received Date:  08-Nov-99 Date Distributed for Review  08-Nov-99
OG Review Completed: BWOG ] WOG p] CEOG BWROG

TSTF Comments:
(No Comments)

TSTF Resolution:  Approved Date: 09-Nov-99

NRC Review Information
NRC Received Date: 17-Nov-99

Final Resolution: Superceded by Revision Final Resolution Date: 14-Feb-00
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TSTF Revision 1 Revision Status: Closed

Revision Proposed by: TSTF

Revision Description:
The Description and Justification are completely replaced to address the NRC's request for sufficient
information to support creation of an SER for this change.

TSTF Review Information
TSTF Received Date: 15-Feb-00 Date Distributed for Review  15-Feb-00
OG Review Completed: [] BWOG [] WOG [] CEOG [] BWROG

TSTF Comments:
(No Comments)

TSTF Resolution: ~ Superceeded Date: 26-Jun-00

TSTF Revision 2 Revision Status: Closed

Revision Proposed by: TSTF

Revision Description:
Revised Description, Justification, and Inserts to address Industry comments.

TSTF Review Information

TSTF Received Date:  26-Jun-00 Date Distributed for Review  26-Jun-00
OG Review Completed: BWOG ] WOG ] CEOG BWROG

TSTF Comments:
(No Comments)

TSTF Resolution: ~ Superceeded Date: 16-Aug-00

TSTF Revision 3 Revision Status: Closed

Revision Proposed by: RITSTF

Revision Description:
The following changes were made:

Proposed Change:
1. First paragraph, following "(b) After performance of a risk evaluation", Added: after performance of a risk
evaluation, consideration of the results, and establishment of risk management actions if appropriate.

2. Third paragraph, replaced second sentence with following: The risk evaluation may use quantitative,
qualitative, or blended approaches, and should be consistent with the approach of Regulatory Guide 1.182,
"Assessing and Managing Risk Before Maintenance Activities at Nuclear Power Plants". The results of the risk
evaluation shall be considered in determining the acceptability of the mode change, and any corresponding risk
management actions.

3. Deleted last sentence of third paragraph.

4. Fourth paragraph: Deleted sentence beginning "Acceptable risk", and next sentence (1.174 reference).
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TSTF Revision 3 Revision Status: Closed

Replaced with "Regulatory guide 1.182 addresses general guidance for conduct of the risk evaluation,
quantitative and qualitative guidelines for establishing risk management actions, and example risk management
actions. These include actions to plan and conduct other activities in a manner that controls overall risk,
increased risk awareness by shift and management personnel, actions to reduce the duration of the condition,
actions to minimize the magnitude of risk increases (establishment of backup success paths or compensatory
measures), and determination that the proposed mode change is unacceptable."

5. Last sentence of paragraph is clarified to state that actions may include changing modes. "determine safest
course of action" is replaced with "determine the risk impact, and the need for risk management actions as
appropriate."

Justification:

1. Second paragraph, first sentence. The phrase "minimizing risk" is replaced with "maintaining acceptable
plant risk."

2. Paragraph beginning "In addition." The reference to the CEOG end state report is eliminated and the
following is substituted, "the additional mitigation capability provided by steam driven systems at higher
modes." The statement that a risk evaluation would only be required if the risk is increased is circular logic and
is deleted.

Effect on Risk-Informed Analysis:

1. Replaced the first paragraph with the following: "A quantitative, qualitative, or blended risk evaluation
should be performed to assess the risk impact of the mode change, based on the specific plant configuration at
that time. The following table, developed for CE plants, shows the results of a qualitative risk analysis taking
into account the impact on initiating event frequency and mitigation capability as a function of plant mode.
From such an evaluation, systems/components can be identified whose unavailability results in an equal or
greater risk impact in Modes 2-4 than in Mode 1. For these systems/components, it would be generally
acceptable to utilize the 3.0.4 exemption. However, the applicability of the table should be reviewed with
respect to the actual plant configuration at that time. Entry into more than one 3.0.4 exemption at the same
time, or for plant systems/components identified in the table as potentially higher risk for mode 1 operation,
would require a more rigorous analysis, and consideration of risk management actions as discussed in
Regulatory Guide 1.182."

2. Deleted the second paragraph.
3. Deleted paragraph beginning, "Based upon a general review of the San Onofre PRA."
TS changes: - Inserts 1, 2, 3, and 4

1. Revised Inserts to reflect changes described in "Proposed Changes," above.

TSTF Review Information
TSTF Received Date: ~ 16-Aug-00 Date Distributed for Review  16-Aug-00
OG Review Completed: [[] BWOG [] WOG [] CEOG [] BWROG

TSTF Comments:
(No Comments)
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TSTF Revision 3 Revision Status: Closed
TSTF Resolution: Date:
TSTF Revision 4 Revision Status: Closed

Revision Proposed by: TSTF

Revision Description:

Revised the justification to apply to all NUREGs, not just the CEOG NUREG. Revised the LCO 3.0.4 and SR
3.0.4 changes to require determination of the acceptability of MODE change, expanded MODE descriptions to
address both PWRs and BWRs, eliminated reference to the San Onofre evaluation and substituted Owners
Groups evaluations,

TSTF Review Information
TSTF Received Date: ~ 20-Aug-00 Date Distributed for Review
OG Review Completed: [] BWOG [] WOG [] CEOG [] BWROG

TSTF Comments:
(No Comments)

TSTF Resolution: ~ Superceeded Date: 22-Jan-01

TSTF Revision 5 Revision Status: Closed

Revision Proposed by: RITSTF

Revision Description:
1 - Indicated that the attached reports (Attachments 1 - 4) are generic and that the individual plants may
perform plant specific evaluations along with the TSTF.

2 - Included a statement in the Bases: "The following is a list of those systems that have been generically
determined to be risk significant systems and do not typically have the LCO 3.0.4 flexibility allowed."

System MODE or other Specified Condition in the Applicability
Diesel Generators 1,2,3,4,5,6
(Owners Groups Specific Information Will Be Provided In Each NUREG Bases)

3. Added a sentence in the TSTF that clearly states that the Bases will be plant specific.

4. Included a statement that the LCO 3.0.4 exception typically only applies to systems and components and that
values and parameters are not addressed by LCO 3.0.4.

5. Made statement in the Bases that the list of parameter / value exclusions can be found in other "licensee
controlled documents."

6. Provided a statement in the Bases that TSTF-359 acknowledges the previous flexibility some plants may
have had for LCO 3.0.4 exceptions and application and that each plant may use plant-specific justification to
retain those previous flexibilities.

TSTF Review Information

TSTF Received Date:  22-Jan-01 Date Distributed for Review  02-Mar-01
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TSTF Revision 5 Revision Status: Closed

OG Review Completed: BWOG ] WOG ] CEOG BWROG

TSTF Comments:
(No Comments)

TSTF Resolution:  Approved Date: 02-Mar-01

NRC Review Information
NRC Received Date: 02-Mar-01

NRC Comments:

The NRC provided questions in a meeting between the NRC and the RITSTF on 7/30/01 and in a Request
for Additional Information dated 8/14/01.

Final Resolution: Superceded by Revision

TSTF Revision 6 Revision Status: Closed

Revision Proposed by: RITSTF

Revision Description:
TSTF-359, Revision 6 - Draft for Industry Review and NRC Comment

This revision was developed for Industry and NRC review and comment. This is not the formal TSTF-359,
Revision 6.

This revision made many changes that were proposed in large part by comments from the Industry and
comments from the NRC, both at the 7/30/01 NRC / RITSTF meeting and in the NRC Request for Additional
Information dated 8/14/01. The changes address:

1) Consistency of terminology

2) NRC comments and questions

3) Additional clarification and justification

4) Standardization of OG Tables, and

5) Bases revisions to support plant-specific adoption.

TSTF-359, Revision 6 - Final

This revision incorporates the eight NRC comments dated 12/17/01 on the TSTF-359, Revision 6 - Draft for
NRC Comment as they were discussed and resolved by the RITSTF and the NRC on 12/19/01. This changed
the justification with clarifications or additional information and did not affect the TS or Bases.

This revision provides an LCO 3.0.4.c allowance to address the issue of retaining current NUREG and plant-
specific value and parameter LCO 3.0.4 exceptions. This revision also clarifies that the LCO 3.0.4 allowance
may not be applied to systems and components on the individual Owners Groups tables without prior NRC
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TSTF Revision 6 Revision Status: Closed

review and approval.

TSTF Review Information
TSTF Received Date:  29-Sep-01 Date Distributed for Review  30-Jan-02
OG Review Completed: BWOG ] WOG f] CEOG BWROG

TSTF Comments:
(No Comments)

TSTF Resolution: ~ Approved Date: 01-Mar-02

NRC Review Information
NRC Received Date: 22-Feb-02

NRC Comments:
In a letter dated 4/26/2002, the NRC requested changes to TSTF-359. TSTF considering.

Final Resolution: NRC Requests Changes: TSTF Will Revise

TSTF Revision 7 Revision Status: Closed

Revision Proposed by: TSTF

Revision Description:
In a letter dated April 26, 2002, the NRC requested changes to TSTF-359, Rev. 6. TSTF-359, Rev. 7 addresses
the request by making the following changes:

The list of systems in the Bases to which LCO 3.0.4.b cannot be applied is deleted. Notes are added to the
applicable specifications which prohibit the use of LCO 3.0.4.b for the conditions described in the table.

The list of systems in the Bases to which LCO 3.0.4 does not apply is deleted. Notes are added to the applicable
specifications which state that LCO 3.0.4.c is applicable. LCO 3.0.4.c is modified to reflect this change.

A change was made to SR 3.0.4 to allow reliance on an SR 3.0.3 risk assessment when changing MODES.
The NUREG markups have been replaced with markups on Revision 2.1 pages.
Based on a review of the draft Revision 7, the NRC requested three additional changes:

1) References to a risk "evaluation" are changed to a risk "assessment." The term "assess" is used instead of
"evaluate" to be consistent with 10 CFR 50.65(a)(4).

2) LCO 3.0.4.c is revised from "When an allowance is stated in individual specifications" to "When an
allowance is stated in the individual value or parameter Specification.”

3) LCO 3.0.4.b is revised from "After performance of a risk evaluation for inoperable system and components. .
. " to "After performance of a risk assessment addressing inoperable system and components. . . "'

TSTF Review Information

TSTF Received Date: 17-Jun-02 Date Distributed for Review  21-Jun-02
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TSTF Revision 7 Revision Status: Closed

OG Review Completed: BWOG ] WOG ] CEOG BWROG

TSTF Comments:
Draft 7 originally approved by TSTF on 6/21/2002.

Final draft 7 approved on 7/10/2002.
TSTF Resolution: ~ Approved Date: 10-Jul-02

NRC Review Information
NRC Received Date: 10-Jul-02

NRC Comments:
Based on comments made during the FRN, the NRC requested changes.

Final Resolution: Superceded by Revision Final Resolution Date: 02-Aug-02

TSTF Revision 8 Revision Status: Closed

Revision Proposed by: TSTF

Revision Description:
The following changes have been made to TSTF-359, Rev. 7:

1. Two editorial corrections are made to the Inserts.

a. Insert 6 (which is now incorporated in Insert 2, see Item 8 below) is revised to eliminate the word "that" from
the sentence, "SR 3.0.4 does not restrict changing MODES or other specified conditions of the Applicability
when a Surveillance that has not been performed within the specified Frequency, provided the requirement to
declare the LCO not met has been delayed in accordance with SR 3.0.3."

b. Insert 8 is revised to delete the sentence, "This exception is acceptable due to the significant conservatism
incorporated into the specific activity limit, the low probability of an event which is limiting due to exceeding
this limit, and the ability to restore transient specific activity excursions while the unit remains at, or proceeds
to, power operation." This sentence duplicates a sentence left in the Technical Specification markup and,
therefore, is not needed in Insert 8.

2. The changes made to BWR/4 LCO 3.4.9, RHR Shutdown Cooling System - Cold Shutdown, and BWR/6

LCO 3.4.10, RHR Shutdown Cooling System - Cold Shutdown, are eliminated. These changes were

erroneously included in Revision 7 and are not supported by the generic risk assessments performed to support
TSTF-359. This also eliminates BWR/4 Inserts 1 and 1B and BWR/6 Inserts 1 and 1B. The remaining inserts
are renumbered and the markup revised. The changes are eliminated from the list of affected Technical
Specifications.

3. A list of Technical Specification systems to which LCO 3.0.4.b may not be applied is added to the

justification. This list was based on discussions between the Owners Groups and the NRC to resolve differences
between the analyses performed to support TSTF-359. This list of systems was contained in the Bases for LCO
3.0.4 in TSTF-359, Revision 6 and is consistent with the changes made to the ITS in TSTF-359, Revision 7,

except as Noted in Item 2, above. The justification is expanded to describe the differences between the list of
systems and the Owners Group reports in the Attachments.

4. The LCO 3.0.4.b Notes are revised to clarify their application. Several of the BWR/4 and BWR/6 Notes
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TSTF Revision 8 Revision Status: Closed

stated that LCO 3.0.4.b is not applicable when entering MODE 2 from MODE 3. BWRs are capable of moving
from MODE 4 to MODE 2 without passing through MODE 3, so the Note was confusing and not consistent
with supporting analyses which considered entering MODE 2 from any lower (e.g., larger number) MODE.
After review, it was determined that the qualification "when entering MODE [X] from MODE [X-1]" was not
needed in any case. LCO 3.0.4 does not apply during a shutdown, so LCO 3.0.4.b would only be desired to be
applied when entering a MODE from a lower MODE. The qualification was left in the Bases to provide
information, or added if it didn’t exist, but it is not needed for the Notes. Also, the LCO 3.0.4.b Not Applicable
Notes on the PWR ECCS - Shutdown specifications stated, "when entering MODE 4." The BWOG and WOG
ECCS - Shutdown specifications are only applicable in MODE 4, so no reference to MODES is necessary.

5. During the review, it was Noted that the BWOG Owners Group report stated that LCO 3.0.4.b could not be
applied to Decay Heat Removal (DHR) when entering MODE 4 because of the need to able to inject coolant into
the RCS. In the B&W design, the DHR system performs two functions, RCS decay heat removal and ECCS low
pressure injection. The LCO 3.0.4.b Not Applicable Note had been added to LCO 3.4.6, RCS - MODE 4. It

was determined that the Note is more appropriately placed on LCO 3.5.3, ECCS - Shutdown. This is consistent
with the Owners Group report and with the changes made to the other PWR specifications.

6. Previous revisions of TSTF-359 revised SR 3.0.4 to included the statements:
When an LCO is not met due to Surveillances not having been met, entry into a MODE or other specified
condition in the Applicability shall only be made:

a. When the associated ACTIONS to be entered permit continued operation in the MODE or other specified
condition in the Applicability for an unlimited period of time;

b. After performance of a risk assessment addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering the MODE or other specified condition in the
Applicability, and establishment of risk management actions, if appropriate. Individual Specifications may
prohibit the use of this provision; or

c. When an allowance is stated in the individual value, parameter, or other Specification.

Items a, b, and ¢ are also stated in LCO 3.0.4, and extensive discussion of the application of these three items is
included in the Bases of LCO 3.0.4, but no such discussion existed in the Bases for SR 3.0.4. On further
review, it was determined that a more accurate way to state SR 3.0.4 would be:

When an LCO is not met due to Surveillances not having been met, entry into a MODE or other specified
condition in the Applicability shall only be made in accordance with LCO 3.0.4.

This statement is more accurate because when an LCO is not met, LCO 3.0.4 controls the MODE transition.
This change also eliminates repeating the Bases discussion and avoids the confusion of having SR 3.0.4 and
LCO 3.0.4 both apply when an LCO is not met due to Surveillances not being met.

7. Based on comments made during the Federal Register Notice for Comment of TSTF-359, Rev. 7, the NRC
requested that the statement in LCO 3.0.4 and SR 3.0.4 that restricts the application to PWR MODES 1, 2, 3, 4
and BWR MODES 1, 2, 3 be deleted. This results in the following changes:

a. LCO 3.0.4 is revised to delete the NUREG-1430, 1431, and 1432 sentence, "LCO 3.0.4 is only applicable for
entry into a MODE or other specified condition in the Applicability in MODES 1, 2, 3, and 4," and the NUREG-
1433 and 1434 sentence, "LCO 3.0.4 is only applicable for entry into a MODE or other specified condition in
the Applicability in MODES 1, 2, and 3."

b. SR 3.0.4 is revised to delete the NUREG-1430, 1431, and 1432 sentence, "SR 3.0.4 is only applicable for
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TSTF Revision 8 Revision Status: Closed

entry into a MODE or other specified condition in the Applicability in MODES 1, 2, 3, and 4," and the NUREG-
1433 and 1434 sentence, "SR 3.0.4 is only applicable for entry into a MODE or other specified condition in the
Applicability in MODES 1, 2, and 3."

c. The LCO 3.0.4 Reviewer’s Note which discusses the conditions for adopting the restricted LCO 3.0.4
applicability is deleted.

d. The SR 3.0.4 Reviewer’s Note which discusses the conditions for adopting the restricted LCO 3.0.4
applicability is deleted.

e. The Bases of LCO 3.0.4 are revised to eliminate discussion of the restricted applicability and to eliminate
discussion of plant-specific Notes which may be needed as a result of the review required by the Reviewer’s
Note.

f. The Bases of SR 3.0.4 are revised to eliminate discussion of the restricted applicability.

g. The Proposed Change section of the Justification is revised to discuss the disposition of plant-specific Notes
that may have been added to plant Technical Specifications as a result of the review required by the Reviewer’s
Note.

h. The Bases of LCO 3.0.4 are expanded to describe the evaluations needed to justify the use of LCO 3.0.4.b in
the cold shutdown and refueling MODES. The justification explains the relationship between 10 CFR
50.65(a)(4), NUMARC 91-03, and NUMARC 91-06 (shutdown risk).

i. Several of the Notes stating the LCO 3.0.4.b is not applicable are expanded to specify the MODE transitions
for which LCO 3.0.4.b may not be used. This change is necessary because of the expansion of the applicability
of LCO 3.0.4. The Bases for the Notes already state the MODES to which the Notes apply.

j- With the expansion of the applicability of LCO 3.0.4 and SR 3.0.4, the phrase, "that are part of a shutdown of
the unit" requires additional explanation to clarify whether entering the Refueling MODE or changes in the
specified conditions in the Applicability are part of a shutdown. The PWR LCO 3.0.4 and SR 3.0.4 Bases are
revised to state, "In this context, a unit shutdown is defined as a change in MODE or other specified condition
in the Applicability when transitioning from MODE 1 to MODE 2, MODE 2 to MODE 3, MODE 3 to MODE

4, and MODE 4 to MODE 5." The BWR LCO 3.0.4 and SR 3.0.4 Bases are revised to state, "In this context, a
unit shutdown is defined as a change in MODE or other specified condition in the Applicability when
transitioning from MODE 1 to MODE 2, MODE 2 to MODE 3, and MODE 3 to MODE 4."

k. The Owners Group reports included as attachments were developed assuming that LCO 3.0.4 and SR 3.0.4
were only applicable in MODES 1 - 4 for PWRs and 1-3 for BWRs. The Justification is expanded to address
the expansion in the applicability of LCO 3.0.4 and SR 3.0.4. Additional information has been added to the
justification to address the differences between the LCO 3.0.4 and SR 3.0.4 applicability and the analyses
performed in the Owners Groups reports.

8. The CTS markup and inserts are combined to clarify the presentation. Insert 1 now replaces all of LCO
3.0.4, Insert 2 replaces all of SR 3.0.4, Insert 3 replaces all of the LCO 3.0.4 Bases, and Insert 4 replaces all of
the SR 3.0.4 Bases. Differences from Revision 2.1 of the ISTS NUREGs are shown using red-line/strikeout. As
aresult, Inserts 5 and 6 are eliminated.

9. The Bases discussion was revised to make the discussion easier to follow. The description of the LCO 3.0.4.b
analysis was reorganized to place similar information together, and duplicative information was removed.

10. TSTF-359, Rev. 7, included the following addition to the LCO 3.0.4 Bases, "Upon entry into a MODE or
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TSTF Revision 8 Revision Status: Closed

other specified condition in the Applicability with the LCO not met, LCO 3.0.1 and LCO 3.0.2 require entry

into the applicable Conditions and Required Actions for no more than the duration of the applicable ACTIONS
Completion Time or until the LCO is met." These statements were added at the NRC’s request. However, they
are not accurate. When a Condition is entered, that Condition is not exited when the Completion Time expires.
The wording is in conflict with TS Section 1.3, Completion Times. The DESCRIPTION, 1st paragraph, last
sentence, states: "An ACTIONS Condition remains in effect and the Required Actions apply until the
Condition no longer exists or the unit is not within the LCO Applicability."

There is no accurate and unambiguous way to state this desired reinforcement of the applicability of LCO 3.0.1
and LCO 3.0.2 without repeating all of LCO 3.0.1 and LCO 3.0.2 in the LCO 3.0.4 Bases, or to state, "Upon
entry into a MODE or other specified condition in the Applicability with the LCO not met, the provisions of
LCO 3.0.1 and LCO 3.0.2 shall be followed." This addition is unnecessary and confusing. LCO 3.0.1 and LCO
3.0.2 always apply. As there is no benefit to adding the statement and correcting it to be accurate will be
verbose, duplicative, and confusing, it is deleted.

TSTF Review Information
TSTF Received Date: 11-Nov-02 Date Distributed for Review  20-Nov-02
OG Review Completed: BWOG ] WOG p] CEOG BWROG

TSTF Comments:
(No Comments)

TSTF Resolution:  Approved Date: 01-Dec-02

NRC Review Information
NRC Received Date: 02-Dec-02

Final Resolution: Superceded by Revision Final Resolution Date: 04-Apr-03

TSTF Revision 9 Revision Status: Active Next Action:

Revision Proposed by: NRC

Revision Description:
On April 4, 2003, the NRC published the Notice of Availability for TSTF-359, encouraging licensees to adopt
the change under the Consolidated Line Item Improvement Process.

The NRC made two modifications to TSTF-359, Revision 8§, in response to comments, as well as one other
editorial change. These three changes have been incorporated into TSTF-359, Rev. 9.

Change #1: In response to Comment #8, the following is added to the Bases of LCO 3.0.4 as the next to last
paragraph of the LCO 3.0.4 Bases:

Upon entry into a MODE or other specified condition in the Applicability with the LCO not met, LCO 3.0.1
and LCO 3.0.2 require entry into the applicable Conditions and Required Actions until the Condition is

resolved, until the LCO is met, or until the unit is not within the Applicability of the Technical Specification.

This wording is slightly different from that published in response to Comment #8. The phrase "for no more
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TSTF Revision 9 Revision Status: Active Next Action:

than the duration of the applicable ACTIONS Completion Time" is replaced with "until the Condition is
resolved," in order to correct a potential conflict with Example 1.3-2. Minor gramatical changes are made
which do not affect the intent. This was discussed with the NRC and they agreed that it does not change the
intent of the inserted paragraph .

Change #2: In response to Comment #20, a sentence is added after the first sentence of paragraph #4 of the
LCO 3.0.4 Bases, which begins, "The risk assessment may use quantitative, qualitative, or blended approaches
..."and ends , "assessed and managed." The inserted sentence states:

The risk assessment, for the purposes of LCO 3.0.4 (b), must take into account all inoperable Technical
Specification equipment regardless of whether the equipment is included in the normal 10 CFR 50.65(a)(4) risk
assessment scope.

This sentence was edited from the version in the FRN in order to be consistent with the Bases. "TS" is changed
to "Technical Specifications" and reference to "licensee" is removed as it is not appropropriate for plant-specific
Bases. However, the intent is not changed.

Change #3: On page 6 of the model Safety Evaluation (SE), there is a quote of the revised LCO 3.0.4. This
quote has some differences from the Insert for LCO 3.0.4 in TSTF-359, Revision 8. Based on discussions with
the NRC, LCO 3.0.4 in Revision 9 is consistent with the TSTF-359, Revision 8. This includes retaining the
word "other" in LCO 3.0.4.c as was presented in the Revision 8. However, there is one difference to which the
NRC and the TSTF agreed:

LCO 3.0.4.b in the insert ends, "...actions, if appropriate. Individual Specifications may prohibit the use of this
provision; or". This is revised to "... action, if appropriate; exceptions to this Specification are stated in the
individual Specifications, or" This wording is consistent with similar wording in LCO 3.0.3 and SR 3.0.2.

This also necessitated a change to the "Proposed Change" section of the justification to show the revised
wording.

Other Issues:

The model SE for TSTF-359 included the list of "higher risk" equipment from the Owners Group assessments
included in the Traveler. As discussed in the justification and the model SE, not all of the listed systems had
LCO 3.0.4.b prohibition notes applied and not all systems had prohibition notes applied in all of the listed
Modes. The NRC confirmed that the list in the model SE was taken from the assessments because the
assessments form the technical justification for the Traveler, but it was not the intent of the NRC to require any
deviation from the markups in TSTF-359.

At the top of page 20 of the model SE there is a quote from the LCO 3.0.4 Bases. The quote is taken from
Revision 7 of TSTF-359 and in Revision 8 and 9, the information is retained but not presented exactly as in the
quote. The NRC agreed that this difference is not significant and licensee's are not expected to revise the LCO
3.0.4 Bases to be consistent with the model SE.

TSTF Review Information
TSTF Received Date: ~ 22-Apr-03 Date Distributed for Review  22-Apr-03
OG Review Completed: BWOG V] WOG ] CEOG BWROG

TSTF Comments:
(No Comments)
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TSTF Resolution:  Approved Date: 25-Apr-03

NRC Review Information
NRC Received Date: 28-Apr-03

Affected Technical Specifications

LCO 3.0.4

LCO Applicability

LCO 3.0.4 Bases

LCO Applicability

SR 3.0.4

SR Applicability

SR 3.0.4 Bases

SR Applicability

Action 3.8.1

AC Sources - Operating

Action 3.8.1 Bases

AC Sources - Operating

Action 3.5.3

ECCS - Shutdown

NUREG(s)- 1430 1431 1432 Only

Action 3.5.3 Bases

ECCS - Shutdown

NUREG(s)- 1430 1431 1432 Only

Action 3.3.17

PAM Instrumentation

NUREG(s)- 1430 Only

Action 3.3.17 Bases

PAM Instrumentation

NUREG(s)- 1430 Only

Action 3.3.18

Remote Shutdown Sysem

NUREG(s)- 1430 Only

Action 3.3.18 Bases

Remote Shutdown Sysem

NUREG(s)- 1430 Only

Action 3.4.15.A

RCS Leakage Detection Instrumentation

NUREG(s)- 1430 Only

Action 3.4.15.A Bases

RCS Leakage Detection Instrumentation

NUREG(s)- 1430 Only

Action 3.4.15.B

RCS Leakage Detection Instrumentation

NUREG(s)- 1430 Only

Action 3.4.15.B Bases

RCS Leakage Detection Instrumentation

NUREG(s)- 1430 Only

Action 3.4.16

RCS Specific Activity

NUREG(s)- 1430 Only

Action 3.4.16 Bases

RCS Specific Activity

NUREG(s)- 1430 Only

Action 3.7.4.A

AVVs

NUREG(s)- 1430 Only

Action 3.7.4.A Bases

AVVs

NUREG(s)- 1430 Only
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Action 3.7.5 EFW System NUREG(s)- 1430 Only
Action 3.7.5 Bases EFW System NUREG(s)- 1430 Only
Action 3.4.12 LTOP System NUREG(s)- 1431 1432 Only
Action 3.4.12 Bases LTOP System NUREG(s)- 1431 1432 Only
Action 3.7.5 AFW System NUREG(s)- 1431 1432 Only
Action 3.7.5 Bases AFW System NUREG(s)- 1431 1432 Only
Action 3.3.3 PAM Instrumentation NUREG(s)- 1431 Only
Action 3.3.3 Bases PAM Instrumentation NUREG(s)- 1431 Only
Action 3.3.4 Remote Shutdown System NUREG(s)- 1431 Only
Action 3.3.4 Bases Remote Shutdown System NUREG(s)- 1431 Only
Action 3.4.11 Pressurizer PORVs NUREG(s)- 1431 Only
Action 3.4.11 Bases Pressurizer PORVs NUREG(s)- 1431 Only
Action 3.4.15.A RCS Leakage Detection Instrumentation NUREG(s)- 1431 Only
Action 3.4.15.A Bases RCS Leakage Detection Instrumentation NUREG(s)- 1431 Only
Action 3.4.15.B RCS Leakage Detection Instrumentation NUREG(s)- 1431 Only
Action 3.4.15.B Bases RCS Leakage Detection Instrumentation NUREG(s)- 1431 Only
Action 3.4.16 RCS Specific Activity NUREG(s)- 1431 Only
Action 3.4.16 Bases RCS Specific Activity NUREG(s)- 1431 Only
Action 3.6.8.A Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice NUREG(s)- 1431 Only
Condenser, and Dual)
Action 3.6.8.ABases  Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice NUREG(s)- 1431 Only
Condenser, and Dual)

Action 3.6.9.A HMS (Atmospheric, Ice Condenser, and Dual) NUREG(s)- 1431 Only
Action 3.6.9.A Bases  HMS (Atmospheric, Ice Condenser, and Dual) NUREG(s)- 1431 Only
Action 3.7.4.A ADVs NUREG(s)- 1431 Only
Action 3.7.4.ABases  ADVs NUREG(s)- 1431 Only
Action 3.3.1.B RPS Instrumentation - Operating (Analog) NUREG(s)- 1432 Only
Action 3.3.1.B

RPS Instrumentation - Operating (Digital)

NUREG(s)- 1432 Only
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Action 3.3.1.BBases  RPS Instrumentation - Operating (Analog) NUREG(s)- 1432 Only
Action 3.3.1.B Bases  RPS Instrumentation - Operating (Digital) NUREG(s)- 1432 Only
Action 3.3.1.D RPS Instrumentation - Operating (Digital) NUREG(s)- 1432 Only
Action 3.3.1.D Bases  RPS Instrumentation - Operating (Digital) NUREG(s)- 1432 Only
Action 3.3.1.E RPS Instrumentation - Operating (Analog) NUREG(s)- 1432 Only
Action 3.3.1.EBases  RPS Instrumentation - Operating (Analog) NUREG(s)- 1432 Only
Action 3.3.2.B RPS Instrumentation - Shutdown (Analog) NUREG(s)- 1432 Only
Action 3.3.2.B RPS Instrumentation - Shutdown (Digital) NUREG(s)- 1432 Only
Action 3.3.2.BBases  RPS Instrumentation - Shutdown (Analog) NUREG(s)- 1432 Only
Action 3.3.2.BBases  RPS Instrumentation - Shutdown (Digital) NUREG(s)- 1432 Only
Action 3.3.2.D RPS Instrumentation - Shutdown (Analog) NUREG(s)- 1432 Only
Action 3.3.2.D RPS Instrumentation - Shutdown (Digital) NUREG(s)- 1432 Only
Action 3.3.2.DBases  RPS Instrumentation - Shutdown (Analog) NUREG(s)- 1432 Only
Action 3.3.2.DBases  RPS Instrumentation - Shutdown (Digital) NUREG(s)- 1432 Only
Action 3.3.4.C ESFAS Instrumentation (Analog) NUREG(s)- 1432 Only
Action 3.3.4.C Bases ESFAS Instrumentation (Analog) NUREG(s)- 1432 Only
Action 3.3.4.E ESFAS Instrumentation (Analog) NUREG(s)- 1432 Only
Action 3.3.4.E Bases ESFAS Instrumentation (Analog) NUREG(s)- 1432 Only
Action 3.3.5.B ESFAS Instrumentation (Digital) NUREG(s)- 1432 Only
Action 3.3.5.B Bases = ESFAS Instrumentation (Digital) NUREG(s)- 1432 Only
Action 3.3.5.D ESFAS Instrumentation (Digital) NUREG(s)- 1432 Only
Action 3.3.5.D Bases  ESFAS Instrumentation (Digital) NUREG(s)- 1432 Only
Action 3.3.6.B DG - LOVS (Analog) NUREG(s)- 1432 Only
Action 3.3.6.B Bases DG - LOVS (Analog) NUREG(s)- 1432 Only
Action 3.3.7.B DG - LOVS (Digital) NUREG(s)- 1432 Only
Action 3.3.7.BBases DG - LOVS (Digital) NUREG(s)- 1432 Only
Action 3.3.11

PAM Instrumentation (Analog)

NUREG(s)- 1432 Only
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Action

3.3.11

PAM Instrumentation (Digital)

NUREG(s)- 1432 Only

Action

3.3.11 Bases

PAM Instrumentation (Analog)

NUREG(s)- 1432 Only

Action

3.3.11 Bases

PAM Instrumentation (Digital)

NUREG(s)- 1432 Only

Action

3.3.12

Remote Shutdown System (Analog)

NUREG(s)- 1432 Only

Action

3.3.12

Remote Shutdown System (Digital)

NUREG(s)- 1432 Only

Action

3.3.12 Bases

Remote Shutdown System (Analog)

NUREG(s)- 1432 Only

Action

3.3.12 Bases

Remote Shutdown System (Digital)

NUREG(s)- 1432 Only

Action

3.4.11

Pressurizer PORVs

NUREG(s)- 1432 Only

Action

3.4.11 Bases

Pressurizer PORVs

NUREG(s)- 1432 Only

Action

3.4.15.A

RCS Leakage Detection Instrumentation

NUREG(s)- 1432 Only

Action

3.4.15.A Bases

RCS Leakage Detection Instrumentation

NUREG(s)- 1432 Only

Action

3.4.15.B

RCS Leakage Detection Instrumentation

NUREG(s)- 1432 Only

Action

3.4.15.B Bases

RCS Leakage Detection Instrumentation

NUREG(s)- 1432 Only

Action 3.4.16 RCS Specific Activity NUREG(s)- 1432 Only
Action 3.4.16 Bases RCS Specific Activity NUREG(s)- 1432 Only
Action 3.6.8.A Hydrogen Rcombiners (Atmospheric and Dual) NUREG(s)- 1432 Only
Action 3.6.8.A Bases Hydrogen Rcombiners (Atmospheric and Dual) NUREG(s)- 1432 Only
Action 3.6.9.A HMS (Atmospheric and Dual) NUREG(s)- 1432 Only
Action 3.6.9.A Bases  HMS (Atmospheric and Dual) NUREG(s)- 1432 Only
Action 3.7.4.A ADVs NUREG(s)- 1432 Only
Action 3.7.4.A Bases ADVs NUREG(s)- 1432 Only
Action 3.5.1 ECCS - Operating NUREG(s)- 1433 1434 Only
Action 3.5.1 Bases ECCS - Operating NUREG(s)- 1433 1434 Only
Action 3.5.3 RCIC System NUREG(s)- 1433 1434 Only
Action 3.5.3 Bases RCIC System NUREG(s)- 1433 1434 Only
Action 3.3.3.1 PAM Instrumentation NUREG(s)- 1433 Only
Action 3.3.3.1 Bases PAM Instrumentation

NUREG(s)- 1433 Only
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Action 3.3.3.2 Remote Shutdown System NUREG(s)- 1433 Only
Action 3.3.3.2 Bases Remote Shutdown System NUREG(s)- 1433 Only
Action 3.3.6.3.A LLS Instrumentation NUREG(s)- 1433 Only
Action 3.3.6.3.A Bases LLS Instrumentation

NUREG(s)- 1433 Only

Action 3.4.6.A RCS Leakage Detection Instrumentation NUREG(s)- 1433 Only
Action 3.4.6.A Bases  RCS Leakage Detection Instrumentation NUREG(s)- 1433 Only
Action 3.4.6.B RCS Leakage Detection Instrumentation NUREG(s)- 1433 Only
Action 3.4.6.BBases  RCS Leakage Detection Instrumentation NUREG(s)- 1433 Only
Action 3.4.6.D RCS Leakage Detection Instrumentation NUREG(s)- 1433 Only
Action 3.4.6.D Bases  RCS Leakage Detection Instrumentation NUREG(s)- 1433 Only
Action 3.4.7 RCS Specific Activity NUREG(s)- 1433 Only
Action 3.4.7 Bases RCS Specific Activity NUREG(s)- 1433 Only
Action 3.4.8 RHR and Shutdown Cooling System - Hot Shutdown NUREG(s)- 1433 Only
Action 3.4.8 Bases RHR and Shutdown Cooling System - Hot Shutdown NUREG(s)- 1433 Only
Action 3.6.3.1.A Primary Containment Hydrogen Recombiners NUREG(s)- 1433 Only
Action 3.6.3.1.A Bases Primary Containment Hydrogen Recombiners NUREG(s)- 1433 Only
Action 3.6.3.2.A Drywell Cooling System Fans NUREG(s)- 1433 Only
Action 3.6.3.2.A Bases

Drywell Cooling System Fans

NUREG(s)- 1433 Only

Action 3.6.3.4.A CAD System NUREG(s)- 1433 Only
Action 3.6.3.4.ABases CAD System NUREG(s)- 1433 Only
Action 3.7.3.A DG [1B] SSW System NUREG(s)- 1433 Only
Action 3.7.3.A Bases DG [1B] SSW System NUREG(s)- 1433 Only
Action 3.3.3.1 PAM Instrumentation NUREG(S)- 1434 Only
Action 3.3.3.1 Bases PAM Instrumentation NUREG(s)- 1434 Only
Action 3.3.3.2 Remote Shutdown System NUREG(s)- 1434 Only
Action 3.3.3.2 Bases Remote Shutdown System NUREG(s)- 1434 Only
Action 3.4.7.A

RCS Leakage Detection Instrumentation

NUREG(s)- 1434 Only
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Action 3.4.7.A Bases  RCS Leakage Detection Instrumentation NUREG(s)- 1434 Only
Action 3.4.7.B RCS Leakage Detection Instrumentation NUREG(s)- 1434 Only
Action 3.4.7.B Bases  RCS Leakage Detection Instrumentation NUREG(s)- 1434 Only
Action 3.4.7.D RCS Leakage Detection Instrumentation NUREG(s)- 1434 Only
Action 3.4.7.D Bases  RCS Leakage Detection Instrumentation NUREG(s)- 1434 Only
Action 3.4.8 RCS Specific Activity NUREG(s)- 1434 Only
Action 3.4.8 Bases RCS Specific Activity NUREG(s)- 1434 Only
Action 3.6.3.1.A Primary Containment Hydrogen Recombiners NUREG(s)- 1434 Only
Action 3.6.3.1.A Bases

Primary Containment Hydrogen Recombiners

NUREG(s)- 1434 Only

Action

3.6.3.2.A

Primary Containment and Drywell Hydrogen Ignitors

NUREG(s)- 1434 Only

Action

3.6.3.2.A Bases

Primary Containment and Drywell Hydrogen Ignitors

NUREG(s)- 1434 Only

Action

3.6.3.3.A

Drywell Purge System

NUREG(s)- 1434 Only

Action

3.6.3.3.A Bases

Drywell Purge System

NUREG(s)- 1434 Only
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JUSTIFICATION

Description

ITS LCO 3.0.4 is revised to allow entry into a MODE or other specified condition in the
Applicability while relying on the associated ACTIONS, provided that there is risk assessment
performed which justifies the use of LCO 3.0.4, the ACTIONS to be entered permit continued
operation in the MODE or other specified condition in the Applicability for an unlimited period of
time, or an NRC approved allowance is provided in the Specification to be entered. The current
ITS LCO 3.0.4 allows entry into a MODE or a specified condition in the Applicability, while
relying on the associated ACTIONS, only if the ACTIONS permit continued operation in the
MODE or other specified condition in the Applicability for a unlimited period of time, or if an NRC
approved allowance is provided in the Specification to be entered. SR 3.0.4 is revised to reflect
the concepts of the change to LCO 3.0.4. The applicability of LCO 3.0.4 and SR 3.0.4 is
expanded to include transition into all MODES or other specified conditions in the Applicability,
except when required to comply with ACTIONS or that are part of a shutdown of the unit.

Background

LCO 3.0.4 states, "When an LCO is not met, entry into a MODE or other specified condition in
the Applicability shall not be made except when the associated ACTIONS to be entered permit
continued operation in the MODE or other specified condition in the Applicability for an unlimited
period of time." The allowance to enter MODES or specified conditions in the Applicability while
relying on ACTIONS is given because ACTIONS which permit continued operation of the unit
for an unlimited period provide an acceptable level of safety for continued operation. This is
without regard to the status of the unit before or after the MODE change.

The allowances of LCO 3.0.4 are based on NRC Generic Letter 87-09 which states with respect
to unnecessary restrictions on MODE changes, “Specification LCO 3.0.4 unduly restricts facility
operation when conformance with Action Requirements provides an acceptable level of safety
for continued operation. For an LCO that has Action Requirements permitting continued
operation for an unlimited period of time, entry into an operation MODE or other specified
condition of operation should be permitted in accordance with the Action Requirements."

In the development of ITS, many improvements were made to LCO 3.0.4 including clarification
of its applicability regarding normal shutdown and Required Action shutdowns, and MODE
changes during Cold Shutdown and Refueling Operations. During ITS development, almost all
the LCOs with Completion Times greater than or equal to 30 days, and many of the LCOs with
Completion Times greater than or equal to 7 days, were given individual LCO 3.0.4 exceptions.
During many plant specific ITS conversions, individual plants provided justifications for other
LCO 3.0.4 exceptions. These specific exceptions allow entry into a MODE or specified
condition in the Applicability while relying on these ACTIONS. A Reviewer’s Note exists in LCO
3.0.4 and SR 3.0.4 which requires a plant-specific analysis of the applicability of LCO 3.0.4 and
SR 3.0.4 and the application of plant-specific restrictions prohibiting MODE changes if the
ACTIONS to be entered do not provide adequate compensatory measures.

Need for Change

ITS LCO 3.0.4 and SR 3.0.4 are still overly restrictive. The startup of a unit is frequently
delayed due to the current restrictions of LCO 3.0.4. For example, a single maintenance activity
that is almost complete can cause significant delays and changes in the previously well thought
out plans for returning the unit to service. In such situations, allowing the unit to enter the
MODE or other specified condition in the Applicability would allow the work to be completed
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while reducing the likelihood of human error caused by expediting the completion of required
Surveillances and maintenance activities.

This proposed change would provide standardization and consistency to the use and application
of LCO 3.0.4. Currently there are numerous variations of LCO 3.0.4 requirements in the
Technical Specifications of individual plants. Additionally, the ITS NUREGs are not totally
consistent in their treatment of LCO 3.0.4. The LCO 3.0.4 for all the ITS NUREGs is currently
worded exactly the same. However, each ITS NUREG has different LCO 3.0.4 Not Applicable
statements throughout due to (1) the carryover from the old STS NUREGs which had different
individual LCO 3.0.4 Not Applicable statements and (2) the negotiated LCO 3.0.4 Not Applicable
statements during the development of the ITS NUREG and the plant specific ITS for plants of
that Owners Group that were included in the ITS NUREG. Some plants have plant-specific
Notes restricting changing MODES as a result of the review conducted in accordance with the
LCO 3.0.4 and SR 3.0.4 Reviewer’'s Notes. These MODE restriction Notes vary between
plants, even between plants of similar design, depending on the results of the plant-specific
review that was performed. This proposed change will provide consistency and standardization
in addressing the requirements of LCO 3.0.4 and SR 3.0.4 internally to each ITS NUREG,
between all the ITS NUREGS, and to plant-specific implementations. Additionally, per GL 87-
09, when using the LCO 3.0.4 Not Applicable allowance for changing MODES or other specified
conditions in the Applicability with inoperable equipment while relying upon the provisions of the
ACTIONS statements, plants were required to ensure an acceptable level of safety for the plant
was maintained and to exercise good practice in determining when to use LCO 3.0.4 Not
Applicable allowances. The application of these requirements was performed inconsistently
throughout the Industry partially due to a lack of specific guidance. This proposed change will
further ensure consistency in appropriate levels of risk assessment for plant configuration
allowances for the application of LCO 3.0.4.

Proposed Change

The proposed change revises LCO 3.0.4 and SR 3.0.4. LCO 3.0.4 is revised to state, "When an
LCO is not met, entry into a MODE or other specified condition in the Applicability shall only be
made (a) When the associated ACTIONS to be entered permit continued operation in the
MODE or other specified condition in the Applicability for an unlimited period of time; (b) After
performance of a risk assessment addressing inoperable systems and components,
consideration of the results, determination of the acceptability of entering the MODE or other
specified condition in the Applicability, and establishment of risk management actions, if
appropriate; exceptions to this Specification are stated in the individual Specifications, or (c)
When an allowance is stated in the individual value, parameter, or other Specification. SR 3.0.4
is revised to state, “Entry into a MODE or other specified condition in the Applicability of an LCO
shall only be made when the LCO's Surveillances have been met within their specified
Frequency, except as provided by SR 3.0.3. When an LCO is not met due to Surveillances not
having been met, entry into a MODE or other specified condition in the Applicability shall only be
made in accordance with LCO 3.0.4.”

The current LCO 3.0.4 allowance is retained as LCO 3.0.4.a without the need for risk
assessment because the Required Actions which allow indefinite operation already satisfy the
safety function.

The concept of the LCO 3.0.4 Not Applicable Notes are retained as LCO 3.0.4.c without the
need for risk assessment because the NRC approves these specific value, parameter, or other
allowances in the Standard Technical Specifications and plant specific Technical Specifications.
The LCO 3.0.4.c allowances appear as Notes modifying the applicable Specifications.
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All existing LCO 3.0.4 exceptions are removed with this change. The addition of Notes to some
Specifications prohibiting the use of LCO 3.0.4.b and the addition of a Note to the RCS Specific
Activity Specification allowing the use of LCO 3.0.4.c are justified generically. Individual plant
specific allowances or prohibitions regarding LCO 3.0.4 must be justified separately.

In addition to the change described above, SR 3.0.4 is modified to state that SR 3.0.4 prohibits
entry into a MODE or other specified condition in the Applicability of an LCO unless the LCO’s
Surveillances have been met with in their specified Frequency, “except as provided by SR
3.0.3”

LCO 3.0.4 and SR 3.0.4 state that their provisions are only applicable for entry into a MODE or
other specified condition in the Applicability in MODES 1, 2, 3, and 4 for PWRs and MODES 1,
2, and 3 for BWRs. LCO 3.0.4 contains a Reviewer’s Note requiring a plant-specific evaluation
and the possible addition of Notes in order to adopt this restricted applicability of LCO 3.0.4 and
SR 3.0.4. The LCO 3.0.4 and SR 3.0.4 applicability restriction is deleted, as is the LCO 3.0.4
Reviewer’s Note, by this change. Any plant-specific Notes restricting MODE changes added as
a result of the evaluation required by the Reviewer's Note are also deleted. The provisions of
LCO 3.0.4.b may be used to change MODES or other specified conditions in the Applicability
while relying on ACTIONS in all MODES (unless otherwise explicitly restricted). This applies a
consistent, risk informed basis in all conditions when changing MODES or other specified
conditions in the Applicability while relying on ACTIONS, except when applying LCO 3.0.4.a or
LCO 3.0.4.c.

The Bases of LCO 3.0.4 and SR 3.0.4 are revised to explain the use of the new LCO 3.0.4
allowance and to reflect the other changes.

Justification

The addition of LCO 3.0.4.b, which allows entry into a MODE or other specified condition in the
Applicability while relying on ACTIONS based on a risk assessment, is reasonable based on
many factors. The licensee, and particularly the licensee management, is always responsible
for maintaining overall plant configuration and safety. Developments in the Maintenance Rule
and other Industry/NRC initiatives (including the configuration risk management programs)
enhance the tools available to licensees to assess the risk associated with various plant
configurations. This change is a logical step of requiring licensees to assess the application of
LCO 3.0.4 allowances in light of the newly available tools and information.

The risk assessment may consider a variety of factors, but will focus on managing plant risk.
Consideration would be given to the probability of completing restoration such that the
requirements of the LCO would be met prior to the ACTIONS requiring that the Applicability be
exited. The assessment may also establish appropriate compensatory measures to enhance
safe and effective operations until restoration of compliance with the LCO. The proposed
change would provide the flexibility of not restricting which MODES can be entered while relying
on the ACTIONS, as do the current LCO 3.0.4 exceptions, but would add the requirement to
assess the risks prior to making the MODE change when using LCO 3.0.4.b. The change will
also require risk to be considered when utilizing LCO 3.0.4.b to change any MODE or other
specified condition in the Applicability, not just the startup and operating MODES. These
assessments are not currently required by LCO 3.0.4. In addition, the Completion Times
provide a limit to how long a licensee could be in a MODE or specified condition of the
Applicability without meeting the LCO requirements.

When an LCO is not met, the licensee must restore compliance with the LCO consistent with
the requirements of the Technical Specifications. This restoration may include corrective
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maintenance. 10CFR50.65 requires that licensees assess the effect equipment maintenance
will have on the plant's capability to perform safety functions before beginning any maintenance
activity on structures, systems, or components within the scope of the maintenance rule. The
final rule clarifies that these requirements apply under all conditions of operation, including
shutdown, and that the assessments are to be used so that the increase in risk that may result
from the maintenance activity will be managed to ensure that the plant is not inadvertently
placed in a condition of significant risk. NRC Regulatory Guide 1.182, Assessing and Managing
Risk Before Maintenance Activities at Nuclear Power Plants,” endorses the guidance of
NUMARC 93-01, "Industry Guideline for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants,” Section 11, as revised in February 2000, as an acceptable approach to meet 10
CFR 50.65(a)(4). Section 11 of NUMARC 93-01 addresses assessing and managing risk in
both the operating MODES and during shutdown conditions. The risk assessments described
by NUMARC 93-01 for shutdown conditions reference the guidance in NUMARC 91-06,
“Guidelines for Industry Actions to Assess Shutdown Management.”

Section 11.3.1 of NUMARC 93-01 addresses assessment process, control, and responsibilities,
as follows:

The process for conducting the assessment and using the result of the assessment in
plant decision making should be proceduralized. The procedures should denote
responsibilities for conduct and use of the assessment, and should specify the plant
functional organizations and personnel involved, including, as appropriate, operations,
engineering, and risk assessment (PSA) personnel. The procedures should denote
responsibilities and process for conducting the assessment for cases when the plant
configuration is not covered by the normal assessment tool.

Plants choosing to adopt LCO 3.0.4.b should ensure that plant procedures in place to
implement 10 CFR 50.65(a)(4) address the situation where entering a MODE or other specified
condition in the Applicability is contemplated with plant equipment not OPERABLE. Section
11.3.8 of NUMARC 93-01 discusses the need to treat plant MODE changes as an emergent
condition that may affect a previously performed risk assessment, and would require re-
performance of the assessment. Adoption of LCO 3.0.4.b would result in this consideration
applying to assessments for planned activities, as well as emergent conditions.

1. The procedures should state that the risk assessment (and risk management actions)
will consider the impact of being in the plant MODE or other specified condition in the
Applicability to be entered, for the expected duration, considering the plant equipment
configuration at the time of the MODE change.

2. The guidance of NUMARC 93-01, Section 11, and Appendix E (addressing PSA quality)
should be followed in assessing and managing the risk resulting from the change in
MODE or other specified condition in the Applicability.

3. The guidance of NUMARC 93-01 should be followed for situations where LCO 3.0.4.b is
utilized.

4. The assessment should include consideration that there is a reasonable probability of
completing restoration such that the requirements of the LCO would be met prior to the
expiration of the ACTIONS Completion Times that would require exiting the Applicability.

LCO 3.0.4.b should not be used unless there is a reasonable probability of completing
restoration such that the requirements of the LCO would be met prior to the expiration of the
ACTIONS Completion Times that would require exiting the Applicability. The revised plant
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oversight process treats unplanned power changes as a factor that could lead to a finding under
the significance determination process. Thus, the oversight process would provide a significant
disincentive to entering the MODE of Applicability of an LCO, and moving up in power, when
there was some likelihood that the MODE of applicability would have to be subsequently exited
due to failure to restore the unavailable system or component to service within the Completion
Time. The oversight process will also provide a significant disincentive to a MODE transition
when the risk assessment indicates it is not appropriate.

In addition, as the unit goes up in MODE the complement of systems available to mitigate
certain events is increased (e.g., for PWRs - availability of SGs for cooling, in addition to
shutdown cooling, for BWRs - availability of HPCl and RCIC). In most cases, increasing in
MODE from shutdown cooling results in a reduction of risk due to termination of shutdown
cooling and the additional mitigation capability provided by steam driven systems at higher
MODES. This is due to the added level of protection to prevent core damage on a loss of
cooling, and the added ability to respond to a station blackout using steam driven systems.
Thus in most cases, risk can be reduced by allowing entry into a MODE or other specified
condition in the Applicability. For those cases where the risk of the MODE change may be
greater, Notes prohibiting the use of LCO 3.0.4.b appear in the applicable Specifications.

Most plants have some pre-existing exceptions to the applicability of LCO 3.0.4 for certain
systems or components. Most of these pre-existing exceptions are removed by the proposed
change, and replaced with the risk-informed approach to LCO 3.0.4.b or the specific value and
parameter allowances of LCO 3.0.4.c. LCO 3.0.4.c provides for NRC approved allowances for
value, parameter, and other Specifications in the Standard Technical Specifications and plant
specific Technical Specifications.

This change in LCO 3.0.4 philosophy requires a change in SR 3.0.4. If an LCO is not met, often
the associated Surveillance Requirements are not met. If a Surveillance Requirement is not
met prior to entering the MODE or specified condition in the Applicability, SR 3.0.4 prohibits
entry into the MODES and other specified conditions in the Applicability. Under SR 3.0.1, when
a Surveillance is not met, the LCO is declared not met and LCO 3.0.4 would also apply.
Therefore, the LCO 3.0.4 allowances also need to appear in SR 3.0.4.

If it is discovered that a Surveillance has not been performed within its specified Frequency, SR
3.0.3 provides an allowance to defer declaring the affected equipment inoperable or an affected
variable outside the specified limits. A delay period is provided to allow completion of the SR
that has been missed before complying with Required Actions. Industry/TSTF Standard
Technical Specification Change Traveler, TSTF-358, Revision 6, revised the delay period of SR
3.0.3 to allow a delay of 24 hours or up to the Surveillance interval, whichever is longer. But, a
risk evaluation must be performed for any Surveillance that is delayed for more than 24 hours.

If a Surveillance is missed and the delay period allowed by SR 3.0.3 is used, LCO 3.0.4 would
not apply because the affected equipment is OPERABLE. However, SR 3.0.4 requires
Surveillances to be met within their specified Frequency prior to entry into a MODE or other
specified condition in the Applicability. If SR 3.0.3 is applied to a missed Surveillance and a risk
evaluation supports a delay beyond 24 hours, the existing SR 3.0.4 would only allow this delay
to be applied in the MODE or other specified condition in the Applicability in which the plant is
operating at the time of discovery that the Surveillance has been missed. While this provision
does not prevent a shutdown, the existing SR 3.0.4 would prevent entry into a higher MODE of
operation with a Surveillance that had not been performed within its specified Frequency.

To address this situation, SR 3.0.4 is modified to state that SR 3.0.4 prohibits entry into a
MODE or other specified condition in the Applicability of an LCO unless the associated
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Surveillances have been met within their specified Frequency, except as provided by SR 3.0.3.
The Bases for SR 3.0.4 are modified to provide the flexibility for entry into higher MODES with a
missed Surveillance since the equipment is still OPERABLE and the risk evaluation performed
to satisfy SR 3.0.3 is valid for this situation. The Bases state, “SR 3.0.4 does not restrict
changing MODES or other specified conditions of the Applicability when a Surveillance has
not been performed within the specified Frequency, provided the requirement to declare the
LCO not met has been delayed in accordance with SR 3.0.3.”

Effect on Safety Analyses

Accident analyses presented in the UFSAR do not address the effects of the plant being in
ACTIONS. The accident analyses assume that the necessary equipment is available and then,
in most cases, assumes the single most limiting active failure occurs. It is this assumption that
leads to limiting the length of Completion Times in order to minimize the length of time that the
plant is not within the initial conditions of the accident analysis. This change does not affect the
Completion Times. Therefore, this proposal would not affect the accident analyses.

Effect on Risk Informed Analysis

A guantitative, qualitative, or blended risk assessment must be performed to assess the risk
impact of the MODE change, based on the specific plant configuration at that time, and the risk
impacts must be managed in accordance with the assessment results. The Technical
Specifications allow continued operation with equipment unavailable in a particular MODE or
other specified Condition in the Applicability for the duration of the Completion Time. Since this
is allowable, and since in general the risk impact in that particular MODE bounds the risk of
transitioning into and through the applicable MODES or other specified conditions in the
Applicability of the LCO, the use of the LCO 3.0.4.b allowance should be generally acceptable,
as long as the risk is assessed and managed as stated above. However, there is a small
subset of systems and components that have been determined to be more important to risk and
use of the LCO 3.0.4.b allowance is prohibited. The LCOs governing these system and
components contain Notes prohibiting the use of LCO 3.0.4.b by stating that LCO 3.0.4.b is not
applicable.

The applicability of the LCO should be reviewed with respect to the actual plant configuration at
that time. Entry into more than one LCO 3.0.4.b allowance at the same time would be assessed
under the auspices of 10 CFR 50.65(a)(4) and consideration of risk management actions
discussed in Regulatory Guide 1.182.

Owners Groups Qualitative Risk Assessment

Each of the Owners Groups has developed a Qualitative Risk Assessment to justify the
relaxation and increased flexibility of the MODE restrictions. These reports are generic to the
respective Owners Groups. Individual plants may perform plant specific assessments along
with their respective Owners Groups reports to justify additional flexibility beyond the generic
flexibility provided by this TSTF. These Owners Groups assessments are Attachments 1 —4 of
this document.

The Owners Group Qualitative Risk Assessments identified those systems and components that
are more important from a risk standpoint during the transition up through the shutdown and
startup MODES (PWR MODE 4 to 3 and MODE 3 to 2, and BWR MODE 3 to 2), and
subsequently to power operation (MODE 1), than the risk in MODE 1 itself. The logic being,
that if relying on ACTIONS is acceptable to remain in MODE 1 for the duration of the
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Completion Time(s) with inoperable systems and components, it should also be acceptable to
transition to MODE 1 with inoperable systems and components, as long as the risk associated
with each MODE transition with the subject equipment inoperable is not greater than the risk in
MODE 1 with the same inoperable equipment. Therefore, the scope of the PWR risk
assessments focused on the transition from MODE 5 to 4, MODE 4 to 3, MODE 3 to 2, and
MODE 2 to 1. The BWR assessment focused on the transition from MODE 4 to 3, MODE 3 to
2, and MODE 2 to 1. Other transitions in MODES or other specified conditions in the
Applicability were not examined since LCO 3.0.4 and SR 3.0.4 were not applicable in those
MODES and other specified conditions. The reports also considered unigue events to the
MODE of interest, such as LTOP protection, as described in the Owners Group report.

The configuration of various systems is relatively straightforward during a unit startup from Cold
Shutdown (PWR Mode 5, BWR MODE 4) to MODE 1, versus the variability of systems due to
maintenance in Cold Shutdown and Refueling (PWR MODES 5 and 6 and BWR MODES 4 and
5). For example, in PWR MODE 5, RCS loop(s) can be relied upon as a redundant method of
decay heat removal in lieu of a residual heat removal loop. While some of the Owners Group
Qualitative Risk Assessments considered some MODE transitions in Cold Shutdown and
Refueling, they did not consider the various configurations that are allowed in these MODES,
e.g., RCS Loops Filled, versus RCS Loops Not Filled. Additionally the risk assessments did not
consider the transition from a defueled state to the Refueling MODE.

The Owners Group Qualitative Risk Assessments did not consider transitions in MODES or
other specified conditions in the Applicability in the defueled state or Refueling and Cold
Shutdown MODES. The plant-to-plant and outage-to-outage variability of system configurations
in these MODES prohibits explicit analysis and it would not have been possible to generically
determine if any Notes are needed to prohibit the use of LCO 3.0.4.b in these MODES or other
specified conditions. However, expansion of the applicability of LCO 3.0.4 and SR 3.0.4 to
those MODES and other specified conditions is considered acceptable without explicit analysis
and identification of higher risk systems because the risk in these MODES and other specified
conditions are adequately assessed and managed by 10CFR50.65 (a)(4) and NUMARC 93-01.

During the development of TSTF-359, the Owners Groups and the NRC met to resolve
differences between the Qualitative Risk Assessments. The following list of Technical
Specification systems were determined to be the “higher risk” systems to which LCO 3.0.4.b
would not be applied:

NUREG-1430
MODE or Other Specified Condition
System in the Applicability to be Entered

Diesel Generators (Hydro- 1,2, 3,4
electric units for Oconee)

ECCS Decay Heat 4
Removal
Emergency Feedwater 1
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System
Diesel Generators

Auxiliary Feedwater

High Head Safety Injection

LTOP System

NUREG-1432

System
Diesel Generators

Auxiliary Feedwater

ECCS High Head
Subsystem

LTOP System

NUREG-1433

System
Diesel Generators

High Pressure Coolant
Injection (HPCI) System

Reactor Core Isolation
Cooling (RCIC) System

NUREG-1434
System
Diesel Generators

High Pressure Core Spray
(HPCS)

Reactor Core Isolation
Cooling (RCIC) System

MODE or Other Specified Condition
in the Applicability to be Entered
1,2,3,4

1,
2, 3, 4 if dependent upon AFW for startup

4

4

MODE or Other Specified Condition
in the Applicability to be Entered
1,2,3,4

1,2,3,4

4

MODE or Other Specified Condition
in the Applicability to be Entered
1,2,3

1,2

1,2

MODE or Other Specified Condition

in the Applicability to be Entered
1,2,3

1,2

1,2
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Determination of No Significant Hazards Considerations

A change is proposed to the Improved Technical Specifications NUREGs 1430 — 1434, LCO
3.0.4 and SR 3.0.4 to allow entry into a MODE or other specified condition in the Applicability
while relying on ACTIONS after performance of a risk assessment. Most LCO 3.0.4 exceptions
in individual Specifications would be eliminated. SR 3.0.4 is revised to reflect the LCO 3.0.4
allowance. LCO 3.0.4 and SR 3.0.4 have been expanded to apply in all MODES and
Reviewer’s Notes in LCO 3.0.4 and SR 3.0.4, and any plant-specific Notes resulting from the
review required by the Reviewer’s Notes, are eliminated.

In accordance with the criteria set forth in 10 CFR 50.92, the Industry has evaluated these
proposed Improved Technical Specification changes and determined they do not represent a
significant hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?

The proposed change allows entry into a MODE while relying on ACTIONS. Being in an
ACTION is not an initiator of any accident previously evaluated. Consequently, the probability
of an accident previously evaluated is not significantly increased. The consequences of an
accident while relying on ACTIONS as allowed by the proposed LCO 3.0.4 are no different than
the consequences of an accident while relying on ACTIONS for other reasons, such as
equipment inoperability. Therefore, the consequences of an accident previously evaluated are
not significantly increased by this change. Therefore, this change does not involve a significant
increase in the probability or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or different
type of equipment will be installed). Thus, this change does not create the possibility of a new
or different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The proposed change allows entry into a MODE or other specified conditions in the Applicability
while relying on ACTIONS. The Technical Specifications allow operation of the plant without a
full complement of equipment. The risk associated with this allowance is managed by the
imposition of ACTIONS and Completion Times. The net effect of ACTIONS and Completion
Times on the margin of safety is not considered significant. The proposed change does not
change the ACTIONS or Completion Times of the Technical Specifications. The proposed
change allows the ACTIONS and Completion Times to be used in new circumstances.
However, this use is predicated on an assessment which focuses on managing plant risk. In
addition, most current allowances to utilize the ACTIONS and Completion Times which do not
require risk assessment are eliminated. As a result, the net change to the margin of safety is
insignificant. Therefore, this change does not involve a significant reduction in a margin of
safety.
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IMPORTANT NOTICE REGARDING CONTENTS OF THIS REPORT
Please Read Carefully

The only undertakings of General Electric Company (GE) respecting information in this
document are contained in the contract between the Boiling Water Reactors Owners'
Group (BWROG) and GE, as identified in the respective utilities' BWROG Standing
Purchase Order for the performance of the work described herein, and nothing in this
document shall be construed as changing those individual contracts. The use of this
information, except as defined by said contracts, or for any purpose other than that for
which it is intended, is not authorized, and with respect to any other unauthorized use,
neither GE, nor any of the contributors to this document makes any representation or
warranty, and assumes no liability as to the completeness, accuracy, or usefulness of the
information contained in this document.
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1. EXECUTIVE SUMMARY

This report addresses systems/components required to be available prior to changing
Modes during plant startup in accordance with Initiative 3 of the BWR Owners’ Group
candidates for risk-informed improvements to plant Technical Specifications. Initiative 3
is related to revising Limiting Condition for Operation (LCO) 3.0.4 in the Improved
Technical Specifications (ITS) to allow entry into a Mode or specified condition in the
Applicability while relying on the associated ACTIONS, provided that there is a risk
evaluation or ACTIONS to be entered permit continued operation in the Mode or other
specified condition in the Applicability for an unlimited period of time. This report
provides a generic pre-assessment risk evaluation to identify those systems/components
that are important in BWR PSAs. For these systems/components, a configuration-
specific risk evaluation should be performed before entry into a different Mode when an
LCO is not met.

2. INTRODUCTION/BACKGROUND

During 1999, the BWR Owners’ Group formed a Committee to identify risk-informed
Technical Specifications (TS) improvements. This activity was part of a NRC and
Industry Joint Owners’ Group program to define and implement risk-informed Technical
Specification changes. Seven initiatives were identified as potential candidates for risk-
informed Technical Specifications improvements. The first of these initiatives concerns
required actions when a TS LCO is not met. This has been analyzed and a risk-informed
submittal is being made to NRC separately. The generic Model developed for Initiative 1
and insights obtained from other Industry full power PSAs serve as the basis for this
report.

Initiative 3, the subject of this report, addresses increased flexibility in Mode restraints by
allowing Mode changes to be made while relying on ACTION statements to satisfy the
requirements of an LCO. LCO 3.0.4 states "When an LCO is not met, entry into a Mode
or other specified condition in the Applicability shall not be made except when the
associated ACTIONS to be entered permit continued operation in the Mode or other
specified condition in the Applicability for an unlimited period of time." The allowance
to enter Modes or specified conditions in the Applicability while relying on ACTIONS is
given because ACTIONS which permit continued operation of the unit for an unlimited
period provide an acceptable level of safety for continued operation. This is without
regard to the status of the unit before or after the Mode change.

The allowances of LCO 3.0.4 are based on NRC Generic Letter 87-09 which states,
“Specification 3.0.4 unduly restricts facility operation when conformance with Action
Requirements provides an acceptable level of safety for continued operation. For an
LCO that has Action Requirements permitting continued operation for an unlimited
period of time, entry into an operation Mode or other specified condition of operation
should be permitted in accordance with the Action Requirements."
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In the development of ITS, many improvements were made to LCO 3.0.4 including
clarification of its applicability regarding normal shutdown and Required Action
shutdowns, and Mode changes during Cold Shutdown and Refueling Operations. During
ITS development, almost all the LCOs with Allowed Outage Times (AOTs) greater than
or equal to 30 days, and many of the LCOs with AOTs greater than or equal to 7 days,
were given individual LCO 3.0.4 exceptions. During many plant specific ITS
conversions, individual plants provided justifications for other LCO 3.0.4 exceptions.
These specific exceptions allow entry into a Mode or specified condition in the
Applicability while relying on these ACTIONS.

ITS LCO 3.0.4 and SR 3.0.4 are still overly restrictive. The startup of a unit is frequently
delayed due to the current restrictions of LCO 3.0.4. For example, a single maintenance
activity that is almost complete can cause significant delays and changes in the
previously well thought out plans for returning the unit to service. Allowing the unit to
enter Mode of applicability for that specification would allow the work to be completed
without creating error likely situations and avoid changes in other activities.

The purpose of this task is to identify risk-significant systems during various Modes of
plant operation. For systems that are risk-significant for operation in Modes 1, 2 and 3
certain restrictions will be retained even after relaxation of TS3.0.4.

3. TECHNICAL APPROACH

Risk-significant systems during various Modes of plant operation can be identified by a
combination of specific PSA studies and risk insights from Industry PSAs. Systems
which are risk-significant during shutdown Mode 3 are identified by performing
sensitivity studies using the generic BWR Mode 3 PSA Model developed for addressing
Initiative 1 (Reference 1). For the BWR plant types not specifically modeled by the
above PSA model, the above PSA results were augmented by insights from other
Industry PSAs. For low power operation (Mode 2) and full power operation (Mode 1),
risk-significant systems are identified based on risk insights from Industry PSAs and the
generic BWR risk model previously discussed.

Risk Achievement Worth (RAW) is used to identify the importance of a particular system
or basic event in the PSA. RAW of a system identifies the factor of increase over the
base case Core Damage Frequency (CDF) when the system is unavailable with 100%
certainty. The RAW values are obtained and studied to find out the relevance of the
basic event (and the affected systems) to the core damage event.

LCO 3.0.1 or individual LCOs prohibit loss of safety function (two trains out-of-service)
even with LCO 3.0.4 relaxed, therefore, common mode failure conditions are prevented.

4. ANALYSIS RESULTS

Generic lists of Risk-Significant BWR systems/components are provided in Tables 1
through 3. These Tables represent those systems/components that are Risk-Significant in
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any one of the operating Modes (Modes 1, 2, or 3). The Risk-Significant
systems/components listed in these Tables would require a risk evaluation to determine
the acceptability for changes in Modes or other specified conditions in the Applicability
when an LCO is not met. Requirements of LCO 3.0.4 are not applicable for Modes 4 and
5. However, list of important systems in Mode 4 are also provided solely for the
purposes of understanding the differences in the various modes and does not present
Mode restraints while moving from Mode 5 to Mode 4.

Because the systems in the following tables have been identified based on generic

models, individual plants may refine the list of risk significant systems for their plant as
appropriate using plant-specific analysis.

Table 1

List of Risk-Significant BWR Systems/Components During Full Power (Mode 1)

= Reactor Protection System (RPS)

= High Pressure Coolant Injection (HPCI) System — BWR 3 and 4 plants

* High Pressure Core Spray (HPCS) — BWR 5 and 6 plants

= Reactor Core Isolation Cooling (RCIC) System - BWR 3, 4, 5 and 6 plants

= Jsolation Condenser - BWR 2 plants

=  Emergency/Shutdown AC Power

* Diesel Generators

= Hardened Wetwell Vent System - BWR 2, 3, and 4 plants with Mark I
Containment

= Vital DC Bus Power

= Service Water System (Systems that provide cooling to ECCS components and

rooms and the RHR System)
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Table 2

List of Risk-Significant BWR Systems/Components During Low Power (Mode 2)

= Reactor Protection System

* High Pressure Coolant Injection System — BWR 3 and 4 plants

» High Pressure Core Spray —- BWR 5 and 6 plants

» Reactor Core Isolation Cooling System - BWR 3, 4,5 and 6 plants

= Isolation Condenser - BWR 2 plants

=  Emergency/Shutdown AC Power

* Diesel Generators

* Hardened Wetwell Vent System - BWR 2, 3, and 4 plants with Mark I
Containment

» Vital DC Bus Power

» Service Water System (Systems that provide cooling to ECCS components and

rooms and the RHR System)

Table 3

List of Risk-Significant BWR Systems/Components During Shutdown (Mode 3)

*  Emergency/Shutdown AC Power

* Diesel Generators

* Hardened Wetwell Vent System - BWR 2, 3, and 4 plants with Mark I
Containment

* Vital DC Bus Power

» Service Water System (Systems that provide cooling to ECCS components and

rooms and the RHR System)
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Table 4

List of Important BWR Systems/Components During Shutdown (Mode 4)

* Emergency/Shutdown AC Power

= Diesel Generators

= Vital DC Bus Power

= Service Water System (Systems that provide cooling to ECCS components and
rooms and the RHR System)

* Residual Heat Removal System

5. CONCLUSION

Based on a combination of PSA results and engineering judgment, a number of risk
significant systems have been identified. It is concluded that the Technical Specification
paragraph LCO 3.0.4 requirements can be relaxed to permit Mode changes for the
remaining systems. For the risk-significant systems it is recommended that Mode change
be permitted only following a risk assessment by the licensee. It is expected that the risk
assessments would be similar to those needed to support the paragraph (a)(4) of 10 CFR
50.65 Maintenance Rule.

6. REFERENCES

6.1 GE-NE A13-00464, “Technical Justification to Support Risk Informed Modification
to selected Required Action end States for BWR Plants”, BWR Owners’ Group Risk
Informed Technical Specification Committee (to be published December 2000).
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Table A-1

Utility Plant BWR Type | Containment
Type
Alliant Utilities Inc Duane Arnold 4 I
AmerGen-CPS Clinton 6 I
Carolina Power & Light Brunswick 1 & 2 4 I
ComkEd Dresden 2 & 3 3 I
Quad Cities 1 & 2 3 I
LaSalle 1 & 2 5 I
Detroit Edison Fermi 2 4 I
Energy Northwest Columbia Generating 5 I
Station
Entergy Nuclear Generating Co. Pilgrim 3 I
Entergy Operations Inc. River Bend 6 m
Grand Gulf 6 nr
FirstEnergy Perry 1 6 I
GPU Nuclear Oyster Creek 2 I
Nebraska Public Power District Cooper 4 I
New York Power Authority Fitzpatrick 4 I
Niagara Mohawk Power Corp. Nine Mile Point 1 2 I
Nine Mile Point 2 5 I
Northern States Power Monticello 3 I
PECO Energy Peach Bottom 2 & 3 4 I
Limerick 1 & 2 4 I
PPL Corp. Susquehanna 1 & 2 4 I
Public Service Electric & Gas Hope Creek 4 I
Southern Company Nuclear Hatch 1 & 2 4 I
Tennessee Valley Authority Browns Ferry 2 & 3 4 I
Vermont Yankee Nuclear Power Vermont Yankee 4 I
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ACRONYMS AND ABBREVIATIONS

ADV Atmospheric Dump Valve

ATWS Anticipated Transient Without Scram
B&W Babcock & Wilcox

BWR Boiling Water Reactor

CEOG Combustion Engineering Owners Group
CF Core Flood

CRD Control Rod Drive

DHR Decay Heat Removal

EDG Emergency Diesel Generator -

EFW Emergency Feedwater

HPI High Pressure Injection

LCO Limiting Condition for Operation
LOCA Loss of Coolant Accident

LPI Low Pressure Injection

LTOP Low Temperature Overpressure Protection
MFW Main Feedwater

MFWI Main Feedwater Isolation

MSLI Main Steam Line Isolation

NRC Nuclear Regulatory Commission
PORV Pilot Operated Relief Valve

PRA Probabilistic Risk Assessment

P-SHT Primary—to—Secondary Heat Transfer
PWR Pressurized Water Reactor

PZR Pressurizer

RBS Reactor Building Spray

RCP Reactor Coolant Pump

RCS Reactor Coolant System

RHR Residual Heat Removal

RITS Risk-Informed Technical Specification
RPS Reactor Protection System : : (
RV Reactor Vessel

SG Steam Generator

STS Standard Technical Specifications
TBV - Turbine Bypass Valve

TSTF Technical Specification Task Force
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1.0__OBJECTIVE

The objective of this evaluation is to perform a qualitative risk assessment that identifies those
plant systems deemed to be more nnportant during startup and return to power than when in
Mode 1. :

2.0 BACKGROUND

Initiative 3 of the industry’s Risk-Informed Technical Specification (RITS) Program addresses a
global change to Reference 1, Standard Technical Specifications (STS), that will allow Mode
changes to be made while relying on Action statements to satisfy the requirements of the
Limiting Conditions for Operation (LCO). Currently, LCO 3.0.4 states “When an LCO is not
met, entry into a MODE or other specified condition in the Applicability shall not be made
except when the associated ACTIONS to be entered permit continued operation in the MODE or
other specified conditions in the Applicability for an unlimited period of time.” This restrictive
requirement can delay the startup of a plant and in many situations it is overly restrictive. A
nearly completed maintenance activity can delay a mode change and adversely impact a utility’s
plan for startup and return to power operation. A mode change is prohibited by STS, except as
noted above, with certain equipment inoperable even though once in the mode of interest or
at-power the plant may be able to operate for a limited period with the same equipment
inoperable. This proposed change to STS LCO 3.0.4 will allow a plant to change modes with
equipment inoperable consistent with the applicability of that mode.

The industry developed a Technical Specification Task Force (TSTF) STS Change Traveler
(Reference 2) for this proposed change and provided it to the NRC for review and approval. The
Traveler addressed the impact of this change on risk in a qualitative manner. As stated in the

Traveler:

“A qualitative review of initiating event frequencies, considering lower MODE (2, 3, or
4 for PWRs, 2 or 3 for BWRs) accident mitigation features and the activities associated
with the lower MODES was performed and the review indicates that this proposed
change is reasonable and acceptable. Based on the review, systems/components were
identified that would be more important or less important in non-MODE 1 operation
based on initiating event. The review identified a small number of systems/components
in which, based on an increased potential for a particular initiating event in the lower
MODES, entry into a MODE of Applicability would potentially have a greater impact in
MODES 2-4 than they would in MODE 1.”

The NRC provided the following comment from their review:

"The industry should provide the 'qualitative review,’ mentioned under 'Risk Discussion’
in the submittal, for the staff’s review. In addition, a systematic investigation of likely
changes in Modes or other specified conditions of operation and a 'feeling' for the
associated risks could provide useful information to support an implementation approach
for the proposed change. For example, such investigation may show that no detailed
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PRA models are needed to compare risks, including risks associated with 'transition’
modes of operation.”

The “qualitative review” was based on the CEOG’s work with the PRA model for the San
Onofre Nuclear Generating Station. Its applicability to plants for the other Owners Groups is not
specified or discussed in the Traveler. To resolve this issue, the industry agreed to provide the
NRC the requested “qualitative review” for each Owners Group.

3.0 APPROACH

The qualitative approach used is to identify the specific equipment that is required to be available
prior to specific mode transitions. In this assessment, consideration is given to events that are
unique to a specific mode or that have an increased probability of occurrence in a specific mode,
and the availability of required mitigation systems. The basis for this assessment is a qualitative
comparison of risk associated with lower mode operation to at-power operation in Mode 1. The
risk from at-power operation is well understood, and generally associated with the highest level
of plant risk, therefore, operatlon in the lower modes with equlpment available should not be
more limiting than operation in Mode 1 unless:

e there are unique events to the mode of interest,
e the typical events in the mode of interest have an increased probability of occurrence, or
¢ the mode of interest has a reduced mitigation system capability.

For this assessment, it is necessary to understand the key plant changes that occur in each mode
in order to identify initiating events that can occur and systems available to detect and mitigate
those events.

The following mode changes are considered:

Mode 6to 5
Mode 5to 4
Mode 4 to 3
Mode 3 to 2
Mode2to 1

3.1 Key Parameters and Systems

This qualitative approach, which only considers mode changes when returning to power, requires
an understanding of relevant key plant conditions during each mode. These conditions include
important reactor coolant system (RCS) parameters and the status of mltlgatlon systems. This
information is provided in Tables 1 and 2.

Table 1: Key Plant Parameters By STS Mode
Table 1 provides key RCS parameter information, including STS requirements and expected
operational conditions. In order to provide some indication of integrated plant conditions,

Table 1 also includes SG pressure.
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Table 2: Key System Status By STS Mode
Table 2 provides the status of the key systems for the different modes. This includes the
availability of event mitigation systems and key normal operating systems.

3.2 Key Activities in Progress by Mode

The following lists provide a summary of relevant typical key -activities that occur when
returning to power. The lists, configured by mode, are based on a typical B&W plant. To
facilitate understanding of the information in the lists, an attempt has been made to list activities
in an "idealized" chronological order assuming startup following refueling.

Mode 6

e RCS cooling by Decay Heat Removal (DHR) system (RCS temperature ~100°F to ~140°F)

e Install RV head ‘

e Implement Low Temperature Overpressure Protection (LTOP) measures (required when all
RYV head closure bolts fully tensioned)

e Tension RV head closure bolts
Transition to Mode 5 when all RV head closure bolts fully tensioned

Mode 5

¢ RCS cooling by DHR \

e Install pressurizer (PZR) safeties and manways (could occur in Mode 6, but cannot proceed
in Mode $ until accomplished)

e RCS fill and vent (Reactor Coolant Pump (RCP) seals vented; normal seal injection not yet
established)

o Establish RCS makeup and letdown

Establish PZR bubble

Startup circulating water and condensate systems; align main steam system for heatup,

including turbine bypass valves (TBVs) and atmosphenc dump valves (ADV5s)

Prepare steam generators (SGs) for plant heatup

Establish containment integrity

Close reactor trip breakers and withdraw one or more safety banks

Maintain LTOP measures (Mode 5 and lower end of Mode 4)

Lower SG levels :

Start one makeup pump and place RCP seals in service

Align EFW to available status

Start two RCPs to initiate heatup (some plants may start three RCPs)

Secure DHR and establish low pressure injection (LPT) system in standby

Place Reactor Building Spray (RBS) in standby

Increase RCS temperature > 200°F (transmon to Mode 4 occurs when RCS temperature

> 200°F)

Mode 4
e Maintain RCS pressure in accordance with applicable curves
e Start additional RCP (if only two started previously)
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e RCS heatup controlled by turbine bypass valves

e Secure from LTOP measures (when RCS T4 > [plant specific temperature])

o Align high pressure injection (HPI) system to standby

¢ Increase RCS temperature to > 330°F (transition to Mode 3 occurs when RCS > 330°F)

Mode 3

e Align main feedwater (MFW) and start MFW pump

e Align core flooding (CF) system to standby «

e Align systems controlled by EFIC (or appropriate Secondary Plant Protection System(s)) to
standby (includes EFW, Main Steam Line Isolation (MSLI) and MFW Isolation (MFWT))
Start fourth RCP when RCS temperature > low temperature interlock

o Insert control rods and remove shutdown bypass from all RPS channels (involves
deenergizing reactor trip breakers)

e Reclose reactor trip breakers and withdraw required rod banks (safety banks)

e Withdraw regulating rod banks and achieve criticality (transition to Mode 2))

Mode 2
e Increase reactor power
o Transition to Mode 1 when reactor power > 5%

Mode 1

e Increase reactor power

¢ Bring turbine on-line

o Escalate power (start second MFW pump as appropriate)

3.3 Initiating Events

Table 3 provides a summary of the initiating events by mode. The following discusses the
applicability of each initiating event in each mode.

Large LOCAs: Large LOCAs are due toRC'S‘pipe breaks. These are most likely when the RCS-
is at operating pressure, which occurs in Modes 1, 2, and 3. The frequency of occurrence is

expected to be the same for each mode.

Medium LOCAs: Medium LOCAs are due to RCS pipe breaks. These are most likely when the
RCS is at operating pressure, which occurs in Modes 1, 2, and 3. The frequency of occurrence is
expected to be the same for each mode.

Small LOCAs/Loss of Inventory: Small LOCAs are due to RCS pipe breaks, stuck open safety
valves or stuck open power operated relief valve (PORV), random failures of RCP seals, or mis-
aligned systems leading to loss of inventory. Pipe breaks are most likely when the RCS is at
operating pressure, which occurs in Modes 1, 2, and 3. Stuck open safety valves or PORV can
occur as a result of transient events that lead to increased RCS pressures, such as total loss of
main feedwater and turbine trip. The turbine operates only in Mode 1 and other transient events
will not challenge these valves at the expected low decay heat levels. Random failures of RCP
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seals are also most likely when the RCS is at operating pressure and temperature, which occurs
primarily in Modes 1, 2, and 3. Mis-alignment issues, also referred to as loss of inventory
events, occur most frequently in the upper end of Mode 5 when RCS cooling is transitioned
from the DHR to the SGs. ‘

Contributors to small LOCAs by mode:

Mode 1: RCS pipe breaks, stuck open safety valves or PORV, random failures of RCP seals
Mode 2: RCS pipe breaks, random failures of RCP seals | |
Mode 3: RCS pipe breaks, random failures of RCP seals

Mode 4: Mis-alignment issues due to RCS/ DHR valve realignment

Mode 5: Mis-alignment issues due to switch from DHR cooling to SG cooling and RCS/
DHR valve realignment

The frequency of a small LOCA is expected to be lower in Modes 2 and 3, than in Mode 1 since
consequential LOCAs are not expected to occur in Modes 2 and 3. The frequency of a loss of
inventory event (mis-alignment issue) in Mode 4 and 5 has been seen to be a significant
contributor to plant risk. ‘

RCP Seal LOCAs (loss of seal cooling): RCP seal LOCAs resulting from loss of seal cooling
due to complete failure of component cooling water or service water are most likely when the

RCS temperature and pressure is high, which occurs in Mode 1, 2, and 3. In the lower modes,
the RCS temperature is lower so the seals would not be subject to the high temperatures. In
addition, the RCS pressure is significantly reduced in the lower operating modes.

Transients Leading to Inadequate Primary-to-Secondary

transients generally include such events as loss of MFW and turbme trip. The turbine is only'
operating in Mode 1. For other transients in this category, initiating event frequenmes for Modes
2, 3 and 4 would be no greater than those for Mode 1.

Loss of Decay Heat Removal: Loss of decay heat removal is applicable to Modes 2 through 6.
Decay heat is being removed by the MFW/condensate systems in Modes 2, 3, 4 and the upper
part of Mode 5. DHR by the DHR system is in effect in Mode 5 and 6. DHR during mid-loop
operations occurs in Mode 5. Due to low RCS level during mid-loop operations, increased
frequency of loss of the DHR system due to DHR pump suction vortexing is a concem.
Transition from the DHR system to P-S HT can lead to increased frequency of loss of DHR due
to inappropriate isolation of DHR system piping before P-S HT is established.

Loss of Offsite Power: This event is applicable to all modes of operation. If work is ongoing in
the switchyard, there is an increased probability of a loss of offsite power, otherwise the event
~ frequency is the same in each mode. Typically, work in the switchyard occurs in the lower
modes and not in Mode 1.

Steam Generator Tube Ruptures: Steam generator tube ruptures are of concern when there is a
high pressure difference across the steam generator tubes. This occurs when the RCS is at a high
pressure and the secondary side is at normal operating pressure or lower. This event is of interest
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in Modes 1, 2, 3, and the upper end of Mode 4. There is no significant difference in event
frequency between these modes.

Secondary Side Breaks: Secondary side breaks are of concern when the secondary side is at
pressure, which is in Modes 1, 2, 3, and 4. There is no significant difference in event frequency
between these modes. ~ ‘ ’

Cold Overpressurization: Cold overpressurization' (designated low temperature overpressure
(LTOP) for B&W plants) is of greatest interest when the RCS is water solid (B&W-designed
plants do not operate in this mode). For B&W-designed plants cold overpressurization, i.e.,
LTOP, measures are delineated when T is < [plant specific temperature]. The event frequency
for such cold overpressurization events is deemed insignificant. In response to various NRC
generic letters, most B&W plants implemented an LTOP system based on a dual setpoint PORV.
In addition, administrative controls were implemented to provide the operator a 10-minute
mitigation response time if an LTOP event was to occur and the PORV failed (Reference 4).
This 10-minute time response is possible largely because B&W plants do not operate in a water
solid state, the condition where low temperature overpressure is most probable.

ATWS: The ATWS event is only of concern when the reactor is at power. In Modes 3-6 the
reactor is at 0% power with most or all control rods inserted; therefore, ATWS is not possible.
In Mode 2 the initial power level is less than 5%, and the high RCS pressures associated with an
ATWS event will not occur. Therefore, this event is of primary interest in Mode 1.

Rod Withdrawal: Rod withdrawal events can occur anytime the rods are inserted into the core
and the reactor trip breakers are closed. This situation can occur in Modes 1, 2, 3, 4 and 5. Rod
withdrawal event frequencies for all Modes are considered to be no greater than those associated
with Modes 1 and 2. N

Boron Dilution: The boron dilution event is of interest in all modes of operation and results
primarily from lower boron concentration makeup being returned to the RCS related to
malfunctions of the makeup system. Criticality caused by boron dilution events during lower
mode operations does not appear to be a significant contributor to PWR risk. Such events that
could occur during shutdown were analyzed by NSAC-183 (Reference 5). An historical data
search associated with this analysis found no occurrence of a boron dilution initiated reactivity
excursion that caused inadvertent criticality, a necessary precursor to core damage. The analysis
included both gradual and rapid boron dilution events. Based on this, lower mode boron dilution
risk is considered to be no more than that associated with Mode 1 and 2.

' The NRC initiated with Generic Issue (GI) 94, "Additional Low-Temperature Overpressure Protection for
Light-Water Reactors," Pursuant to 10 CFR 50.54(f), an evaluation of the need for additional LTOP protection.
A regulatory analysis for GI 94 was prepared based on the results reported in NUREG-1326 (Reference 3).
NUREG-1326 indicated that B&W plants do not operate in a water solid state and that no low temperature
overpressure events have occurred at B&W plants; therefore, B&W plants were excluded from the analysis. It
is worth noting that NUREG-1326 estimates, for non-B&W-designed PWRs, a frequency of core damage due to
a through-wall crack (or vessel failure) to be 6x10™'%hour for a PWR in RHR with a bubble in the PZR. If
B&W plants had been analyzed and the 10-minute operator response period invoked, this frequency would have
been reduced, most likely to a small enough fraction as to have no real meaning.
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3.4  Key EVents

The following discussion addresses key events and plant perturbations that could lead to a higher
risk level in the lower modes of plant operation compared to the risk level for at-power
operatlon This discussion includes, where relevant, reasons why included plant perturbations
will not increase initiating event frequencies. :

Mode 5 :

The initiating events of interest in Mode 5 are loss of inventory, loss of DHR, loss of offsite
power, boron dilution, rod withdrawal and RCS ‘low temperature overpressure. The key
activities in this mode address maintaining DHR during mid-loop operations and during
transition from DHR system cooling to P-S HT, and prevention of RCS inventory loss due to
inadvertent draindown. Hence, the events of concern in Mode 5 are loss of DHR and RCS

+ inventory loss.

For loss of DHR, higher frequencies occur during mid-loop operations (low RCS level induced
vortex issue) and transition to P-S HT (inappropriate DHR system isolation during RCS pressure
increase to start RCPs). Regarding the loss of inventory event (due to valve mis-alignments), it
has been shown to contribute significantly to shutdown risk. Because of these considerations, it
is important to have the DHR? system available to provide core cooling and RCS makeup when
entering Mode 5. Once transition has been made to P-S HT, there needs to be a SG feed source
and steam relief path. SG feed during plant startup in the lower modes is available from multiple
separate condensate system trains (some plants also have additional SG feed systems available).
ADVs are considered to be no more important in this Mode than in Mode 1.

Other than these areas of concern, there are no significant perturbations that lead to increased
event frequencies. While low temperature overpressure may be a concern during a plant
perturbation, adequate -operator response time exists to respond to such upsets, even if the
overpressure devices fail. This is because of administrative controls placed on makeup system
availability and PZR level, and because B&W designed plants do not operate in a water solid
mode. LTOP restrictions are implemented in Mode 4 during cooldown when cold leg
temperature decreases below a certain value; these restrictions remain in effect as long as cold
leg temperature is below this value. LTOP restrictions prohibit operation of the HPI system.

Mode 4

The initiating events of interest in Mode 4 are loss of inventory, loss of DHR, loss of offsite
power, boron dilution, rod withdrawal, RCS low temperature overpressure and secondary side
breaks. The key activities in Mode 4 involve increasing RCS temperature and preventing RCS
inventory loss due to inadvertent draindown. The loss of inventory events have been shown to
contribute significantly to risk during shutdown operations. To reduce this risk, it is important to
ensure the DHR? (LPI) system is available to supply coolant for inventory control. SGs are fed

2 DHR and Low Pressure Injection (LPI) are essentially the sanie systems. When aligned as DHR, the system

provides core cooling via heat exchangers to the plant’s ultimate heat sink. When aligned as LPI, the system
adds inventory to the RCS. Having DHR available means one train is operable per STS: one train is operable as
an Emergency Core Cooling System train, if during DHR operatlons it can be manually realigned to the LPI
mode.
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by multiple separate condensate systems (some plants also have additional SG feed systems
available). ADVs are considered to be no more important in this Mode than in Mode 1. This
assessment assumes transition of core cooling from the DHR system to the SGs occurs in
Mode 5. However, depending upon the length of the outage, it can also occur in Mode 4. For
this reason, DHR? should be available prior to SG operations.

Other than these areas of concemn, there are no significant perturbations that lead to increased
event frequencies. While low temperature overpressure may be a concern during a plant
perturbation, adequate operator response time exists to respond to such upsets, even if the
overpressure devices fail. This is because of administrative controls placed on makeup system
availability and PZR level, and because B&W-designed plants do not operate in a water solid
mode. LTOP restrictions are implemented in Mode 4 during cooldown when cold leg
temperature decreases below a certain value; these restrictions remain in effect as long as cold
leg temperature is below this value. LTOP restrictions prohibit operation of the HPI system.

Mode 3

The initiating events of interest in Mode 3 are loss of coolant events, loss of DHR, loss of offsite
power, boron dilution, rod withdrawal events, SG tube rupture and secondary side breaks. The
key activities in Mode 3 involve increasing RCS temperature and pressure. Event risks are less
than those associated with at-power conditions due to the lower decay heat levels associated with
a plant shutdown. Initiating event frequencies for LOCAs and secondary side breaks are
considered to be less than at-power because RCS and SG pressures are at operating values for
only a part of the time the plant is in this mode. Initiating event frequencies for all other
potential events are approximately equal to or less than at-power and the same mitigation
systems are available. SGs are fed by multiple separate condensate and MFW systems (some
plants also have additional SG feed systems available). ADVs are considered to be no more
important in this Mode than in Mode 1.

Mode 2
The initiating events of interest in Mode 2 are the same as those for at-power operation with the

exception of loss of main feedwater, turbine trip, rod withdrawal events and ATWS. The key
activities in Mode 2 involve increasing the reactor power level to less than 5%. The probability
of and risk from most events are the same or less than when at-power since the decay heat level
will be lower. The initiating event frequencies for the potential events are approximately equal
to or less then when at power, and the same mitigation systems are available. SGs are fed by
multiple separate condensate and MFW systems (some plants also have additional SG feed
systems available). ADVs are considered to be no more important in this Mode than in Mode 1.

Mode 1 o ,
The initiating events of interest in Mode 1 are provided on Table 3. The key activities in Mode 1
involve increasing reactor power level above 5% and bringing the turbine on-line. These
activities can lead to an increase in frequency of loss of feedwater; hence, it is important to have

EFW available when entering Mode 1.
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Modes 5-1 Offsite Power Considerations

Operation in the lower modes offers a higher potential for loss of offsite power if there are
activities ongoing in the switchyard as the plant is being brought up in modes. With deregulation
it is speculated that the grid stability may be degraded with power plants offline. Since there
may be an increased dependence on the emergency diesel generators (EDGs)® to supply the
required electrical power when the plant is offline, the EDGs should be available prior to
changing modes.

3.5 System Importance

When an initiating event occurs following a shutdown, the only energy that needs to be removed
from the RCS is decay heat and any thermal energy stored in RCS components, i.e., as a result of
partial RCS heatup prior to event initiation. This contrasts dramatically with full power
assessment plant states that can require full power energy to be removed from the fuel without
the benefit of normal heat removal processes. =~ Because of this, at-power assessments can
indicate very rapid RCS inventory depletion, RCS depressurization (or pressurization), RB
pressurization and ultimately core degradation rates. On a relative basis, such rates of change are
not possible with the assumed decay heat levels, and RCS pressure and temperatures associated
with Modes 5, 4, 3, and 2. Therefore, available mitigation systems are expected, via operator
action, to be able to mitigate initiating events associated with the various modes during a plant
startup following an outage.

Based on the foregoing discussion and the information included in sections 3.1, 3.2, 3.3, and 3.4,
a determination can be made of what STS required systems are more important during lower
modes than during at-power conditions (i.e., Mode 1). The systems of interest are those
delineated by STS as required in the lower modes during startup and return to power operations.
STS may require these systems when in a particular mode or to transition to a higher mode. The
results of this determination are presented in Table 4.

4.0 SUMMARY

The objective of this evaluation is to perform a qualitative risk assessment that focuses on STS
delineated systems required to be operable prior to changing modes during a return to power
from a plant shutdown. Performance of the qualitative assessment is based on a return to power
operations following a plant shutdown. The results of this assessment are presented in terms of
STS required systems that are more important during Modes 5, 4, 3, and 2 than during at-power
operations, i.e., Mode 1. ‘

Systems deemed more important represent limitations on plant mode changes during startup
following a plant shutdown. These systems are shown in Table 4.

3 Oconee uses two hydro-electric units rather than EDGs.

DATE: 10/1/01 _ PAGE -9




Qualitative Risk Assessment for Increased Flexibility in MODE Restraints

5.0 REFERENCES

1.

NUREG-1430, "Standard Technical Spemﬁcatlons Babcock and Wilcox Plants,
Revision 1," April 1995.

Industry/TSTF Standard Technical Spec1ﬁcat10n Change Traveler, “Increased Flexibility in
MODE Restraints,” TSTF-359, Rev. 5.

NUREG/CR-6144, "Evaluation of Potential Severe Accidents During Low Power and
Shutdown Operations at Surry, Unit 1, Volume 6 - Main Report," May 1995.

FTI Doc. No. 47-1172061-00 (BAW-2059), "Reactor Vessel Integrity -
Pressure/Temperature Limits,” VanScooter, et. al., November 1988.

NSAC-183, "Risk of PWR Inadvertent Criticality During Shutdown and Refueling,"
December 1992.

DATE: 10/1/01 PAGE - 10



Qualitative Risk Assessment for Increased Flexibility in MODE Restraints

Table 1
, Key Plant Parameters by STS Mode
Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Basis Parameter Refueling Cold Shutdown Hot Shutdown Hot Standby Startup Power
STS RCS T, (°F) NA <200 330 > T, > 200 >330 NA NA
Required' % Thermal PWR NA NA NA NA <5% >5%
Reactivity (ken) NA <0.99 <0.99 <0.99 - >0.99 >0.99
Expected RCS T, (°F) <140 > 140 to < 200 200 to < 330 330 to 532 549 582
operational RCS Pressure (psig) 0 0 to ~250 ~250 to ~750 ~750 to ~2155 ~2155 ~2155
conditions’  ['SG Pressure (psig) 0 0 to vacuum vacuum to ~85 ~85 to ~885 ~885 ~885
Notes:

1. This information is from NUREG 1430, Standard Technical Specifications Babcock and Wilcox Plants, Revision 1, April 1995.
2. This information is from Crystal River 3 operating procedures.
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Qualitative Risk Assessment for Increased Flexibility in MODE Restraints

Table 2
Key System Status by STS Mode
System Mode 6 Mode 5 "Mode 4 Mode 3 Mode 2 Mode 1
Refueling - Cold Shutdown Hot Shutdown Hot Standby Startup Power
RCS Makeup and Out of service Establish function In service In service In service In service
Letdown
RCPs Running None 2013 3 3or4 4 4
Reactor Trip Breakers Open Closed Closed Closed Closed Closed
DHR In service In service or in Standby Standby Standby Standby
standby
PZR Open to Vented to waste gas Bubble Bubble Bubble Bubble
containment system or N,
overpressure or.bubble :
RBS Out of service Place in standby Standby Standby Standby Standby
EFW Out of service Make available Standby Standby Standby Standby
HPI Out of service Establish limited Standby Standby Standby Standby
availability based on
LTOP measures :
LPI Out of service Out of service or in Standby Standby Standby Standby
, ‘ standby .
CF Out of service Out of service ~Out of service Standby Standby Standby
LTOP : Establish function In service - In service Not required Not required Not required
High Flux Trip Reset to NA Yes Yes Yes Yes* No
Low Setpoint ; B
Source Range Not Required" Two channels in Two channels in Two channels in Two channels in Not required
» , : service service service service -
Intermediate Range Not required Two channels in Two channels in Two channels in Two channels in Not required
service’ service® service’ service L
Power Range Not required Not required Not required Required Required Required
Notes:

1. Not required by STS, however, two channels of source range instruments are in service at all times when there is fuel in the RV. They are either those
associated with the normal nuclear instruments or temporarily installed refueling detectors. These instruments provide alarms for evacuation of the reactor
building and containment isolation if source range counts exceed a predetermined value.

2. Some plants re-instate the high flux trip setpoint in mode 2 after exit from the reactor protection system shutdown bypass.

3. 'When any control rod drive (CRD) trip breaker is in the closed position and the CRD system is capable of rod withdrawal.

DATE: 10/1/01
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Qualitative Risk Assessment for Increased Flexibility in MODE Restraints

Table 3
Initiating Events by STS Mode
Initiating Event Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Refueling Cold Shutdown Hot Shutdown Hot Standby Startup Power
Large LOCA' X X X
Medium LOCA' X X X
Small LOCA/Loss of Inventory” X X X X X X
RCP Seal LOCAs (loss of seal X X X
cooling)’
Loss of Main Feedwater X X X
Turbine Trip X
Loss of DHR X X X X X
Loss of Offsite Power X X X X X X
Cold Overpressurization x X
SG Tube Rupture® X X X
Secondary Side Breaks’ X X X X
ATWS ‘ X
Boron Dilution X X X X X X
Rod Withdrawal X X X X X
Notes:

1. Large and medium LOCAs are not considered in Modes 4 and 5 since the RCS pressure is much smaller than in Modes 1, 2, and 3.
2. Small LOCAs/Loss of Inventory in Modes 4, 5, and 6 are primarily due to alignment issues and open valves, not pipe breaks or random failures of RCP

seals.

3. RCP seal LOCAs are not considered in Modes 4, 5, and 6 since the RCS pressure and temperature are much less than in Mode 3.

4. SGTRs are not considered in Modes 4, 5, and 6 since the AP across the tubes (Prcs — Psg) is much smaller than in Mode 3,
5

Secondary side breaks are not considered in Medes 5 and 6 since the secondary side pressure is‘much smaller than in Modes 3 and 4.
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B&WOG Qualitative Risk Assessment for Increased Flexibility in MODE Restraints

Table 4

Results of B&WOG Systems “More”
Important Assessment ,
To Enter Plant Systems More Important'
Operating Mode

5 DHR

EDG [hydro-electric units for Oconee]
4 DHR _ ‘

EDG [hydro-electric units for Oconee]
3 - EDG [hydro-electric units for Oconee]
2 EDG [hydro-electric units for Oconee]
1 EFW*

EDG [hydro-electric units for Oconee]

Notes:

1. Includes systems supporting the operation of the systems listed in this column.

2, In Modes 5, 4, 3 and 2, EFW is not as important because of the availability of other multiple separate systems
to supply feedwater to the SGs. Other systems include multiple condensate and main feedwater systems
(some plants also have additional SG feed systems available). '

DATE: 10/1/01 PAGE - 14




TSTF-359, Rev. 9

ATTACHMENT 3
CEOG
Qualitative Risk Assessment for Relaxation
of
MODE Entry Restraints



@@ﬂmausnm ENGINEERING OWNERS GROUP
CE NPSD-

® ¢ ¢ O 6 O O O 0 0 1207, Rev 0

Qualitative Risk
Assessment for
Relaxation of Mode Entry
Restraints

CEOG Task 1181

© CE Nuclear Power LLC




LEGAL NOTICE

This report was prepared as an account of work sponsored by the CE
Owners Group and CE Nuclear Power LLC. Neither the CEOG nor
CENP LLC, nor any person acting on their behalf:

A.

Makes any warranty or representation, express or implied
including the warranties of fitness for a particular purpose or
merchantability, with respect to the accuracy, completeness,
or usefulness of the information contained in this report, or
that the use of any information, apparatus, method, or process
disclosed in this report may not infringe privately owned
rights; or

Assumes any liabilities with respect to the use of, or for
damages resulting from the use of, any information,
apparatus, method, or process disclosed in this report.

© 2001 CE Nuclear Power LLC
P.O. Box 500
Windsor, Connecticut 06095-0500

All Rights Reserved




CE Nuclear Power Non-Proprietary

CE NPSD-1207, Rev 0

Qualitative Risk Assessment for Relaxation of
Mode Entry Restraints

CEOG Task 1181
Final Report

Author:

Probabilistic Safety Analysis

Reviewer;
Joéeph Congdo,

Plant Systems

Approved: W 4

Richard Whipple
Probabilistic Safety Analysis

This document is the property of and contains information owned by CE Nuclear
Power LLC and/ or its subcontractors and suppliers. Itis transmitted to you in
confidence and trust, and you agree to treat this document in strict accordance
with the terms and conditions of the agreement under which it is provided to you.

© 2001 CE Nuclear Power LLC
P.O. Box 500
Windsor, Connecticut 06095-0500

All Rights Reserved




COPYRIGHT NOTICE

This report has been prepared by CE Nuclear Power LLC (CENP), a subsidiary of
Westinghouse Electric Company, for the members of the CE Owners Group participating in
this Group Task, and bears a CE Nuclear Power copyright notice. Information in this report
is the property of and contains copyright information owned by CENP and /or its
subcontractors and suppliers. It is transmitted to you in confidence and trust, and you agree
to treat this document and the information contained therein in strict accordance with the
terms and conditions of the agreement under which it was provided to you.

As a participating member of this CE Owners Group task, you are permitted to make the
number of copies of the information contained in this report which are necessary for your
internal use in connection with your implementation of the report results for your plant(s) in
your normal conduct of business. Should implementation of this report involve a third party,
you are permitted to make the number of copies of the information contained in this report
which are necessary for the third party's use in supporting your implementation at your
plant(s) in your normal conduct of business if you have received the prior, written consent of
CENP to transmit this information to a third party or parties. All copies made by you must
include the copyright notice in all instances.

The NRC is permitted to make the number of copies beyond those necessary for its internal
use that are necessary in order to have one copy available for public viewing in the
appropriate docket files in the NRC public document room in Washington, DC if the number
of copies submitted is insufficient for this purpose. Copies made by the NRC must include
the copyright notice in all instances.

© 2001 CE Nuclear Power LLC
P.O. Box 500
Windsor, Connecticut 06095-0500

All Rights Reserved




CE-NPSD-1207, Rev. 0

TABLE OF CONTENTS

Section Title Page
1.0 OBUE CTIVE .o 1
2.0 BACKGROWUND ..o ettt ettt e 1
3.0 APPROACH ... e e 2
3.1 RCS Parameters and Status of Key Systems ... 2
3.2 Key ACtivities IN Progress ... ..o 3
3.3 Initiating EVen S ... e 4
3.4 Assessment of Mode Dependent Component Restrictions ....................... 6
4.0 SUMM A R Y e e e 10
5.0 REFERENGCES ... o et 10
Table  Title Page
1 Key Plant Parameters by Technical Specification Mode..................................... 11
2 System Status by Technical Specification Mode ..., 12
3 Initiating Events by Technical Specification Mode.....................cocoii 13

4 Candidate Systems and Components Exempted from 3.0.4 Relaxation............. 14



CE-NPSD-1207, Rev. 0

1.0 OBJECTIVE

This report provides a qualitative risk assessment to identify the higher risk significant systems/
components as a function of plant operational modes for CEOG PWRs. Components identified
as high risk significant in the target mode are to be exempted from the proposed relaxation to
LCO 3.0.4. This effort supports the industry-wide risk-informed TSTF initiative to relax mode
entry restraints (TSTF-359).

2.0 BACKGROUND

Initiative 3 of the industry’s Risk-Informed Technical Specification (RITS) Program addresses a
global change to the Standard Technical Specifications that will allow mode changes to be
made while relying on action statements to satisfy the requirements of the LCO. Currently, LCO
3.0.4 states “When an LCO is not met, entry into a MODE or other specified condition in the
Applicability shall not be made except when the associated ACTIONS to be entered permit
continued operation in the MODE or other specified conditions in the Applicability for an
unlimited period of time.” This restrictive requirement can delay plant startup as the plant
expends considerable resources to expeditiously resolve startup issues that are risk insignificant
or low risk. For example, a nearly completed maintenance activity can delay a mode change
and adversely impact a utility’s plan for plant startup and return to power operation. To resolve
this concern, the industry has proposed, a change to LCO 3.0.4 that will allow mode changes to
occur with equipment inoperable by allowing the plant to enter the applicable LCO action
statement for that mode.

This proposal is based on the premise that most AOTs were developed for Mode 1 and pose an
acceptable plant risk for action statement entries initiated at, or occurring at lower modes. The
AQTs are believed to be conservatively short when lower mode operational conditions are
considered. To ensure the proposed relaxation is properly applied, systems/components that
are judged more important to lower mode operation are exempted from the change. Individual
plants may include these systems/components when incorporating this change provided the
mode changes are subject to a robust risk-informed assessment.

The industry developed a TSTF-359 (Standard Technical Specification Change Traveler,
Reference 1) for this proposed change and provided it to the NRC for review and approval. The
Traveler addressed the impact of this change on risk in a qualitative manner. As stated in the
Traveler:

"A qualitative review of initiating event frequencies, considering lower MODE (2, 3 or 4 for
PWRs, 2 or 3 for BWRs) accident mitigation features and the activities associated with the
lower MODES was performed and the review indicates that this proposed change is
reasonable and acceptable. Based on the review, systems/components were identified that
would be more important or less important in non-MODE 1 operation based on initiating
event. The review identified a small number of systems/components in which, based on an
increased potential for a particular initiating event in the lower MODES, entry into a MODE
of Applicability would potentially have a greater impact in MODES 2-4 than they would in
MODE 1.7

The NRC provided the following comment from their review:
“The industry should provide the “qualitative review,” mentioned under “Risk Discussion” in

the submittal, for the staff's review. In addition, a systematic investigation of likely changes
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in Modes or other specified conditions of operation and a “feeling” for the associated risks
could provide useful information to support an implementation approach for the proposed
change. For example, such investigation may show that no detailed PRA models are

needed to compare risks, including risks associated with “transition” modes of operation.”

This document summarizes the results of a qualitative review of contributors to mode dependent
risks. The “qualitative review” was based on the CEOG’s work with the PRA model for the San
Onofre Nuclear Generating Station performed to support the CEOG Risk-Informed End State
Assessment (CE-NPSD-1186, Reference 2).

3.0 APPROACH

A qualitative assessment is used to identify the specific systems/components that are required
to be available prior to specific mode transitions. In this assessment, consideration is given to
events that are unique to the specific mode being entered or that have an increased probability
of occurrence in the mode being entered, and the availability of required mitigation systems.
The basis for this assessment is a qualitative comparison of lower mode operations to operation
in Mode 1. For situations where Mode 1 risk issues dominate the need for the
system/component, the Mode 1 AOTs will be conservative when the event occurs in a lower
mode. The qualitative insights are supported by supplemental information contained in the
CEOG Risk-Informed End State Assessment Topical Report (Reference 2).

The risk associated with at-power operation is well understood. After decades of modeling PSA
aspects of power operation, reviews of alternative mode risks have identified that, as the plant
transitions from “at power” to “shutdown”, the importance of most TS systems decreases.
However, a few TS systems increase in importance. The increased importance of these
systems arises as a result of:

e Events unique to the mode of interest,
The typical events in the mode of interest have an increased probability of occurrence,
or

e The mode of interest has a reduced mitigation system capability.

For this assessment, only mode changes associated with returning to power are under
consideration. Therefore, it is necessary to identify those TS systems/components that are
more important in the lower modes so that they may be highlighted for special treatment.

It is assumed as part of this assessment that the existing mode specific TS for all equipment
provides adequate guidance to the plant staff with regard to the allowed outage time of a single
component. Furthermore, the associated risks of entry into the Action Statement are limited and
acceptable. Thus, entry into a TS action statement for a single component outage will be
acceptable when such an entry is performed in a manner consistent with the TS and
10CFR50.65 (a)(4) (Reference 3).

3.1 RCS Parameters and Status of Key Systems

The qualitative approach to identifying the more important lower mode systems/components
requires an understanding of the plant conditions when entering and exiting the different modes.
This includes the status of plant parameters and availability of event mitigation
systems/components. Table 1 provides a summary of key Reactor Coolant System (RCS)
parameters for each mode for a typical CE designed PWR.
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Table 2 provides the status of selected key systems for the different modes. The table shows
the status or availability of RPS/ESFAS actuation and event mitigation systems, and several key
normal operating systems. The table is not a comprehensive list of all plant operating systems.
The list is illustrative only. Support systems necessary for the proper functioning of major
systems are assumed to be available and operable.

3.2 Key Activities in Progress

The following provides a summary of the typical key activities that are in progress when
returning to power for the mode transitions. This is based on a typical Combustion Engineering

plant.

The following mode changes are considered:

Mode 6 to 5
Mode 5to 4
Mode 4 to 3
Mode 3 to 2
Mode 2 to 1

6-5

Modes

RCS cooling by Shutdown Cooling System (SCS).

Pressurizer safeties and manways installed.

Low Temperature Overpressure Protection (LTOP) is in service.

RCS charging and letdown in service.

RCP seal injection (Sys. 80 plants only) in service.

SG levels established and being maintained in the normal band.

Fully tension reactor vessel head closure bolts (This establishes the transition from
Mode 6 to Mode 5).

5-4

Modes

RCS fill and vent completed (for some CE desighed PWRs RCS can be water solid at
some point in Mode 5).

Pressurizer bubble established.

Establish/enable Engineering Safety Features Actuation Signals (ESFAS).

RCS temperatures being increased to ~ 330 °F (transition to Mode 4 occurs when RCS
temperature exceeds 200 °F).

RCS loops filled, with SG available as an operable heat sink (requires operable AFW
and steam release path).

Both Diesel Generators (DG) available and in standby.

RCS pressure being maintained at ~ 340 psig.

RCS cooling by Shutdown Cooling System (SDC secured as RCS heat up to above 200
°F and SG heat sink is established).

LTOP in service (Mode 5 and lower end of Mode 4) LTOP operation varies among
plants.

Containment spray and coolers are verified available.
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e RCS heatup being controlled by Turbine Bypass Control System or ADVs.
Mode 4-3

Steam Generators (SGs) chemistry being adjusted in preparation for startup.

SDC system is isolated.

LTOP system not in effect.

AFW being used to feed SGs (Note: plants with electric feedwater pumps or condensate
pumps may use them for startup instead of AFW).

e RCS temperatures being increased from ~ 330 °F to ~ 557 °F with pump heat (transition
to Mode 3 occurs when RCS temperature exceeds 350 °F, specific temperature range
may vary among plants).

RCS pressure being raised from ~ 340 psig to ~ 2235 psig.

SIAS and MSIS auto reset.

Mode 3-2

e Remaining RCPs started when RCS is greater than about 525 °F (Mode 3).
» Reactor trip breakers are closed (Mode 3).

e Shutdown and control banks are withdrawn (Mode 3).

e Power is less than 5% (Mode 2).

Mode 2-1
e Transfer from AFW to MFW (note that some plants may already be on MFW depending
on their approach to plant startup) (Mode 1).
Increase power (Mode 1).
Bring turbine on-line (Mode 1).

3.3 Initiating Events

Table 3 provides a summary of the initiating events by mode. The following discusses the
applicability of each initiating event in each mode.

Large LOCAs: Large LOCAs are due to RCS pipe breaks. These are most likely when the
RCS is at operating pressure which occurs in Modes 1, 2 and 3. The frequency of occurrence is
expected to be the same for each mode.

Medium LOCAs: Medium LOCAs are due to RCS pipe breaks, stuck open safety relief valves
or Power Operated Relief Valves (PORVs). These are most likely when the RCS is at operating
pressure which occurs in Modes 1, 2 and 3. The frequency of occurrence is expected to be the
same for each mode. Stuck open safety valves or PORVs can occur as a result of transient
events which lead to increased RCS pressures, such as, total loss of main feedwater and
turbine trip.

Small LOCAs: Small LOCAs are due to RCS pipe breaks, random failures of RCP seals, or
mis-aligned systems. Pipe breaks are most likely when the RCS is at operating pressure which
occurs in Modes 1, 2 and 3, and the frequency of the pipe break contribution to the initiating
event frequency is expected to be the same for each of these modes. Random failures of RCP
seals are also most likely when the RCS is at operating pressure and temperature which occurs
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prinﬁarily in Modes 1, 2 and 3. A successful response to breaks in the small break LOCA size
range requires availability of steam generator heat removal.

Mis-alignment issues that can lead to LOCAs (also referred to as loss of inventory events) occur
most frequently in the lower end of Mode 4 when the RCS cooling is switched between
Shutdown Cooling heat removal via the SDC system and SG heat removal.

Contributors to small LOCAs by mode:

Mode 1: RCS pipe breaks, random failures of RCP seals.
Mode 2: RCS pipe breaks, random failures of RCP seals.
Mode 3: RCS pipe breaks, random failures of RCP seals.
Mode 4: Mis-alignment issues related to Shutdown Cooling System.
Mode 5: Mis-alignment issues related to Shutdown Cooling System.

RCP Seal LOCAs (loss of seal cooling, System 80 only): RCP seal LOCAs due to random
mechanical failure of seals are considered as small LOCA. Induced RCP seal LOCAs may
arise resulting from loss of seal cooling due to complete failure of component cooling water or
service water. Seal failure is most likely when the RCS temperature and pressure are high and
the RCP is operating. This occurs in Mode 1, 2 and 3. In Modes 4, 5 and 6 the RCS
temperature is sufficiently low that the seals would not be subject to thermal temperature
challenges. In addition, the RCS pressure is significantly reduced in the lower operating modes,
so the ability to mitigate the event is enhanced

General Transients: The general transients group includes loss of feedwater and turbine trip
events. These events primarily occur when the reactor is at a power level greater than 5% in
Mode 1. At power levels less than 5%, the main feedwater system may or may not be operating
and the turbine is not operating.

Loss of Decay Heat Removal: Decay heat removal may be accomplished in Modes 2-5.
Several means exist to remove decay heat. Two primary mechanisms for decay heat removal
the SGs and the shutdown cooling system. Steam generators are used to remove decay heat
using AFW and TBV’s or ADVs in Modes 2 and 3, and the upper part of Mode 4. For some
plants, MFW may support heat removal in theses modes as well. Shutdown Cooling decay heat
removal is in effect in the lower part of Mode 4, and Modes 5 and 6. When entering Mode 5
from Mode 6 the RCS is depressurized and RCS loops may not be filled. Reduced inventory
availability may lead to lower NPSH margin and an increased potential for loss of decay heat
removal.

Loss of Offsite Power: This event is applicable to all modes of operation. If work is ongoing in
the switchyard, there is an increased probability of a loss of offsite power event, otherwise the
event frequency is the same in each mode. Typically, work in the switchyard occurs in the lower
modes and not in Mode 1. At lower modes (Modes 4, 5 and 6) LOOP is particularly problematic
as most plants are designed such that all heat removal mechanisms require electrical power.

Steam Generator Tube Ruptures: Steam generator tube ruptures are of concern when there is
a high pressure difference across the steam generator tubes. This occurs when the RCS is at a
high pressure and the secondary side is at normal operating pressure or lower. This event is of
interest in Modes 1, 2, 3 and the upper end of Mode 4 prior to reducing the RCS pressure.
There is no significant difference in event frequency between these modes.
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Secondary Side Breaks: Secondary side breaks are of concern when the secondary side is at
normal operating pressure which is in Modes 1, 2 and 3. There is no significant difference in
event frequency between these modes. The impact of secondary side breaks in Mode 4 is
reduced as the secondary temperature is typically less below 350 F (saturation pressure at 350
F is about 135 psia).

Cold Overpressurization: Cold overpressurization is of greatest interest when the RCS is water
solid. This occurs during Mode 5 operation. For most plants, cold overpressurization is also of
interest in Mode 4.

ATWS: The ATWS event is only of concern when the reactor is at power. In Modes 3 - 6 the
reactor is at 0 power with the control rods inserted, therefore, ATWS is not possible. In Mode 2
the initial power level is less than 5%, and the high RCS pressure threat associated with an
ATWS event will not occur, as the RCS has less stored energy than in Mode 1 and
proportionally greater heat removal capacity. Therefore, this event is of primary interest in
Mode 1.

Rod Withdrawal: Rod withdrawal events can only occur when the rods are in the core and the
reactor trip breakers are closed. This situation can occur in Modes 1 - 3.

Boron Dilution: The boron dilution event is of interest in all modes of operation and results
primarily from lower boron concentration makeup being returned to the RCS. This would likely
be related to malfunctions of the CVCS or operator error.

3.4 Assessment of Mode Dependent Component Restrictions

Based on the previous information, the following assessments identify the key plant
components, whose unavailability could lead to a higher risk level in the lower modes of plant
operation This information is provided by plant mode.

Mode 5 Operation

The events of interest in Mode 5 are loss of inventory, loss of RCS heat removal, loss of offsite
power, boron dilution and cold overpressurization. On initial entry into Mode 5 the RCS
generally will be depressurized (loops may be filled or not filled). During midloop operation the
potential for loss of decay heat removal is increased due to the reduced availability of NPSH
margins for the SDC pumps. To reduce the risk from this event, the operators should be well
trained on mid-loop operation and only one of the redundant trains of the Shutdown Cooling
System should be operating at one time. Possible primary flow diversions due to valve
realignments may result in inadvertent loss of coolant events. To minimize these risks, plant
operation should be in accordance with the plant shutdown operations program plan. In this
mode, the reactor vessel and RCS components are also susceptible to overpressurization
failure due to loss of decay heat removal or spurious injection by HPSI. The cold
overpressurization event is unique to Modes 5 and 4; it represents a risk not considered in the
other modes. The LTOP system is designed to mitigate these challenges during low
temperature operation.
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Component Restrictions for entering Mode 5 using LCO 3.0.4 relaxation

Mode 5 risks are driven by loss of decay heat removal and, for water solid (or near solid
conditions), spurious HPSI injection and unavailability of LTOP. Prior to entering Mode 5, both
trains of the Shutdown Cooling System need to be available with one train in service, one EDG
should be available (consistent with TS) , and the LTOP system is required to be in service.

Note that while HPSI is not required to be operable in Mode 5, shutdown practices typically
recommend one train of HPSI be available to inject borated water into the RCS.

Mode 4 Operation

The events of interest in Mode 4 are loss of inventory, loss of decay heat removal, loss of offsite
power, secondary side breaks, boron dilution, and cold overpressurization. The key activities in
Mode 4 involve the switch, from Shutdown Cooling to SG heat removal and the increase in RCS
temperature. During this switch the plant is susceptible to loss of RCS heat removal and loss of
inventory events. The loss of inventory events due to Shutdown Cooling system mis-
alignments, have been shown to contribute significantly to the risk of Mode 4 operation in
shutdown PRA models. To reduce the risks from these two events it is important to ensure the
appropriate mitigation systems are available. These include the AFW system to maintain heat
removal and one HPSI Pump or the CVCS to supply coolant for inventory control. Low
Temperature Overpressure Protection (LTOP) is also important in the lower end of Mode 4.

The LTOP system is designed to mitigate excessive pressure at low temperature events.

Component Restrictions for entering Mode 4 using LCO 3.0.4 relaxation

In the low temperature end of Mode 4, LTOP is required to be in service. Many means exist to
provide RCS heat removal in Mode 4. Standard operating guidance should be followed to
ensure diverse and redundant heat removal paths are available. For shutdown cooling
operation, entry into Mode 4 should not be made without availability of both trains of SDC or
availability of two trains of AFW and support systems and steam relief paths. As a result of the
possibility of reduced inventory in this mode and the potential for loss of inventory events during
the mode 5 to 4 transition, the requirement for inventory control via availability of one train of
HPSI (per LCO 3.5.3) should also be exempted from the LCO 3.0.4 relaxation. In the higher
temperature end of Mode 4, use of the mode relaxation for AFW train inoperability should also
be excluded.

Mode 3 Operation

The events of interest in Mode 3 are loss of coolant events, loss of decay heat removal, loss of
offsite power, SG tube rupture, secondary side breaks and boron dilution. The key activities in
Mode 3 involve the RCS temperature and pressure increase, and withdrawing the shutdown
and control rods. The risk of from, most events are dependent on the core decay heat load.
During startup, Mode 3 will have less risk than Mode 1 operation. This is likely since the decay
heat level is lower during a startup from a lower mode than the decay heat level following a
reactor trip. Also, initiating event frequencies are approximately equal to, or less than those in
Mode 1, with most of the same mitigation capability. Unlike Mode 1, MFW may not be available
in Mode 3. For most CE PWRs, in Mode 3 the plant is dependent on AFW for RCS heat
removal, therefore, the availability of AFW is important. A degraded AFW system puts the plant
into a more susceptible condition with regard to decay heat removal.
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As in Mode 4, the ECCS technical specification only requires one train of HPSI for inventory
control so long as the RCS pressure is below [1700 psia).

Component Restrictions for entering Mode 3 using the LCO 3.0.4 relaxation

A risk assessment prior to entering Mode 3 should ensure that adequate means exist to provide
core/ RCS heat removal and inventory control. Prior to entering Mode 3, the AFW system and
one train of the HPSI system are required to be available. This requirement also includes the
associated support systems and associated steam relief paths required for the proper
functioning of these systems. In addition, actuation signals to start the AFW system should be
placed in service prior to switching RCS heat removal to the AFW system. As with Mode 4, the
AFW system is of more risk importance in Mode 3 than in Mode 1. It is therefore recommended
that without additional PSA assessments, the AFWS should be excluded from the LCO 3.0.4
relaxation. Furthermore, since inability to meet the HPSI system TS at lower RCS pressures
will result in no HPSI injection capability Mode 3, it is recommended that this condition also be
excluded from the LCO 3.0.4 relaxation.

As EDGs are important for providing emergency power to the required mitigating systems, the
LCO 3.0.4 exemption is also extended to the plant EDGs.

Mode 2 Operation

The events of interest in Mode 2 are the same as those for at-power operation with the
exception of loss of main feedwater (although loss of decay heat removal is applicable), turbine
trip and ATWS. The key activities in Mode 2 involve increasing the reactor power level to less
than 5%. The probability of, and risk from, events are the same or less than Mode 1. This is
likely since the decay heat level is lower during a startup Mode 2, the initiating event
frequencies for the potential events are approximately equal to or less than those in Mode 1,
with both modes having the same mitigation systems available. In Mode 2 the plant may be
dependent on AFW for RCS heat removal; therefore, the availability of AFW is important. A
degraded AFW system puts the plant into a more susceptible condition with regard to decay
heat removal.

Component Restrictions for entering Mode 2 using the LCO 3.0.4 relaxation

Prior to entering Mode 2, the AFW system is secured, but required to be available. This
includes the associated support systems and actuation signals to start the AFW system. The
AFW system is more risk significant in Mode 2 than in Mode 1. |t is therefore recommended
that without additional PSA assessments, the AFW system should be excluded from the LCO
3.0.4 relaxation. As EDGs are important for providing emergency power to the required
mitigating systems, the LCO 3.0.4 exemption is also extended to the plant EDGs.

Mode 1 Operation

The events of interest in Mode 1 are provided on Table 3. The key activities in Mode 1 involve
increasing the reactor power level to 100%, transferring from AFW to main feedwater (some
plants may already be on MFW), and bringing the turbine on-line. These startup activities
provide for an increased probability of loss of feedwater flow to the steam generators. During
this phase of the startup, the plant is more dependent on AFW than when operating at steady-
state conditions due to the increased potential for loss of feedwater or turbine trip. A degraded
AFW system puts the plant into a more susceptible condition with regard to decay heat removal.

Page 8 of 14



CE-NPSD-1207, Rev. 0

Component Restrictions for entering Mode 1 using the LCO 3.0.4 relaxation

Prior to entering Mode 1, the AFW system, associated support systems and actuation signals
are required to be available. The AFW System provides decay heat removal capability for a
wide range of plant upsets. It is therefore recommended that without additional PSA
assessments, the AFWS should be excluded from the LCO 3.0.4 relaxation. As EDGs are
important for providing emergency power to the required mitigating systems, the LCO 3.0.4
exemption is also extended to the plant EDGs.

Comments on EDG Unavailability

Operation in the lower modes offers a higher potential for loss of offsite power if there are
activities ongoing in the switchyard. If such activities are in progress, then there is an increased
plant dependence on the Emergency Diesel Generators (EDGs). Therefore, if there are
activities ongoing in the switchyard, the risk assessments should consider the potential for
increased loss of power events. While in any shutdown mode, standard plant practices for
ensuring safe plant shutdown operation should be followed. The plant risk in shutdown modes
will be managed consistent with the requirements of 10CFR50.65.

it should be noted that EDG restrictions discussed above are based on situations where the TS
EDGs are the only source of emergency AC. Plants with alternate AC sources and/or plant
cross-ties may have sufficient redundancy such that additional flexibility in relaxing mode
restraints can be justified.
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4.0 SUMMARY

An assessment of the components important to controlling risk in lower modes was performed.
The results of this assessment identified several components which are not candidates for the
proposed change and should be excluded from the LCO 3.0.4 relaxation. These components

and their Mode limitations are identified in Table 4.

Note that components contained in Table 4 may be removed from the exclusionary list on a
plant specific basis via use of RG 1.174. To secure this additional flexibility, a commitment to a
pre-transition assessment will be required and the PSA methodology should be capable of
estimating plant risks in Modes 4 and 5.
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Table 1
Key Plant Parameters by Technical Specification Mode
Parameter Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Average RCS NA <200 °F 200 °F to 350 °F >350 °F Normal Operating | Normal Operating
Temperature Temperature Temperatures
Reactor Power NA NA NA NA <5% >5%
Level
Reactivity NA <0.99 <0.99 <0.99 2099 >0.99
Condition K
RCS Pressure Atmospheric Atmospheric Min RCP NPSH to | 1500 psia to 2250 ~ 2250 psia ~ 2250 psia
~ 1500 psia psia
Pressurizer Status | - open/ventedto | Closed/Water solid Bubble Bubble Bubble Bubble
- closed/water
solid
Secondary Side 0 psig 0 psig Operating Normal Operating | Normal Operating | Normal Operating
Pressure pressure limited Pressure Pressure Pressure
by RCS
temperature
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Table 2
System Status by Technical Specification Mode
System Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Charging and Placed In Service | In service In service In service In service In service
Letdown (CVCS) | before mode
change
Reactor Coolant | None running As needed for As needed for plant | All running All running All running
Pumps plant heatup heatup
Shutdown In service In service In service or Isolated Isolated Isolated
Cooling System Isolated
Auxiliary Out of service Out of service Aligned for startup | Aligned for startup | Aligned for In standby
Feedwater or in standby startup or in
standby
Low Pressure In Service* In Service* In Service or Standby Standby Standby
Safety Injection Standby
Pump
High Pressure Pull to lock (LTOP) | Pull to lock Pull to lock (LTOP) | Standby Standby Standby
Safety Injection (LTOP) Standby two trains two trains two trains
Pump one frain operable | operable above operable operable
[1700 psia]

LTOP Enabled Enabled Enabled (Below Disabled Disabled Disabled

275 °F))
Log Power/Power | Not required Operable Operable Operable Operable Operable
Rate of change
RPS Matrix Not required Operable Operable Operable Operable Operable
RPS Trip Unit Not required Not required Not required Not required Operable Operable
ESFAS Not required Not required Operable Operable Operable Operable

(Manual Actuation)
Emergency One EDG Operable | One EDG Operable Operable Operable Operable
Diesel Generators Operable (Two) (Two) (Two) (Two)

* To support SDC.
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Table 3
Initiating Events by Technical Specification Mode
Initiating Event Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6

Large LOCA' X X X
Medium LOCA' X X X
Small LOCA/loss of inventory” X X X X X X
RCP Seal LOCAs (loss of X X X
seal cooling)5
Loss of Main Feedwater X
Turbine Trip X
Loss of Decay Heat Removal’ X X X X X
Loss of Offsite Power X X X X X X
Cold Overpressurization X X
SG Tube Rupture’ X X X
Secondary Side Breaks” X X X X
ATWS X
Boron Dilution X X X X X X
Rod Withdrawal® X X X
Notes:

1. Large and medium LOCAs are not considered in Modes 4, 5 and 6 since the RCS pressure is much lower than in Modes 1, 2 and 3.
2. Small LOCAs in Modes 4, 5 and 6 are primarily loss of inventory events due to alignment issues and open valves, not pipe breaks or random

failures of RCP seals.

3. SGTRs are not considered in Modes 4, 5 and 6 since the delta P across the tubes (Prcs - Psecondary sice) IS much lower than in Mode 3.

4. Secondary side breaks are not considered in Modes 5 and 6 since the secondary side pressure is much lower than in Modes 3 and 4.

5. RCP seal LOCAs are not considered in Modes 4, 5 and 6 since the RCS pressure and temperature are much less than in Mode 3. SGTRs
have also been excluded from Mode 4 since the expected SGTR pressure difference is less than that at power.

No

Rod withdrawal is not considered in Modes 5 and 6 since the reactor trip breakers are open.
Loss of MFW is applicable to plants that start up on MFW. In this case, this event is the same as the Loss of Decay Heat Removal event.
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Temperature otherwise
relaxation not allowed

Table 4
Candidate Systems and Components Exempted from 3.0.4 Relaxation

System/Component - 5 MODE y :

(Startup) {Hot Standby) (Hot Shutdown) {Cold Shutdown)
SDC* Component Not Component Not Component Not Relaxation Not

Required Required Required Allowed
LTOP/PORVs (when used for LTOP) Component Not Component Not Component Not Relaxation Not

Required Required Required above Set Allowed

EGD*

Relaxation Not

Relaxation Not

Relaxation Not

Relaxation Not

Allowed Allowed Allowed Allowed
RPS Relaxation Not Component Not Component Not Component Not
Allowed Required Required Required
HPSI and LPSI Relaxation Allowed Relaxation allowed Relaxation Not Component Not
above [1700 PSIAf only Allowed Required
Otherwise Relaxation
Not Allowed
AFW/EFW* Relaxation Not Relaxation Not Relaxation Not Component Not
Allowed Allowed** Allowed** Required

*  Support systems required for operability.

** Restricted relaxation may be allowed based on results of PSA risk assessments.
+ There is an expectation that one train of HPSI be available.
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1.0 Objective

Provide the qualitative risk assessment to identify the systems/components required to be available prior
to changing modes during plant startup to power operation.

2.0 Background

Initiative 3 of the industry’s Risk-Informed Technical Specification (RITS) Program addresses a global
change to the Standard Technical Specifications that will allow Mode changes to be made while relying
on Action statements to satisfy the requirements of the LCO. Currently, LCO 3.0.4 states “When an LCO
is not met, entry into a MODE or other specified condition in the Applicability shall not be made except
when the associated ACTIONS to be entered permit continued operation in the MODE or other specified
conditions in the Applicability for an unlimited period of time.” This restrictive requirement can delay
the startup of a plant and in many situations it is overly restrictive. A nearly completed maintenance
activity can delay a mode change and adversely impact a utility’s plan for plant startup and return to
power operation. A mode change is prohibited by the Technical Specifications, except as noted above,
with certain equipment inoperable even though once in the mode of interest or at-power the plant may be
able to operate for a limited period with the same equipment inoperable. This proposed change will allow
mode changes with equipment inoperable consistent with the applicability of that mode.

The industry developed TSTF-359 (Standard Technical Specification Change Traveler, Reference 1) for
this proposed change and provided it to the NRC for review and approval. The Traveler addressed the
impact of this change on risk in a qualitative manner. As stated in the Traveler:

“ A qualitative review of initiating event frequencies, considering lower MODE (2, 3, or 4 for PWRs,
2 or 3 for BWRS) accident mitigation features and the activities associated with the lower MODES
was performed and the review indicates that this proposed change is reasonable and acceptable.
Based on the review, systems/components were identified that would be more important or less
important in non-MODE 1 operation based on initiating event. Thereview identified a small number
of systems/componentsin which, based on an increased potential for a particular initiating event in
the lower MODES, entry into a MODE of Applicability would potentially have a greater impact in
MODES 2-4 than they would in MODE 1.”

The NRC provided the following comment from their review:

“ The industry should provide the “ qualitative review” , mentioned under “ Risk Discussion” in the
submittal, for the staff’ sreview. In addition, a systematic investigation of likely changes in Modes or
other specified conditions of operation and a “ feeling” for the associated risks could provide useful
information to support an implementation approach for the proposed change. For example, such
investigation may show that no detailed PRA models are needed to compare risks, including risks
associated with “ transition” modes of operation.”

The “qualitative review”” was based on the CEOG’s work with the PRA model for the San Onofre Nuclear
Generating Station. Its applicability to plants for the other Owners Groups is not specified or discussed in
the Traveler. To resolve this issue, the industry agreed to provide the NRC the requested “qualitative
review” for each Owners Group.



3.0 Approach

A qualitative assessment was used to identify the specific equipment that is required to be available prior
to specific mode transitions. In this assessment, consideration is given to events that are unique to the
specific mode being entered or that have an increased probability of occurrence in the mode being
entered, and the availability of required mitigation systems. The basis for this assessment is a qualitative
comparison to at-power plant operation in Mode 1. The risk from at-power operation is well understood,
and generally associated with the highest level of plant risk, therefore, operation in the lower modes with
equipment unavailable should not be more limiting than operation in Mode 1 unless:

there are unique events to the mode of interest,
the typical events in the mode of interest have an increased probability of occurrence, or
the mode of interest has a reduced mitigation system capability.

For this assessment, it is necessary to understand the key plant changes that occur during the mode
changes so it is possible to identify the initiating events that can occur and systems available for event
detection, actuation, and mitigation.

The following mode changes are considered:

Mode 6 to 5
Mode 5 to 4
Mode 4 to 3
Mode 3 to 2
Mode 2 to 1

3.1 RCS Parameters and Status of Key Systems

The qualitative approach requires an understanding of the plant conditions when entering and exiting the
different modes. This includes the status of plant parameters and availability of event mitigation systems.
Table 1 provides a summary of the important reactor coolant system (RCS) parameters for the different
mode transitions. This table also provides the Tech Spec temperatures and power levels specified for the
different modes. Only mode changes when returning to power are under consideration.

Table 2 provides the status of the key systems for the different modes. This shows the status or
availability of the primary event actuation and mitigation systems, and several key normal operating
systems. This table is not a comprehensive list of plant operating or standby systems nor is it intended to
be such a list. The support systems for these systems are also required.

3.2 Key Activities in Progress

The following provides a summary of the typical key activities that are in progress when returning to
power for the mode transitions. This is based on a typical Westinghouse plant.

Modes 6-5
Install pressurizer safeties and manways (Mode 6)
RCS fill and vent (Mode 6)
Establish RCS charging and letdown (Mode 6)
Establish RCS seal injection flow (Mode 6)
Establish cold overpressure protection (Mode 6) (RCS will be water solid at some point in Mode 5)



Lower steam generator (SG) levels (Mode 6)

Increase RCS temperature from ~130°F to ~185°F (transition to Mode 5 occurs when RCS
temperature exceeds 140°F, per the Improved Tech Specs transition to Mode 5 occurs when the RCS
temperature is >200°F and all head closure bolts are fully tensioned)

Increase RCS pressure from open-to-containment to ~340 psig

RCS cooling by residual heat removal (RHR) system (Modes 6 and 5)

Modes 5-4
Establish pressurizer bubble (Mode 5) (RCS will be water solid at some point in Mode 5)
Place centrifugal charging pumps (CCP) in standby after bubble established (Mode 5)
Place solid state protection system (SSPS) in service (Mode 5)
Increase RCS temperature from ~185°F to ~330°F (transition to Mode 4 occurs when RCS
temperature exceeds 200°F)
Verify auxiliary feedwater (AFW) aligned for startup (Mode 4)
Maintain RCS pressure at ~340 psig
RCS cooling by RHR (Mode 5 and lower end of Mode 4)
Cold overpressure protection in service (Mode 5 and lower end of Mode 4)

Mode 4-3 (lower end of mode 4 on RHR, then switch to AFW)
Prepare SGs for startup (Mode 4)
Restore AFW actuation signals and AFW components for automatic actuation (Mode 4)
Place RHR system in standby (lower end of Mode 4)
Block cold overpressure protection system (Mode 4)
Initiate AFW (note that at some plants, a startup feedwater pump or condensate pumps and main
feedwater (MFW) may be used for startup instead of AFW) (Mode 4)

Increase RCS temperature from ~330°F to ~557°F (transition to Mode 3 occurs when RCS
temperature exceeds 350°F)

Increase RCS pressure from ~340 psig to ~2235 psig

Start remaining RCPs (Mode 3)

Verify pressurizer (PZR) pressure safety injection (SI) and steamline pressure SI and steamline
isolation (SLI) auto reset (Mode 3)

RCS heatup controlled by condenser steam dumps and SG atmospheric relief valves

Mode 3-2
Close reactor trip breakers (Mode 3)
Withdraw shutdown and control banks (Mode 3)
Raise power to less than 5% (Mode 3 to 2)

Mode 2-1
Transfer from AFW to MFW (note that some plants may already be on MFW depending on their
MFW design and approach to plant startup) (Mode 1)
Increase power (Mode 1)
Bring turbine on-line (Mode 1)

3.3 Initiating Events

Table 3 provides a summary of the initiating events by mode. The following discusses the applicability
of each initiating event in each mode.



Large LOCAs: Large LOCAs are due to RCS pipe breaks. These are most likely when the RCS is at
operating pressure which occurs in Modes 1, 2, and 3. The frequency of occurrence is expected to be the
same for each mode.

Medium LOCAs: Medium LOCAs are due to RCS pipe breaks. These are most likely when the RCS is
at operating pressure which occurs in Modes 1, 2, and 3. The frequency of occurrence is expected to be
the same for each mode.

Small LOCAs: Small LOCAs are due to RCS pipe breaks, stuck open safety valves or power operated
relief valves (PORV), random failures of RCP seals, or mis-aligned systems. Pipe breaks are most likely
when the RCS is at operating pressure which occurs in Modes 1, 2, and 3, and the frequency of the pipe
break contribution to the initiating event frequency is expected to be the same for each of these modes.
Stuck open safety valves or PORVs can occur as a result of transient events which lead to increased RCS
pressures, such as, total loss of main feedwater and turbine trip. These are Mode 1 events (the plant is on
main feedwater with the turbine operating only in Mode 1). Random failures of RCP seals are also most
likely when the RCS is at operating pressure and temperature which occurs primarily in Modes 1, 2, and
3. Mis-alignment issues that can lead to LOCAs (also referred to as loss of inventory events) occur most
frequently in the lower end of Mode 4 when the RCS cooling is switched between the RHR system and
AFW.

Contributors to small LOCAs by mode:

Mode 1: RCS pipe breaks, stuck open safety valves or PORVs, random failures of RCP seals
Mode 2: RCS pipe breaks, random failures of RCP seals

Mode 3: RCS pipe breaks, random failures of RCP seals

Mode 4: Mis-alignment issues due to switch between RHR and AFW

Mode 5: Mis-alignment issues related to RHR cooling (lower frequency than for Mode 4).

The frequency of a small LOCA is expected to be lower in Modes 2 and 3, than in Mode 1 since
consequential LOCAs are not expected to occur in Modes 2 and 3. The frequency of a small LOCA, or
loss of inventory event, in Mode 4 has been seen to be a significant contributor to plant risk. The
frequency of a small LOCA in Mode 5 is expected to be lower than in Mode 4 since RHR cooling is
already established in Mode 5 and mis-alignment issues reduced.

RCP Seal LOCAs (loss of seal cooling): RCP seal LOCAs resulting from loss of seal cooling due to
complete failure of component cooling water or service water are most likely when the RCS temperature
and pressure are high. This occurs in Mode 1, 2, and 3. In the lower modes the RCS temperature is lower
so the seals would not be subject to the high temperatures. In addition, the RCS pressure is significantly
reduced in the lower operating modes.

General Transients: The general transients group includes loss of main feedwater and turbine trip events.
As previously noted some plants use condensate pumps and MFW to return to power. These events can
primarily occur when the reactor is at a power level greater than 5% in Mode 1. At power levels less than
5%, the main feedwater system may or may not be operating and the turbine is not online.

Loss of Decay Heat Removal: Loss of decay heat removal is applicable to Modes 2-6. Decay heat is
being removed by the AFW system (or possibly the startup feedwater systems and condensate pumps and
MFW) in Modes 2 and 3, and the upper part of Mode 4. RHR decay heat removal is in effect in the lower
part of Mode 4, and Modes 5 and 6. In Mode 4, the switch between RHR cooling and AFW can lead to
an increased frequency of occurrence of this event. When entering Mode 5 from Mode 6 the RCS is




depressurized and RCS loops may not be filled. Under this situation there is an increased potential for
loss of decay heat removal.

Loss of Offsite Power: This event is applicable to all modes of operation. If work is ongoing in the
switchyard, there is an increased probability of a loss of offsite power event. Work in the switchyard
usually occurs in the lower modes and not in Mode 1. In addition, with deregulation it is speculated that
the grid stability may be degraded with power plants offline. Therefore, a loss of offsite power may
become more likely when a plant is not online.

Steam Generator Tube Ruptures: Steam generator tube ruptures are of concern when there is a high
pressure difference across the steam generator tubes. This occurs when the RCS is at a high pressure and
the secondary side is at normal operating pressure or lower. This event is of interest in Modes 1, 2, 3, and
the upper end of Mode 4 prior to reducing the RCS pressure. There is no significant difference in event
frequency between these modes.

Secondary Side Breaks: Secondary side breaks are of concern when the secondary side is at normal
operating pressure which is in Modes 1, 2, 3, and 4. There is no significant difference in event frequency
between these modes.

Cold Overpressurization: Cold overpressurization is of greatest interest when the RCS is water solid.
This occurs during Mode 5 operation. Cold overpressurization is also of interest in Mode 4.

ATWS: The ATWS event is only of concern when the reactor is at power. In Modes 3-6 the reactor is at
0 power with the control rods inserted, therefore, ATWS is not possible. In Mode 2 the initial power
level is less than 5%, and the high RCS pressures associated with an ATWS event will not occur.
Therefore, this event is of primary interest in Mode 1.

Rod Withdrawal: Rod withdrawal events can only occur when the rods are at least partially in the core
and the reactor trip breakers are closed. This situation can occur in Modes 1-3.

Boron Dilution: The boron dilution event is of interest in all modes of operation and results primarily
from lower boron concentration makeup being returned to the RCS related to malfunctions of the CVCS.
There is no significant difference in event frequency between the modes.

3.4 Mode Entry Equipment Restrictions

Based on the previous information, the following are identified as the key events or plant perturbations,
that could lead to a higher risk level in the lower modes of plant operation compared to the risk level for
at-power operation. From this the limitations on equipment unavailability for mode entry is determined
and provided. This information s provided by plant mode.

Mode 5

The events of interest in Mode 5 are loss of inventory, loss of RCS heat removal, loss of offsite power,
dilution, and cold overpressurization. On initial entry into Mode 5 the RCS generally will be
depressurized and loops not filled. Under these conditions the potential for loss of decay heat removal is
increased. To reduce the risk from this event both trains of RHR should be available. There are no other
significant plant perturbations that can impact plant safety in Mode 5 except for RCS overpressurization.
The RCS is susceptible to cold overpressurization due to RCS temperature and potential water solid
conditions. The cold overpressurization event is unique to Modes 5 and 4; it represents a risk not



considered in the other modes. The cold overpressure protection system is designed to mitigate these
events. This includes the associated support systems.

Limitation: Prior to entering Mode 5, both trains of RHR need to be available, with one train in service,
and the cold overpressure protection system is required to be in service.

Mode 4

The events of interest in Mode 4 are loss of inventory, loss of decay heat removal, loss of offsite power,
secondary side breaks, boron dilution, and cold overpressurization. The key activities in Mode 4 involve
the switch from RHR cooling to AFW cooling (or to startup feedwater or condensate/main feedwater
pumps) and the increase in RCS temperature. During this switch the plant is susceptible to loss of RCS
heat removal and loss of inventory events. The loss of inventory events, due to RHR system mis-
alignments, have been shown to contribute significantly to the risk of Mode 4 operation in shutdown PRA
models. To reduce the risks from these two events it is important to ensure the appropriate mitigation
systems are available. These include the AFW system to maintain heat removal and the high head safety
injection system to supply coolant for inventory control. For plants starting up on startup FW or main
FW, the AFW system is a backup system and represents one of several methods to provide for decay heat
removal, therefore, AFW is not as important for heat removal. Cold overpressurization is also important
in the lower end of Mode 4. The cold overpressurization protection system is designed to mitigate this
event.

Limitations: Prior to entering Mode 4, the AFW system and the high head safety injection systems are
required to be available. This includes the associated support systems. For plants not starting up on
AFW, there are no AFW limitations for entering Mode 4. The cold overpressure protection system is also
required to be in service.

Mode 3

The events of interest in Mode 3 are loss of coolant events, loss of decay heat removal, loss of offsite
power, SG tube rupture, secondary side breaks, dilution, and rod withdrawal events. The key activities in
Mode 3 involve the RCS temperature and pressure increase, and withdrawing the shutdown and control
rods. The probability of and risk from most events are the same or less than at-power operation since the
decay heat level is lower during a startup from a lower mode than the decay heat level following a reactor
trip, the initiating event frequencies for the potential events are approximately equal to or less than those
in Mode 1, and the same mitigation systems are available. The plant is dependent on AFW or startup FW
or main FW, depending on the plant, for RCS heat removal. For plants starting up on startup FW or main
FW, the AFW system is a backup system and represents one of several methods to provide for decay heat
removal. For these plants AFW is no more important in Mode 3 than Mode 1. For plants dependent on
AFW for startup, AFW is a more important system since it would also be called on to mitigate a failure of
decay heat removal.

Limitations: For plants starting up on AFW, prior to entering Mode 3, the AFW system is required to be
available. This includes associated support systems. For plants not starting up on AFW, there are no
limitations for entering Mode 3.



Mode 2

The events of interest in Mode 2 are the same as those for at-power operation with the exception of loss of
main feedwater (although loss of decay heat removal is applicable), turbine trip, and ATWS. The key
activities in Mode 2 involve increasing the reactor power level to less than 5%. The probability of and
risk from most events are the same or less than when at-power since the decay heat level is lower during a
startup from a lower mode than the decay heat level following a reactor trip, the initiating event
frequencies for the potential events are approximately equal to or less than those in Mode 1, and the same
mitigation systems are available. The plant is dependent on AFW or startup FW or main FW, depending
on the plant, for RCS heat removal. For plants starting up on startup FW or main FW, the AFW system is
a backup system and represents one of several methods to provide for decay heat removal. For these
plants AFW is no more important in Mode 2 than Mode 1. For plants dependent on AFW for startup,
AFW is a more important system since it would also be called on to mitigate a failure of decay heat
removal.

Limitations: For plants starting up on AFW, prior to entering Mode 2, the AFW system is required to be
available. This includes associated support systems. For plants not starting up on AFW, there are no
limitations for entering Mode 2.

Mode 1

The events of interest in Mode 1 are provided on Table 3. The key activities in Mode 1 involve
increasing the reactor power level to 100%, transferring from AFW or startup feedwater to main
feedwater (some plants may already be on MFW), and bringing the turbine on-line. These startup
activities provide for an increased probability of loss of feedwater flow to the steam generators. During
this phase of the startup, the plant is more dependent on AFW than when operating at steady-state
conditions due to the increased potential for loss of feedwater or turbine trip. A degraded AFW system
puts the plant into a more susceptibk condition with regard to decay heat removal.

Limitations: Prior to entering Mode 1, the AFW system is required to be available. This includes the
associated support systems.

Modes 1-5

Operation in the lower modes offers a higher potential for loss of offsite power if there are activities
ongoing in the switchyard as the plant is being brought up in modes. With deregulation it is speculated
that the grid stability may be degraded with power plants offline. Since there may be an increased
dependence on the emergency diesel generators (EDGs) to supply the required electrical power when the
plant is offline, the DGs should be available prior to changing modes.

Limitation: Prior to entering Modes 1, 2, 3, 4, and 5, the EDGs are required to be available. In addition,
the associated support systems are required to be available.

4.0 Summary
A qualitative risk assessment was performed to identify systems/components that should be required to be

available prior to changing modes during plant startup to power operation. These limitations are
summarized on Table 4.



5.0 References

1. Industry/TSTF Standard Technical Specification Change Traveler, “Increased Flexibility in MODE
Restraints”, TSTF-359, Rev. 1.



Table 1

Key Plant Parameters by Technical Specification Mode
Parameter Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
to Mode 5 to Mode 4 to Mode 3 to Mode 2 to Mode 1
Tech Spec RCS NA <200°F >200°F to <350°F >350°F >350°F >350°F
Temperature (Mode 6, (Mode 5, Cold (Mode 4, Hot (Mode 3, Hot (Mode 2, Startup) | (Mode 1, Power)
Refueling) Shutdown) Shutdown) Standby)
Tech Spec Reactor 0% 0% 0% 0% <5% >5%
Power Level (Mode 6) (Mode 5) (Mode 4) (Mode 3) (Mode 2) (Mode 1)
RCS Temperature | ~130°F to ~185°F | ~185°F to ~330°F | ~330°F to ~557°F ~557°F ~557°F ~557°F
RCS Pressure Containment to ~340 psig ~340 psig to ~2235 psig ~2235 psig ~2235 psig
~340 psig ~2235 psig
Pressurizer Status Open to Water solid to Bubble Bubble Bubble Bubble
containment to bubble
water solid
Secondary Side 0 psig 0 psig Normal operating | Normal operating | Normal operating | Normal operating
Pressure pressure pressure pressure pressure




Table 2

System Status by Technical Specification Mode

System Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
RCS Charging and | Establish function | In service In service In service In service In service
Letdown'
Reactor Coolant None running As needed for As needed for All RCPs running | All RCPs running | All RCPs running
Pumps plant heatup plant heatup
Reactor Trip Open Open Open Open/Closed Closed Closed
Breakers
Residual Heat In service In service In service or in Standby Standby Standby
Removal standby
Auxiliary Out of service Out of service Aligned for In service In service In service & then
Feedwater startup or in standby after

service switch to MFW
High Head Pull to lock Pull to lock when | Standby Standby Standby Standby
Injection’ water solid, stand-
by with bubble
Cold Overpressure | Establish function | In service In service” Not required Not required Not required
Protection
High Flux At In service In service In service In service Not required Not required
Shutdown Alarm
(HFASA)
Source Range Two channels in Two channels in Two channels in Two channels in Two channels in Not required
service service service service service below P-6
Intermediate Not required Not required Not required Not required Two channels in Two channels in
Range service service below P-
10

Power Range Not required Not required Not required Not required Required Required
Solid State Not required Not required In service In service In service In service
Protection System
Emergency Diesel | Less than full Less than full Full complement | Full complement | Full complement | Full complement
Generators complement complement
Notes:

1. One charging pump is operating to provide RCS charging in Modes 1-6.
2. Cold overpressurization is required in the lower part of Mode 4.
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Table 3
Initiating Events by Technical Specification Mode

Initiating Event Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6
Large LOCA’ X X X
Medium LOCA' X X X
Small LOCA/loss of X X X X X X
inventory’
RCP Seal LOCAs (loss of X X X
seal cooling)’
Loss of Main Feedwater X
Turbine Trip X
Loss of Decay Heat Removal X X X X X
Loss of Offsite Power X X X X X X
Cold Overpressurization X X
SG Tube Rupture’ X X X
Secondary Side Breaks” X X X X
ATWS X
Boron Dilution X X X X X X
Rod Withdrawal X X X
Notes:
1. Large and medium LOCAs are not considered in Modes 4, 5, and 6 since the RCS pressure is much lower than in Modes 1, 2, and 3.
2. Small LOCAs in Modes 4, 5, and 6 are primarily due to alignment issues and open valves, not pipe breaks or random failures of RCP seals.
3. SGTRs are not considered in Modes 4, 5, and 6 since the delta P across the tubes (P rcs - Piecondary siae) 1S much lower than in Mode 3.
4. Secondary side breaks are not considered in Modes 5 and 6 since the secondary side pressure is much lower than in Modes 3 and 4.
5. RCP seal LOCAs are not considered in Modes 4, 5, and 6 since the RCS pressure and temperature are much lower than in Mode 3.
6. Rod withdrawal is not considered in Modes 4, 5, and 6 since the reactor trip breakers are open.
7. Loss of MFW is applicable to plants that start up on MFW. In this case, this event is the same as the Loss of Decay Heat Removal event.
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Table 4
Summary of Mode Change Limitations

To Enter Plant Operating Mode

Limitations to Enter Plant Operating Mode

5

Two trains of RHR available, one train of RHR in service
Cold overpressure protection system in service

EDGs available

The systems supporting the operation of the above systems

AFW system available (consistent with the plant specific Technical Specifications and only if
dependent on AFW for startup)

High head safety injection available

Cold overpressure protection system in service

EDGs available

The systems supporting the operation of the above systems

AFW system available (only if dependent on AFW for startup)
EDGs available
The systems supporting the operation of the above systems

AFW system available (only if dependent on AFW for startup)
EDGs available
The systems supporting the operation of the above systems

AFW system available
EDGs available
The systems supporting the operation of the above systems

12
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IMPORTANT NOTICE REGARDING CONTENTS OF THIS REPORT
Please Read Carefully

The only undertakings of General Electric Company (GE) respecting information in this
document are contained in the contract between the Boiling Water Reactors Owners'
Group (BWROG) and GE, as identified in the respective utilities' BWROG Standing
Purchase Order for the performance of the work described herein, and nothing in this
document shall be construed as changing those individual contracts. The use of this
information, except as defined by said contracts, or for any purpose other than that for
which it is intended, is not authorized, and with respect to any other unauthorized use,
neither GE, nor any of the contributors to this document makes any representation or
warranty, and assumes no liability as to the completeness, accuracy, or usefulness of the
information contained in this document.
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1. EXECUTIVE SUMMARY

This report addresses systems/components required to be available prior to changing
Modes during plant startup in accordance with Initiative 3 of the BWR Owners’ Group
candidates for risk-informed improvements to plant Technical Specifications. Initiative 3
is related to revising Limiting Condition for Operation (LCO) 3.0.4 in the Improved
Technical Specifications (ITS) to allow entry into a Mode or specified condition in the
Applicability while relying on the associated ACTIONS, provided that there is a risk
evaluation or ACTIONS to be entered permit continued operation in the Mode or other
specified condition in the Applicability for an unlimited period of time. This report
provides a generic pre-assessment risk evaluation to identify those systems/components
that are important in BWR PSAs. For these systems/components, a configuration-
specific risk evaluation should be performed before entry into a different Mode when an
LCO is not met.

2. INTRODUCTION/BACKGROUND

During 1999, the BWR Owners’ Group formed a Committee to identify risk-informed
Technical Specifications (TS) improvements. This activity was part of a NRC and
Industry Joint Owners’ Group program to define and implement risk-informed Technical
Specification changes. Seven initiatives were identified as potential candidates for risk-
informed Technical Specifications improvements. The first of these initiatives concerns
required actions when a TS LCO is not met. This has been analyzed and a risk-informed
submittal is being made to NRC separately. The generic Model developed for Initiative 1
and insights obtained from other Industry full power PSAs serve as the basis for this
report.

Initiative 3, the subject of this report, addresses increased flexibility in Mode restraints by
allowing Mode changes to be made while relying on ACTION statements to satisfy the
requirements of an LCO. LCO 3.0.4 states "When an LCO is not met, entry into a Mode
or other specified condition in the Applicability shall not be made except when the
associated ACTIONS to be entered permit continued operation in the Mode or other
specified condition in the Applicability for an unlimited period of time." The allowance
to enter Modes or specified conditions in the Applicability while relying on ACTIONS is
given because ACTIONS which permit continued operation of the unit for an unlimited
period provide an acceptable level of safety for continued operation. This is without
regard to the status of the unit before or after the Mode change.

The allowances of LCO 3.0.4 are based on NRC Generic Letter 87-09 which states,
“Specification 3.0.4 unduly restricts facility operation when conformance with Action
Requirements provides an acceptable level of safety for continued operation. For an
LCO that has Action Requirements permitting continued operation for an unlimited
period of time, entry into an operation Mode or other specified condition of operation
should be permitted in accordance with the Action Requirements."
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In the development of ITS, many improvements were made to LCO 3.0.4 including
clarification of its applicability regarding normal shutdown and Required Action
shutdowns, and Mode changes during Cold Shutdown and Refueling Operations. During
ITS development, almost all the LCOs with Allowed Outage Times (AOTs) greater than
or equal to 30 days, and many of the LCOs with AOTs greater than or equal to 7 days,
were given individual LCO 3.0.4 exceptions. During many plant specific ITS
conversions, individual plants provided justifications for other LCO 3.0.4 exceptions.
These specific exceptions allow entry into a Mode or specified condition in the
Applicability while relying on these ACTIONS.

ITS LCO 3.0.4 and SR 3.0.4 are still overly restrictive. The startup of a unit is frequently
delayed due to the current restrictions of LCO 3.0.4. For example, a single maintenance
activity that is almost complete can cause significant delays and changes in the
previously well thought out plans for returning the unit to service. Allowing the unit to
enter Mode of applicability for that specification would allow the work to be completed
without creating error likely situations and avoid changes in other activities.

The purpose of this task is to identify risk-significant systems during various Modes of
plant operation. For systems that are risk-significant for operation in Modes 1, 2 and 3
certain restrictions will be retained even after relaxation of TS3.0.4.

3. TECHNICAL APPROACH

Risk-significant systems during various Modes of plant operation can be identified by a
combination of specific PSA studies and risk insights from Industry PSAs. Systems
which are risk-significant during shutdown Mode 3 are identified by performing
sensitivity studies using the generic BWR Mode 3 PSA Model developed for addressing
Initiative 1 (Reference 1). For the BWR plant types not specifically modeled by the
above PSA model, the above PSA results were augmented by insights from other
Industry PSAs. For low power operation (Mode 2) and full power operation (Mode 1),
risk-significant systems are identified based on risk insights from Industry PSAs and the
generic BWR risk model previously discussed.

Risk Achievement Worth (RAW) is used to identify the importance of a particular system
or basic event in the PSA. RAW of a system identifies the factor of increase over the
base case Core Damage Frequency (CDF) when the system is unavailable with 100%
certainty. The RAW values are obtained and studied to find out the relevance of the
basic event (and the affected systems) to the core damage event.

LCO 3.0.1 or individual LCOs prohibit loss of safety function (two trains out-of-service)
even with LCO 3.0.4 relaxed, therefore, common mode failure conditions are prevented.

4. ANALYSIS RESULTS

Generic lists of Risk-Significant BWR systems/components are provided in Tables 1
through 3. These Tables represent those systems/components that are Risk-Significant in
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any one of the operating Modes (Modes 1, 2, or 3). The Risk-Significant
systems/components listed in these Tables would require a risk evaluation to determine
the acceptability for changes in Modes or other specified conditions in the Applicability
when an LCO is not met. Requirements of LCO 3.0.4 are not applicable for Modes 4 and
5. However, list of important systems in Mode 4 are also provided solely for the
purposes of understanding the differences in the various modes and does not present
Mode restraints while moving from Mode 5 to Mode 4.

Because the systems in the following tables have been identified based on generic

models, individual plants may refine the list of risk significant systems for their plant as
appropriate using plant-specific analysis.

Table 1

List of Risk-Significant BWR Systems/Components During Full Power (Mode 1)

= Reactor Protection System (RPS)

= High Pressure Coolant Injection (HPCI) System — BWR 3 and 4 plants

* High Pressure Core Spray (HPCS) — BWR 5 and 6 plants

= Reactor Core Isolation Cooling (RCIC) System - BWR 3, 4, 5 and 6 plants

= Jsolation Condenser - BWR 2 plants

=  Emergency/Shutdown AC Power

* Diesel Generators

= Hardened Wetwell Vent System - BWR 2, 3, and 4 plants with Mark I
Containment

= Vital DC Bus Power

= Service Water System (Systems that provide cooling to ECCS components and

rooms and the RHR System)
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Table 2

List of Risk-Significant BWR Systems/Components During Low Power (Mode 2)

= Reactor Protection System

* High Pressure Coolant Injection System — BWR 3 and 4 plants

» High Pressure Core Spray —- BWR 5 and 6 plants

» Reactor Core Isolation Cooling System - BWR 3, 4,5 and 6 plants

= Isolation Condenser - BWR 2 plants

=  Emergency/Shutdown AC Power

* Diesel Generators

* Hardened Wetwell Vent System - BWR 2, 3, and 4 plants with Mark I
Containment

» Vital DC Bus Power

» Service Water System (Systems that provide cooling to ECCS components and

rooms and the RHR System)

Table 3

List of Risk-Significant BWR Systems/Components During Shutdown (Mode 3)

*  Emergency/Shutdown AC Power

* Diesel Generators

* Hardened Wetwell Vent System - BWR 2, 3, and 4 plants with Mark I
Containment

* Vital DC Bus Power

» Service Water System (Systems that provide cooling to ECCS components and

rooms and the RHR System)
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Table 4

List of Important BWR Systems/Components During Shutdown (Mode 4)

* Emergency/Shutdown AC Power

= Diesel Generators

= Vital DC Bus Power

= Service Water System (Systems that provide cooling to ECCS components and
rooms and the RHR System)

* Residual Heat Removal System

5. CONCLUSION

Based on a combination of PSA results and engineering judgment, a number of risk
significant systems have been identified. It is concluded that the Technical Specification
paragraph LCO 3.0.4 requirements can be relaxed to permit Mode changes for the
remaining systems. For the risk-significant systems it is recommended that Mode change
be permitted only following a risk assessment by the licensee. It is expected that the risk
assessments would be similar to those needed to support the paragraph (a)(4) of 10 CFR
50.65 Maintenance Rule.

6. REFERENCES

6.1 GE-NE A13-00464, “Technical Justification to Support Risk Informed Modification
to selected Required Action end States for BWR Plants”, BWR Owners’ Group Risk
Informed Technical Specification Committee (to be published December 2000).
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Table A-1

Utility Plant BWR Type | Containment
Type
Alliant Utilities Inc Duane Arnold 4 I
AmerGen-CPS Clinton 6 I
Carolina Power & Light Brunswick 1 & 2 4 I
ComkEd Dresden 2 & 3 3 I
Quad Cities 1 & 2 3 I
LaSalle 1 & 2 5 I
Detroit Edison Fermi 2 4 I
Energy Northwest Columbia Generating 5 I
Station
Entergy Nuclear Generating Co. Pilgrim 3 I
Entergy Operations Inc. River Bend 6 m
Grand Gulf 6 nr
FirstEnergy Perry 1 6 I
GPU Nuclear Oyster Creek 2 I
Nebraska Public Power District Cooper 4 I
New York Power Authority Fitzpatrick 4 I
Niagara Mohawk Power Corp. Nine Mile Point 1 2 I
Nine Mile Point 2 5 I
Northern States Power Monticello 3 I
PECO Energy Peach Bottom 2 & 3 4 I
Limerick 1 & 2 4 I
PPL Corp. Susquehanna 1 & 2 4 I
Public Service Electric & Gas Hope Creek 4 I
Southern Company Nuclear Hatch 1 & 2 4 I
Tennessee Valley Authority Browns Ferry 2 & 3 4 I
Vermont Yankee Nuclear Power Vermont Yankee 4 I
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ACRONYMS AND ABBREVIATIONS

ADV Atmospheric Dump Valve

ATWS Anticipated Transient Without Scram
B&W Babcock & Wilcox

BWR Boiling Water Reactor

CEOG Combustion Engineering Owners Group
CF Core Flood

CRD Control Rod Drive

DHR Decay Heat Removal

EDG Emergency Diesel Generator -

EFW Emergency Feedwater

HPI High Pressure Injection

LCO Limiting Condition for Operation
LOCA Loss of Coolant Accident

LPI Low Pressure Injection

LTOP Low Temperature Overpressure Protection
MFW Main Feedwater

MFWI Main Feedwater Isolation

MSLI Main Steam Line Isolation

NRC Nuclear Regulatory Commission
PORV Pilot Operated Relief Valve

PRA Probabilistic Risk Assessment

P-SHT Primary—to—Secondary Heat Transfer
PWR Pressurized Water Reactor

PZR Pressurizer

RBS Reactor Building Spray

RCP Reactor Coolant Pump

RCS Reactor Coolant System

RHR Residual Heat Removal

RITS Risk-Informed Technical Specification
RPS Reactor Protection System : : (
RV Reactor Vessel

SG Steam Generator

STS Standard Technical Specifications
TBV - Turbine Bypass Valve

TSTF Technical Specification Task Force
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1.0__OBJECTIVE

The objective of this evaluation is to perform a qualitative risk assessment that identifies those
plant systems deemed to be more nnportant during startup and return to power than when in
Mode 1. :

2.0 BACKGROUND

Initiative 3 of the industry’s Risk-Informed Technical Specification (RITS) Program addresses a
global change to Reference 1, Standard Technical Specifications (STS), that will allow Mode
changes to be made while relying on Action statements to satisfy the requirements of the
Limiting Conditions for Operation (LCO). Currently, LCO 3.0.4 states “When an LCO is not
met, entry into a MODE or other specified condition in the Applicability shall not be made
except when the associated ACTIONS to be entered permit continued operation in the MODE or
other specified conditions in the Applicability for an unlimited period of time.” This restrictive
requirement can delay the startup of a plant and in many situations it is overly restrictive. A
nearly completed maintenance activity can delay a mode change and adversely impact a utility’s
plan for startup and return to power operation. A mode change is prohibited by STS, except as
noted above, with certain equipment inoperable even though once in the mode of interest or
at-power the plant may be able to operate for a limited period with the same equipment
inoperable. This proposed change to STS LCO 3.0.4 will allow a plant to change modes with
equipment inoperable consistent with the applicability of that mode.

The industry developed a Technical Specification Task Force (TSTF) STS Change Traveler
(Reference 2) for this proposed change and provided it to the NRC for review and approval. The
Traveler addressed the impact of this change on risk in a qualitative manner. As stated in the

Traveler:

“A qualitative review of initiating event frequencies, considering lower MODE (2, 3, or
4 for PWRs, 2 or 3 for BWRs) accident mitigation features and the activities associated
with the lower MODES was performed and the review indicates that this proposed
change is reasonable and acceptable. Based on the review, systems/components were
identified that would be more important or less important in non-MODE 1 operation
based on initiating event. The review identified a small number of systems/components
in which, based on an increased potential for a particular initiating event in the lower
MODES, entry into a MODE of Applicability would potentially have a greater impact in
MODES 2-4 than they would in MODE 1.”

The NRC provided the following comment from their review:

"The industry should provide the 'qualitative review,’ mentioned under 'Risk Discussion’
in the submittal, for the staff’s review. In addition, a systematic investigation of likely
changes in Modes or other specified conditions of operation and a 'feeling' for the
associated risks could provide useful information to support an implementation approach
for the proposed change. For example, such investigation may show that no detailed
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PRA models are needed to compare risks, including risks associated with 'transition’
modes of operation.”

The “qualitative review” was based on the CEOG’s work with the PRA model for the San
Onofre Nuclear Generating Station. Its applicability to plants for the other Owners Groups is not
specified or discussed in the Traveler. To resolve this issue, the industry agreed to provide the
NRC the requested “qualitative review” for each Owners Group.

3.0 APPROACH

The qualitative approach used is to identify the specific equipment that is required to be available
prior to specific mode transitions. In this assessment, consideration is given to events that are
unique to a specific mode or that have an increased probability of occurrence in a specific mode,
and the availability of required mitigation systems. The basis for this assessment is a qualitative
comparison of risk associated with lower mode operation to at-power operation in Mode 1. The
risk from at-power operation is well understood, and generally associated with the highest level
of plant risk, therefore, operatlon in the lower modes with equlpment available should not be
more limiting than operation in Mode 1 unless:

e there are unique events to the mode of interest,
e the typical events in the mode of interest have an increased probability of occurrence, or
¢ the mode of interest has a reduced mitigation system capability.

For this assessment, it is necessary to understand the key plant changes that occur in each mode
in order to identify initiating events that can occur and systems available to detect and mitigate
those events.

The following mode changes are considered:

Mode 6to 5
Mode 5to 4
Mode 4 to 3
Mode 3 to 2
Mode2to 1

3.1 Key Parameters and Systems

This qualitative approach, which only considers mode changes when returning to power, requires
an understanding of relevant key plant conditions during each mode. These conditions include
important reactor coolant system (RCS) parameters and the status of mltlgatlon systems. This
information is provided in Tables 1 and 2.

Table 1: Key Plant Parameters By STS Mode
Table 1 provides key RCS parameter information, including STS requirements and expected
operational conditions. In order to provide some indication of integrated plant conditions,

Table 1 also includes SG pressure.
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Table 2: Key System Status By STS Mode
Table 2 provides the status of the key systems for the different modes. This includes the
availability of event mitigation systems and key normal operating systems.

3.2 Key Activities in Progress by Mode

The following lists provide a summary of relevant typical key -activities that occur when
returning to power. The lists, configured by mode, are based on a typical B&W plant. To
facilitate understanding of the information in the lists, an attempt has been made to list activities
in an "idealized" chronological order assuming startup following refueling.

Mode 6

e RCS cooling by Decay Heat Removal (DHR) system (RCS temperature ~100°F to ~140°F)

e Install RV head ‘

e Implement Low Temperature Overpressure Protection (LTOP) measures (required when all
RYV head closure bolts fully tensioned)

e Tension RV head closure bolts
Transition to Mode 5 when all RV head closure bolts fully tensioned

Mode 5

¢ RCS cooling by DHR \

e Install pressurizer (PZR) safeties and manways (could occur in Mode 6, but cannot proceed
in Mode $ until accomplished)

e RCS fill and vent (Reactor Coolant Pump (RCP) seals vented; normal seal injection not yet
established)

o Establish RCS makeup and letdown

Establish PZR bubble

Startup circulating water and condensate systems; align main steam system for heatup,

including turbine bypass valves (TBVs) and atmosphenc dump valves (ADV5s)

Prepare steam generators (SGs) for plant heatup

Establish containment integrity

Close reactor trip breakers and withdraw one or more safety banks

Maintain LTOP measures (Mode 5 and lower end of Mode 4)

Lower SG levels :

Start one makeup pump and place RCP seals in service

Align EFW to available status

Start two RCPs to initiate heatup (some plants may start three RCPs)

Secure DHR and establish low pressure injection (LPT) system in standby

Place Reactor Building Spray (RBS) in standby

Increase RCS temperature > 200°F (transmon to Mode 4 occurs when RCS temperature

> 200°F)

Mode 4
e Maintain RCS pressure in accordance with applicable curves
e Start additional RCP (if only two started previously)
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e RCS heatup controlled by turbine bypass valves

e Secure from LTOP measures (when RCS T4 > [plant specific temperature])

o Align high pressure injection (HPI) system to standby

¢ Increase RCS temperature to > 330°F (transition to Mode 3 occurs when RCS > 330°F)

Mode 3

e Align main feedwater (MFW) and start MFW pump

e Align core flooding (CF) system to standby «

e Align systems controlled by EFIC (or appropriate Secondary Plant Protection System(s)) to
standby (includes EFW, Main Steam Line Isolation (MSLI) and MFW Isolation (MFWT))
Start fourth RCP when RCS temperature > low temperature interlock

o Insert control rods and remove shutdown bypass from all RPS channels (involves
deenergizing reactor trip breakers)

e Reclose reactor trip breakers and withdraw required rod banks (safety banks)

e Withdraw regulating rod banks and achieve criticality (transition to Mode 2))

Mode 2
e Increase reactor power
o Transition to Mode 1 when reactor power > 5%

Mode 1

e Increase reactor power

¢ Bring turbine on-line

o Escalate power (start second MFW pump as appropriate)

3.3 Initiating Events

Table 3 provides a summary of the initiating events by mode. The following discusses the
applicability of each initiating event in each mode.

Large LOCAs: Large LOCAs are due toRC'S‘pipe breaks. These are most likely when the RCS-
is at operating pressure, which occurs in Modes 1, 2, and 3. The frequency of occurrence is

expected to be the same for each mode.

Medium LOCAs: Medium LOCAs are due to RCS pipe breaks. These are most likely when the
RCS is at operating pressure, which occurs in Modes 1, 2, and 3. The frequency of occurrence is
expected to be the same for each mode.

Small LOCAs/Loss of Inventory: Small LOCAs are due to RCS pipe breaks, stuck open safety
valves or stuck open power operated relief valve (PORV), random failures of RCP seals, or mis-
aligned systems leading to loss of inventory. Pipe breaks are most likely when the RCS is at
operating pressure, which occurs in Modes 1, 2, and 3. Stuck open safety valves or PORV can
occur as a result of transient events that lead to increased RCS pressures, such as total loss of
main feedwater and turbine trip. The turbine operates only in Mode 1 and other transient events
will not challenge these valves at the expected low decay heat levels. Random failures of RCP
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seals are also most likely when the RCS is at operating pressure and temperature, which occurs
primarily in Modes 1, 2, and 3. Mis-alignment issues, also referred to as loss of inventory
events, occur most frequently in the upper end of Mode 5 when RCS cooling is transitioned
from the DHR to the SGs. ‘

Contributors to small LOCAs by mode:

Mode 1: RCS pipe breaks, stuck open safety valves or PORV, random failures of RCP seals
Mode 2: RCS pipe breaks, random failures of RCP seals | |
Mode 3: RCS pipe breaks, random failures of RCP seals

Mode 4: Mis-alignment issues due to RCS/ DHR valve realignment

Mode 5: Mis-alignment issues due to switch from DHR cooling to SG cooling and RCS/
DHR valve realignment

The frequency of a small LOCA is expected to be lower in Modes 2 and 3, than in Mode 1 since
consequential LOCAs are not expected to occur in Modes 2 and 3. The frequency of a loss of
inventory event (mis-alignment issue) in Mode 4 and 5 has been seen to be a significant
contributor to plant risk. ‘

RCP Seal LOCAs (loss of seal cooling): RCP seal LOCAs resulting from loss of seal cooling
due to complete failure of component cooling water or service water are most likely when the

RCS temperature and pressure is high, which occurs in Mode 1, 2, and 3. In the lower modes,
the RCS temperature is lower so the seals would not be subject to the high temperatures. In
addition, the RCS pressure is significantly reduced in the lower operating modes.

Transients Leading to Inadequate Primary-to-Secondary

transients generally include such events as loss of MFW and turbme trip. The turbine is only'
operating in Mode 1. For other transients in this category, initiating event frequenmes for Modes
2, 3 and 4 would be no greater than those for Mode 1.

Loss of Decay Heat Removal: Loss of decay heat removal is applicable to Modes 2 through 6.
Decay heat is being removed by the MFW/condensate systems in Modes 2, 3, 4 and the upper
part of Mode 5. DHR by the DHR system is in effect in Mode 5 and 6. DHR during mid-loop
operations occurs in Mode 5. Due to low RCS level during mid-loop operations, increased
frequency of loss of the DHR system due to DHR pump suction vortexing is a concem.
Transition from the DHR system to P-S HT can lead to increased frequency of loss of DHR due
to inappropriate isolation of DHR system piping before P-S HT is established.

Loss of Offsite Power: This event is applicable to all modes of operation. If work is ongoing in
the switchyard, there is an increased probability of a loss of offsite power, otherwise the event
~ frequency is the same in each mode. Typically, work in the switchyard occurs in the lower
modes and not in Mode 1.

Steam Generator Tube Ruptures: Steam generator tube ruptures are of concern when there is a
high pressure difference across the steam generator tubes. This occurs when the RCS is at a high
pressure and the secondary side is at normal operating pressure or lower. This event is of interest

DATE: 10/1/01 , | PAGE -5



Qualitative Risk Assessment for Increased Flexibility in MODE Restraints

in Modes 1, 2, 3, and the upper end of Mode 4. There is no significant difference in event
frequency between these modes.

Secondary Side Breaks: Secondary side breaks are of concern when the secondary side is at
pressure, which is in Modes 1, 2, 3, and 4. There is no significant difference in event frequency
between these modes. ~ ‘ ’

Cold Overpressurization: Cold overpressurization' (designated low temperature overpressure
(LTOP) for B&W plants) is of greatest interest when the RCS is water solid (B&W-designed
plants do not operate in this mode). For B&W-designed plants cold overpressurization, i.e.,
LTOP, measures are delineated when T is < [plant specific temperature]. The event frequency
for such cold overpressurization events is deemed insignificant. In response to various NRC
generic letters, most B&W plants implemented an LTOP system based on a dual setpoint PORV.
In addition, administrative controls were implemented to provide the operator a 10-minute
mitigation response time if an LTOP event was to occur and the PORV failed (Reference 4).
This 10-minute time response is possible largely because B&W plants do not operate in a water
solid state, the condition where low temperature overpressure is most probable.

ATWS: The ATWS event is only of concern when the reactor is at power. In Modes 3-6 the
reactor is at 0% power with most or all control rods inserted; therefore, ATWS is not possible.
In Mode 2 the initial power level is less than 5%, and the high RCS pressures associated with an
ATWS event will not occur. Therefore, this event is of primary interest in Mode 1.

Rod Withdrawal: Rod withdrawal events can occur anytime the rods are inserted into the core
and the reactor trip breakers are closed. This situation can occur in Modes 1, 2, 3, 4 and 5. Rod
withdrawal event frequencies for all Modes are considered to be no greater than those associated
with Modes 1 and 2. N

Boron Dilution: The boron dilution event is of interest in all modes of operation and results
primarily from lower boron concentration makeup being returned to the RCS related to
malfunctions of the makeup system. Criticality caused by boron dilution events during lower
mode operations does not appear to be a significant contributor to PWR risk. Such events that
could occur during shutdown were analyzed by NSAC-183 (Reference 5). An historical data
search associated with this analysis found no occurrence of a boron dilution initiated reactivity
excursion that caused inadvertent criticality, a necessary precursor to core damage. The analysis
included both gradual and rapid boron dilution events. Based on this, lower mode boron dilution
risk is considered to be no more than that associated with Mode 1 and 2.

' The NRC initiated with Generic Issue (GI) 94, "Additional Low-Temperature Overpressure Protection for
Light-Water Reactors," Pursuant to 10 CFR 50.54(f), an evaluation of the need for additional LTOP protection.
A regulatory analysis for GI 94 was prepared based on the results reported in NUREG-1326 (Reference 3).
NUREG-1326 indicated that B&W plants do not operate in a water solid state and that no low temperature
overpressure events have occurred at B&W plants; therefore, B&W plants were excluded from the analysis. It
is worth noting that NUREG-1326 estimates, for non-B&W-designed PWRs, a frequency of core damage due to
a through-wall crack (or vessel failure) to be 6x10™'%hour for a PWR in RHR with a bubble in the PZR. If
B&W plants had been analyzed and the 10-minute operator response period invoked, this frequency would have
been reduced, most likely to a small enough fraction as to have no real meaning.
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3.4  Key EVents

The following discussion addresses key events and plant perturbations that could lead to a higher
risk level in the lower modes of plant operation compared to the risk level for at-power
operatlon This discussion includes, where relevant, reasons why included plant perturbations
will not increase initiating event frequencies. :

Mode 5 :

The initiating events of interest in Mode 5 are loss of inventory, loss of DHR, loss of offsite
power, boron dilution, rod withdrawal and RCS ‘low temperature overpressure. The key
activities in this mode address maintaining DHR during mid-loop operations and during
transition from DHR system cooling to P-S HT, and prevention of RCS inventory loss due to
inadvertent draindown. Hence, the events of concern in Mode 5 are loss of DHR and RCS

+ inventory loss.

For loss of DHR, higher frequencies occur during mid-loop operations (low RCS level induced
vortex issue) and transition to P-S HT (inappropriate DHR system isolation during RCS pressure
increase to start RCPs). Regarding the loss of inventory event (due to valve mis-alignments), it
has been shown to contribute significantly to shutdown risk. Because of these considerations, it
is important to have the DHR? system available to provide core cooling and RCS makeup when
entering Mode 5. Once transition has been made to P-S HT, there needs to be a SG feed source
and steam relief path. SG feed during plant startup in the lower modes is available from multiple
separate condensate system trains (some plants also have additional SG feed systems available).
ADVs are considered to be no more important in this Mode than in Mode 1.

Other than these areas of concern, there are no significant perturbations that lead to increased
event frequencies. While low temperature overpressure may be a concern during a plant
perturbation, adequate -operator response time exists to respond to such upsets, even if the
overpressure devices fail. This is because of administrative controls placed on makeup system
availability and PZR level, and because B&W designed plants do not operate in a water solid
mode. LTOP restrictions are implemented in Mode 4 during cooldown when cold leg
temperature decreases below a certain value; these restrictions remain in effect as long as cold
leg temperature is below this value. LTOP restrictions prohibit operation of the HPI system.

Mode 4

The initiating events of interest in Mode 4 are loss of inventory, loss of DHR, loss of offsite
power, boron dilution, rod withdrawal, RCS low temperature overpressure and secondary side
breaks. The key activities in Mode 4 involve increasing RCS temperature and preventing RCS
inventory loss due to inadvertent draindown. The loss of inventory events have been shown to
contribute significantly to risk during shutdown operations. To reduce this risk, it is important to
ensure the DHR? (LPI) system is available to supply coolant for inventory control. SGs are fed

2 DHR and Low Pressure Injection (LPI) are essentially the sanie systems. When aligned as DHR, the system

provides core cooling via heat exchangers to the plant’s ultimate heat sink. When aligned as LPI, the system
adds inventory to the RCS. Having DHR available means one train is operable per STS: one train is operable as
an Emergency Core Cooling System train, if during DHR operatlons it can be manually realigned to the LPI
mode.
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by multiple separate condensate systems (some plants also have additional SG feed systems
available). ADVs are considered to be no more important in this Mode than in Mode 1. This
assessment assumes transition of core cooling from the DHR system to the SGs occurs in
Mode 5. However, depending upon the length of the outage, it can also occur in Mode 4. For
this reason, DHR? should be available prior to SG operations.

Other than these areas of concemn, there are no significant perturbations that lead to increased
event frequencies. While low temperature overpressure may be a concern during a plant
perturbation, adequate operator response time exists to respond to such upsets, even if the
overpressure devices fail. This is because of administrative controls placed on makeup system
availability and PZR level, and because B&W-designed plants do not operate in a water solid
mode. LTOP restrictions are implemented in Mode 4 during cooldown when cold leg
temperature decreases below a certain value; these restrictions remain in effect as long as cold
leg temperature is below this value. LTOP restrictions prohibit operation of the HPI system.

Mode 3

The initiating events of interest in Mode 3 are loss of coolant events, loss of DHR, loss of offsite
power, boron dilution, rod withdrawal events, SG tube rupture and secondary side breaks. The
key activities in Mode 3 involve increasing RCS temperature and pressure. Event risks are less
than those associated with at-power conditions due to the lower decay heat levels associated with
a plant shutdown. Initiating event frequencies for LOCAs and secondary side breaks are
considered to be less than at-power because RCS and SG pressures are at operating values for
only a part of the time the plant is in this mode. Initiating event frequencies for all other
potential events are approximately equal to or less than at-power and the same mitigation
systems are available. SGs are fed by multiple separate condensate and MFW systems (some
plants also have additional SG feed systems available). ADVs are considered to be no more
important in this Mode than in Mode 1.

Mode 2
The initiating events of interest in Mode 2 are the same as those for at-power operation with the

exception of loss of main feedwater, turbine trip, rod withdrawal events and ATWS. The key
activities in Mode 2 involve increasing the reactor power level to less than 5%. The probability
of and risk from most events are the same or less than when at-power since the decay heat level
will be lower. The initiating event frequencies for the potential events are approximately equal
to or less then when at power, and the same mitigation systems are available. SGs are fed by
multiple separate condensate and MFW systems (some plants also have additional SG feed
systems available). ADVs are considered to be no more important in this Mode than in Mode 1.

Mode 1 o ,
The initiating events of interest in Mode 1 are provided on Table 3. The key activities in Mode 1
involve increasing reactor power level above 5% and bringing the turbine on-line. These
activities can lead to an increase in frequency of loss of feedwater; hence, it is important to have

EFW available when entering Mode 1.
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Modes 5-1 Offsite Power Considerations

Operation in the lower modes offers a higher potential for loss of offsite power if there are
activities ongoing in the switchyard as the plant is being brought up in modes. With deregulation
it is speculated that the grid stability may be degraded with power plants offline. Since there
may be an increased dependence on the emergency diesel generators (EDGs)® to supply the
required electrical power when the plant is offline, the EDGs should be available prior to
changing modes.

3.5 System Importance

When an initiating event occurs following a shutdown, the only energy that needs to be removed
from the RCS is decay heat and any thermal energy stored in RCS components, i.e., as a result of
partial RCS heatup prior to event initiation. This contrasts dramatically with full power
assessment plant states that can require full power energy to be removed from the fuel without
the benefit of normal heat removal processes. =~ Because of this, at-power assessments can
indicate very rapid RCS inventory depletion, RCS depressurization (or pressurization), RB
pressurization and ultimately core degradation rates. On a relative basis, such rates of change are
not possible with the assumed decay heat levels, and RCS pressure and temperatures associated
with Modes 5, 4, 3, and 2. Therefore, available mitigation systems are expected, via operator
action, to be able to mitigate initiating events associated with the various modes during a plant
startup following an outage.

Based on the foregoing discussion and the information included in sections 3.1, 3.2, 3.3, and 3.4,
a determination can be made of what STS required systems are more important during lower
modes than during at-power conditions (i.e., Mode 1). The systems of interest are those
delineated by STS as required in the lower modes during startup and return to power operations.
STS may require these systems when in a particular mode or to transition to a higher mode. The
results of this determination are presented in Table 4.

4.0 SUMMARY

The objective of this evaluation is to perform a qualitative risk assessment that focuses on STS
delineated systems required to be operable prior to changing modes during a return to power
from a plant shutdown. Performance of the qualitative assessment is based on a return to power
operations following a plant shutdown. The results of this assessment are presented in terms of
STS required systems that are more important during Modes 5, 4, 3, and 2 than during at-power
operations, i.e., Mode 1. ‘

Systems deemed more important represent limitations on plant mode changes during startup
following a plant shutdown. These systems are shown in Table 4.

3 Oconee uses two hydro-electric units rather than EDGs.
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Table 1
, Key Plant Parameters by STS Mode
Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Basis Parameter Refueling Cold Shutdown Hot Shutdown Hot Standby Startup Power
STS RCS T, (°F) NA <200 330 > T, > 200 >330 NA NA
Required' % Thermal PWR NA NA NA NA <5% >5%
Reactivity (ken) NA <0.99 <0.99 <0.99 - >0.99 >0.99
Expected RCS T, (°F) <140 > 140 to < 200 200 to < 330 330 to 532 549 582
operational RCS Pressure (psig) 0 0 to ~250 ~250 to ~750 ~750 to ~2155 ~2155 ~2155
conditions’  ['SG Pressure (psig) 0 0 to vacuum vacuum to ~85 ~85 to ~885 ~885 ~885
Notes:

1. This information is from NUREG 1430, Standard Technical Specifications Babcock and Wilcox Plants, Revision 1, April 1995.
2. This information is from Crystal River 3 operating procedures.
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Table 2
Key System Status by STS Mode
System Mode 6 Mode 5 "Mode 4 Mode 3 Mode 2 Mode 1
Refueling - Cold Shutdown Hot Shutdown Hot Standby Startup Power
RCS Makeup and Out of service Establish function In service In service In service In service
Letdown
RCPs Running None 2013 3 3or4 4 4
Reactor Trip Breakers Open Closed Closed Closed Closed Closed
DHR In service In service or in Standby Standby Standby Standby
standby
PZR Open to Vented to waste gas Bubble Bubble Bubble Bubble
containment system or N,
overpressure or.bubble :
RBS Out of service Place in standby Standby Standby Standby Standby
EFW Out of service Make available Standby Standby Standby Standby
HPI Out of service Establish limited Standby Standby Standby Standby
availability based on
LTOP measures :
LPI Out of service Out of service or in Standby Standby Standby Standby
, ‘ standby .
CF Out of service Out of service ~Out of service Standby Standby Standby
LTOP : Establish function In service - In service Not required Not required Not required
High Flux Trip Reset to NA Yes Yes Yes Yes* No
Low Setpoint ; B
Source Range Not Required" Two channels in Two channels in Two channels in Two channels in Not required
» , : service service service service -
Intermediate Range Not required Two channels in Two channels in Two channels in Two channels in Not required
service’ service® service’ service L
Power Range Not required Not required Not required Required Required Required
Notes:

1. Not required by STS, however, two channels of source range instruments are in service at all times when there is fuel in the RV. They are either those
associated with the normal nuclear instruments or temporarily installed refueling detectors. These instruments provide alarms for evacuation of the reactor
building and containment isolation if source range counts exceed a predetermined value.

2. Some plants re-instate the high flux trip setpoint in mode 2 after exit from the reactor protection system shutdown bypass.

3. 'When any control rod drive (CRD) trip breaker is in the closed position and the CRD system is capable of rod withdrawal.
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Table 3
Initiating Events by STS Mode
Initiating Event Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Refueling Cold Shutdown Hot Shutdown Hot Standby Startup Power
Large LOCA' X X X
Medium LOCA' X X X
Small LOCA/Loss of Inventory” X X X X X X
RCP Seal LOCAs (loss of seal X X X
cooling)’
Loss of Main Feedwater X X X
Turbine Trip X
Loss of DHR X X X X X
Loss of Offsite Power X X X X X X
Cold Overpressurization x X
SG Tube Rupture® X X X
Secondary Side Breaks’ X X X X
ATWS ‘ X
Boron Dilution X X X X X X
Rod Withdrawal X X X X X
Notes:

1. Large and medium LOCAs are not considered in Modes 4 and 5 since the RCS pressure is much smaller than in Modes 1, 2, and 3.
2. Small LOCAs/Loss of Inventory in Modes 4, 5, and 6 are primarily due to alignment issues and open valves, not pipe breaks or random failures of RCP

seals.

3. RCP seal LOCAs are not considered in Modes 4, 5, and 6 since the RCS pressure and temperature are much less than in Mode 3.

4. SGTRs are not considered in Modes 4, 5, and 6 since the AP across the tubes (Prcs — Psg) is much smaller than in Mode 3,
5

Secondary side breaks are not considered in Medes 5 and 6 since the secondary side pressure is‘much smaller than in Modes 3 and 4.
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Table 4

Results of B&WOG Systems “More”
Important Assessment ,
To Enter Plant Systems More Important'
Operating Mode

5 DHR

EDG [hydro-electric units for Oconee]
4 DHR _ ‘

EDG [hydro-electric units for Oconee]
3 - EDG [hydro-electric units for Oconee]
2 EDG [hydro-electric units for Oconee]
1 EFW*

EDG [hydro-electric units for Oconee]

Notes:

1. Includes systems supporting the operation of the systems listed in this column.

2, In Modes 5, 4, 3 and 2, EFW is not as important because of the availability of other multiple separate systems
to supply feedwater to the SGs. Other systems include multiple condensate and main feedwater systems
(some plants also have additional SG feed systems available). '
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1.0 OBJECTIVE

This report provides a qualitative risk assessment to identify the higher risk significant systems/
components as a function of plant operational modes for CEOG PWRs. Components identified
as high risk significant in the target mode are to be exempted from the proposed relaxation to
LCO 3.0.4. This effort supports the industry-wide risk-informed TSTF initiative to relax mode
entry restraints (TSTF-359).

2.0 BACKGROUND

Initiative 3 of the industry’s Risk-Informed Technical Specification (RITS) Program addresses a
global change to the Standard Technical Specifications that will allow mode changes to be
made while relying on action statements to satisfy the requirements of the LCO. Currently, LCO
3.0.4 states “When an LCO is not met, entry into a MODE or other specified condition in the
Applicability shall not be made except when the associated ACTIONS to be entered permit
continued operation in the MODE or other specified conditions in the Applicability for an
unlimited period of time.” This restrictive requirement can delay plant startup as the plant
expends considerable resources to expeditiously resolve startup issues that are risk insignificant
or low risk. For example, a nearly completed maintenance activity can delay a mode change
and adversely impact a utility’s plan for plant startup and return to power operation. To resolve
this concern, the industry has proposed, a change to LCO 3.0.4 that will allow mode changes to
occur with equipment inoperable by allowing the plant to enter the applicable LCO action
statement for that mode.

This proposal is based on the premise that most AOTs were developed for Mode 1 and pose an
acceptable plant risk for action statement entries initiated at, or occurring at lower modes. The
AQTs are believed to be conservatively short when lower mode operational conditions are
considered. To ensure the proposed relaxation is properly applied, systems/components that
are judged more important to lower mode operation are exempted from the change. Individual
plants may include these systems/components when incorporating this change provided the
mode changes are subject to a robust risk-informed assessment.

The industry developed a TSTF-359 (Standard Technical Specification Change Traveler,
Reference 1) for this proposed change and provided it to the NRC for review and approval. The
Traveler addressed the impact of this change on risk in a qualitative manner. As stated in the
Traveler:

"A qualitative review of initiating event frequencies, considering lower MODE (2, 3 or 4 for
PWRs, 2 or 3 for BWRs) accident mitigation features and the activities associated with the
lower MODES was performed and the review indicates that this proposed change is
reasonable and acceptable. Based on the review, systems/components were identified that
would be more important or less important in non-MODE 1 operation based on initiating
event. The review identified a small number of systems/components in which, based on an
increased potential for a particular initiating event in the lower MODES, entry into a MODE
of Applicability would potentially have a greater impact in MODES 2-4 than they would in
MODE 1.7

The NRC provided the following comment from their review:
“The industry should provide the “qualitative review,” mentioned under “Risk Discussion” in

the submittal, for the staff's review. In addition, a systematic investigation of likely changes
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in Modes or other specified conditions of operation and a “feeling” for the associated risks
could provide useful information to support an implementation approach for the proposed
change. For example, such investigation may show that no detailed PRA models are

needed to compare risks, including risks associated with “transition” modes of operation.”

This document summarizes the results of a qualitative review of contributors to mode dependent
risks. The “qualitative review” was based on the CEOG’s work with the PRA model for the San
Onofre Nuclear Generating Station performed to support the CEOG Risk-Informed End State
Assessment (CE-NPSD-1186, Reference 2).

3.0 APPROACH

A qualitative assessment is used to identify the specific systems/components that are required
to be available prior to specific mode transitions. In this assessment, consideration is given to
events that are unique to the specific mode being entered or that have an increased probability
of occurrence in the mode being entered, and the availability of required mitigation systems.
The basis for this assessment is a qualitative comparison of lower mode operations to operation
in Mode 1. For situations where Mode 1 risk issues dominate the need for the
system/component, the Mode 1 AOTs will be conservative when the event occurs in a lower
mode. The qualitative insights are supported by supplemental information contained in the
CEOG Risk-Informed End State Assessment Topical Report (Reference 2).

The risk associated with at-power operation is well understood. After decades of modeling PSA
aspects of power operation, reviews of alternative mode risks have identified that, as the plant
transitions from “at power” to “shutdown”, the importance of most TS systems decreases.
However, a few TS systems increase in importance. The increased importance of these
systems arises as a result of:

e Events unique to the mode of interest,
The typical events in the mode of interest have an increased probability of occurrence,
or

e The mode of interest has a reduced mitigation system capability.

For this assessment, only mode changes associated with returning to power are under
consideration. Therefore, it is necessary to identify those TS systems/components that are
more important in the lower modes so that they may be highlighted for special treatment.

It is assumed as part of this assessment that the existing mode specific TS for all equipment
provides adequate guidance to the plant staff with regard to the allowed outage time of a single
component. Furthermore, the associated risks of entry into the Action Statement are limited and
acceptable. Thus, entry into a TS action statement for a single component outage will be
acceptable when such an entry is performed in a manner consistent with the TS and
10CFR50.65 (a)(4) (Reference 3).

3.1 RCS Parameters and Status of Key Systems

The qualitative approach to identifying the more important lower mode systems/components
requires an understanding of the plant conditions when entering and exiting the different modes.
This includes the status of plant parameters and availability of event mitigation
systems/components. Table 1 provides a summary of key Reactor Coolant System (RCS)
parameters for each mode for a typical CE designed PWR.
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Table 2 provides the status of selected key systems for the different modes. The table shows
the status or availability of RPS/ESFAS actuation and event mitigation systems, and several key
normal operating systems. The table is not a comprehensive list of all plant operating systems.
The list is illustrative only. Support systems necessary for the proper functioning of major
systems are assumed to be available and operable.

3.2 Key Activities in Progress

The following provides a summary of the typical key activities that are in progress when
returning to power for the mode transitions. This is based on a typical Combustion Engineering

plant.

The following mode changes are considered:

Mode 6 to 5
Mode 5to 4
Mode 4 to 3
Mode 3 to 2
Mode 2 to 1

6-5

Modes

RCS cooling by Shutdown Cooling System (SCS).

Pressurizer safeties and manways installed.

Low Temperature Overpressure Protection (LTOP) is in service.

RCS charging and letdown in service.

RCP seal injection (Sys. 80 plants only) in service.

SG levels established and being maintained in the normal band.

Fully tension reactor vessel head closure bolts (This establishes the transition from
Mode 6 to Mode 5).

5-4

Modes

RCS fill and vent completed (for some CE desighed PWRs RCS can be water solid at
some point in Mode 5).

Pressurizer bubble established.

Establish/enable Engineering Safety Features Actuation Signals (ESFAS).

RCS temperatures being increased to ~ 330 °F (transition to Mode 4 occurs when RCS
temperature exceeds 200 °F).

RCS loops filled, with SG available as an operable heat sink (requires operable AFW
and steam release path).

Both Diesel Generators (DG) available and in standby.

RCS pressure being maintained at ~ 340 psig.

RCS cooling by Shutdown Cooling System (SDC secured as RCS heat up to above 200
°F and SG heat sink is established).

LTOP in service (Mode 5 and lower end of Mode 4) LTOP operation varies among
plants.

Containment spray and coolers are verified available.
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e RCS heatup being controlled by Turbine Bypass Control System or ADVs.
Mode 4-3

Steam Generators (SGs) chemistry being adjusted in preparation for startup.

SDC system is isolated.

LTOP system not in effect.

AFW being used to feed SGs (Note: plants with electric feedwater pumps or condensate
pumps may use them for startup instead of AFW).

e RCS temperatures being increased from ~ 330 °F to ~ 557 °F with pump heat (transition
to Mode 3 occurs when RCS temperature exceeds 350 °F, specific temperature range
may vary among plants).

RCS pressure being raised from ~ 340 psig to ~ 2235 psig.

SIAS and MSIS auto reset.

Mode 3-2

e Remaining RCPs started when RCS is greater than about 525 °F (Mode 3).
» Reactor trip breakers are closed (Mode 3).

e Shutdown and control banks are withdrawn (Mode 3).

e Power is less than 5% (Mode 2).

Mode 2-1
e Transfer from AFW to MFW (note that some plants may already be on MFW depending
on their approach to plant startup) (Mode 1).
Increase power (Mode 1).
Bring turbine on-line (Mode 1).

3.3 Initiating Events

Table 3 provides a summary of the initiating events by mode. The following discusses the
applicability of each initiating event in each mode.

Large LOCAs: Large LOCAs are due to RCS pipe breaks. These are most likely when the
RCS is at operating pressure which occurs in Modes 1, 2 and 3. The frequency of occurrence is
expected to be the same for each mode.

Medium LOCAs: Medium LOCAs are due to RCS pipe breaks, stuck open safety relief valves
or Power Operated Relief Valves (PORVs). These are most likely when the RCS is at operating
pressure which occurs in Modes 1, 2 and 3. The frequency of occurrence is expected to be the
same for each mode. Stuck open safety valves or PORVs can occur as a result of transient
events which lead to increased RCS pressures, such as, total loss of main feedwater and
turbine trip.

Small LOCAs: Small LOCAs are due to RCS pipe breaks, random failures of RCP seals, or
mis-aligned systems. Pipe breaks are most likely when the RCS is at operating pressure which
occurs in Modes 1, 2 and 3, and the frequency of the pipe break contribution to the initiating
event frequency is expected to be the same for each of these modes. Random failures of RCP
seals are also most likely when the RCS is at operating pressure and temperature which occurs
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prinﬁarily in Modes 1, 2 and 3. A successful response to breaks in the small break LOCA size
range requires availability of steam generator heat removal.

Mis-alignment issues that can lead to LOCAs (also referred to as loss of inventory events) occur
most frequently in the lower end of Mode 4 when the RCS cooling is switched between
Shutdown Cooling heat removal via the SDC system and SG heat removal.

Contributors to small LOCAs by mode:

Mode 1: RCS pipe breaks, random failures of RCP seals.
Mode 2: RCS pipe breaks, random failures of RCP seals.
Mode 3: RCS pipe breaks, random failures of RCP seals.
Mode 4: Mis-alignment issues related to Shutdown Cooling System.
Mode 5: Mis-alignment issues related to Shutdown Cooling System.

RCP Seal LOCAs (loss of seal cooling, System 80 only): RCP seal LOCAs due to random
mechanical failure of seals are considered as small LOCA. Induced RCP seal LOCAs may
arise resulting from loss of seal cooling due to complete failure of component cooling water or
service water. Seal failure is most likely when the RCS temperature and pressure are high and
the RCP is operating. This occurs in Mode 1, 2 and 3. In Modes 4, 5 and 6 the RCS
temperature is sufficiently low that the seals would not be subject to thermal temperature
challenges. In addition, the RCS pressure is significantly reduced in the lower operating modes,
so the ability to mitigate the event is enhanced

General Transients: The general transients group includes loss of feedwater and turbine trip
events. These events primarily occur when the reactor is at a power level greater than 5% in
Mode 1. At power levels less than 5%, the main feedwater system may or may not be operating
and the turbine is not operating.

Loss of Decay Heat Removal: Decay heat removal may be accomplished in Modes 2-5.
Several means exist to remove decay heat. Two primary mechanisms for decay heat removal
the SGs and the shutdown cooling system. Steam generators are used to remove decay heat
using AFW and TBV’s or ADVs in Modes 2 and 3, and the upper part of Mode 4. For some
plants, MFW may support heat removal in theses modes as well. Shutdown Cooling decay heat
removal is in effect in the lower part of Mode 4, and Modes 5 and 6. When entering Mode 5
from Mode 6 the RCS is depressurized and RCS loops may not be filled. Reduced inventory
availability may lead to lower NPSH margin and an increased potential for loss of decay heat
removal.

Loss of Offsite Power: This event is applicable to all modes of operation. If work is ongoing in
the switchyard, there is an increased probability of a loss of offsite power event, otherwise the
event frequency is the same in each mode. Typically, work in the switchyard occurs in the lower
modes and not in Mode 1. At lower modes (Modes 4, 5 and 6) LOOP is particularly problematic
as most plants are designed such that all heat removal mechanisms require electrical power.

Steam Generator Tube Ruptures: Steam generator tube ruptures are of concern when there is
a high pressure difference across the steam generator tubes. This occurs when the RCS is at a
high pressure and the secondary side is at normal operating pressure or lower. This event is of
interest in Modes 1, 2, 3 and the upper end of Mode 4 prior to reducing the RCS pressure.
There is no significant difference in event frequency between these modes.
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Secondary Side Breaks: Secondary side breaks are of concern when the secondary side is at
normal operating pressure which is in Modes 1, 2 and 3. There is no significant difference in
event frequency between these modes. The impact of secondary side breaks in Mode 4 is
reduced as the secondary temperature is typically less below 350 F (saturation pressure at 350
F is about 135 psia).

Cold Overpressurization: Cold overpressurization is of greatest interest when the RCS is water
solid. This occurs during Mode 5 operation. For most plants, cold overpressurization is also of
interest in Mode 4.

ATWS: The ATWS event is only of concern when the reactor is at power. In Modes 3 - 6 the
reactor is at 0 power with the control rods inserted, therefore, ATWS is not possible. In Mode 2
the initial power level is less than 5%, and the high RCS pressure threat associated with an
ATWS event will not occur, as the RCS has less stored energy than in Mode 1 and
proportionally greater heat removal capacity. Therefore, this event is of primary interest in
Mode 1.

Rod Withdrawal: Rod withdrawal events can only occur when the rods are in the core and the
reactor trip breakers are closed. This situation can occur in Modes 1 - 3.

Boron Dilution: The boron dilution event is of interest in all modes of operation and results
primarily from lower boron concentration makeup being returned to the RCS. This would likely
be related to malfunctions of the CVCS or operator error.

3.4 Assessment of Mode Dependent Component Restrictions

Based on the previous information, the following assessments identify the key plant
components, whose unavailability could lead to a higher risk level in the lower modes of plant
operation This information is provided by plant mode.

Mode 5 Operation

The events of interest in Mode 5 are loss of inventory, loss of RCS heat removal, loss of offsite
power, boron dilution and cold overpressurization. On initial entry into Mode 5 the RCS
generally will be depressurized (loops may be filled or not filled). During midloop operation the
potential for loss of decay heat removal is increased due to the reduced availability of NPSH
margins for the SDC pumps. To reduce the risk from this event, the operators should be well
trained on mid-loop operation and only one of the redundant trains of the Shutdown Cooling
System should be operating at one time. Possible primary flow diversions due to valve
realignments may result in inadvertent loss of coolant events. To minimize these risks, plant
operation should be in accordance with the plant shutdown operations program plan. In this
mode, the reactor vessel and RCS components are also susceptible to overpressurization
failure due to loss of decay heat removal or spurious injection by HPSI. The cold
overpressurization event is unique to Modes 5 and 4; it represents a risk not considered in the
other modes. The LTOP system is designed to mitigate these challenges during low
temperature operation.
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Component Restrictions for entering Mode 5 using LCO 3.0.4 relaxation

Mode 5 risks are driven by loss of decay heat removal and, for water solid (or near solid
conditions), spurious HPSI injection and unavailability of LTOP. Prior to entering Mode 5, both
trains of the Shutdown Cooling System need to be available with one train in service, one EDG
should be available (consistent with TS) , and the LTOP system is required to be in service.

Note that while HPSI is not required to be operable in Mode 5, shutdown practices typically
recommend one train of HPSI be available to inject borated water into the RCS.

Mode 4 Operation

The events of interest in Mode 4 are loss of inventory, loss of decay heat removal, loss of offsite
power, secondary side breaks, boron dilution, and cold overpressurization. The key activities in
Mode 4 involve the switch, from Shutdown Cooling to SG heat removal and the increase in RCS
temperature. During this switch the plant is susceptible to loss of RCS heat removal and loss of
inventory events. The loss of inventory events due to Shutdown Cooling system mis-
alignments, have been shown to contribute significantly to the risk of Mode 4 operation in
shutdown PRA models. To reduce the risks from these two events it is important to ensure the
appropriate mitigation systems are available. These include the AFW system to maintain heat
removal and one HPSI Pump or the CVCS to supply coolant for inventory control. Low
Temperature Overpressure Protection (LTOP) is also important in the lower end of Mode 4.

The LTOP system is designed to mitigate excessive pressure at low temperature events.

Component Restrictions for entering Mode 4 using LCO 3.0.4 relaxation

In the low temperature end of Mode 4, LTOP is required to be in service. Many means exist to
provide RCS heat removal in Mode 4. Standard operating guidance should be followed to
ensure diverse and redundant heat removal paths are available. For shutdown cooling
operation, entry into Mode 4 should not be made without availability of both trains of SDC or
availability of two trains of AFW and support systems and steam relief paths. As a result of the
possibility of reduced inventory in this mode and the potential for loss of inventory events during
the mode 5 to 4 transition, the requirement for inventory control via availability of one train of
HPSI (per LCO 3.5.3) should also be exempted from the LCO 3.0.4 relaxation. In the higher
temperature end of Mode 4, use of the mode relaxation for AFW train inoperability should also
be excluded.

Mode 3 Operation

The events of interest in Mode 3 are loss of coolant events, loss of decay heat removal, loss of
offsite power, SG tube rupture, secondary side breaks and boron dilution. The key activities in
Mode 3 involve the RCS temperature and pressure increase, and withdrawing the shutdown
and control rods. The risk of from, most events are dependent on the core decay heat load.
During startup, Mode 3 will have less risk than Mode 1 operation. This is likely since the decay
heat level is lower during a startup from a lower mode than the decay heat level following a
reactor trip. Also, initiating event frequencies are approximately equal to, or less than those in
Mode 1, with most of the same mitigation capability. Unlike Mode 1, MFW may not be available
in Mode 3. For most CE PWRs, in Mode 3 the plant is dependent on AFW for RCS heat
removal, therefore, the availability of AFW is important. A degraded AFW system puts the plant
into a more susceptible condition with regard to decay heat removal.
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As in Mode 4, the ECCS technical specification only requires one train of HPSI for inventory
control so long as the RCS pressure is below [1700 psia).

Component Restrictions for entering Mode 3 using the LCO 3.0.4 relaxation

A risk assessment prior to entering Mode 3 should ensure that adequate means exist to provide
core/ RCS heat removal and inventory control. Prior to entering Mode 3, the AFW system and
one train of the HPSI system are required to be available. This requirement also includes the
associated support systems and associated steam relief paths required for the proper
functioning of these systems. In addition, actuation signals to start the AFW system should be
placed in service prior to switching RCS heat removal to the AFW system. As with Mode 4, the
AFW system is of more risk importance in Mode 3 than in Mode 1. It is therefore recommended
that without additional PSA assessments, the AFWS should be excluded from the LCO 3.0.4
relaxation. Furthermore, since inability to meet the HPSI system TS at lower RCS pressures
will result in no HPSI injection capability Mode 3, it is recommended that this condition also be
excluded from the LCO 3.0.4 relaxation.

As EDGs are important for providing emergency power to the required mitigating systems, the
LCO 3.0.4 exemption is also extended to the plant EDGs.

Mode 2 Operation

The events of interest in Mode 2 are the same as those for at-power operation with the
exception of loss of main feedwater (although loss of decay heat removal is applicable), turbine
trip and ATWS. The key activities in Mode 2 involve increasing the reactor power level to less
than 5%. The probability of, and risk from, events are the same or less than Mode 1. This is
likely since the decay heat level is lower during a startup Mode 2, the initiating event
frequencies for the potential events are approximately equal to or less than those in Mode 1,
with both modes having the same mitigation systems available. In Mode 2 the plant may be
dependent on AFW for RCS heat removal; therefore, the availability of AFW is important. A
degraded AFW system puts the plant into a more susceptible condition with regard to decay
heat removal.

Component Restrictions for entering Mode 2 using the LCO 3.0.4 relaxation

Prior to entering Mode 2, the AFW system is secured, but required to be available. This
includes the associated support systems and actuation signals to start the AFW system. The
AFW system is more risk significant in Mode 2 than in Mode 1. |t is therefore recommended
that without additional PSA assessments, the AFW system should be excluded from the LCO
3.0.4 relaxation. As EDGs are important for providing emergency power to the required
mitigating systems, the LCO 3.0.4 exemption is also extended to the plant EDGs.

Mode 1 Operation

The events of interest in Mode 1 are provided on Table 3. The key activities in Mode 1 involve
increasing the reactor power level to 100%, transferring from AFW to main feedwater (some
plants may already be on MFW), and bringing the turbine on-line. These startup activities
provide for an increased probability of loss of feedwater flow to the steam generators. During
this phase of the startup, the plant is more dependent on AFW than when operating at steady-
state conditions due to the increased potential for loss of feedwater or turbine trip. A degraded
AFW system puts the plant into a more susceptible condition with regard to decay heat removal.

Page 8 of 14



CE-NPSD-1207, Rev. 0

Component Restrictions for entering Mode 1 using the LCO 3.0.4 relaxation

Prior to entering Mode 1, the AFW system, associated support systems and actuation signals
are required to be available. The AFW System provides decay heat removal capability for a
wide range of plant upsets. It is therefore recommended that without additional PSA
assessments, the AFWS should be excluded from the LCO 3.0.4 relaxation. As EDGs are
important for providing emergency power to the required mitigating systems, the LCO 3.0.4
exemption is also extended to the plant EDGs.

Comments on EDG Unavailability

Operation in the lower modes offers a higher potential for loss of offsite power if there are
activities ongoing in the switchyard. If such activities are in progress, then there is an increased
plant dependence on the Emergency Diesel Generators (EDGs). Therefore, if there are
activities ongoing in the switchyard, the risk assessments should consider the potential for
increased loss of power events. While in any shutdown mode, standard plant practices for
ensuring safe plant shutdown operation should be followed. The plant risk in shutdown modes
will be managed consistent with the requirements of 10CFR50.65.

it should be noted that EDG restrictions discussed above are based on situations where the TS
EDGs are the only source of emergency AC. Plants with alternate AC sources and/or plant
cross-ties may have sufficient redundancy such that additional flexibility in relaxing mode
restraints can be justified.
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4.0 SUMMARY

An assessment of the components important to controlling risk in lower modes was performed.
The results of this assessment identified several components which are not candidates for the
proposed change and should be excluded from the LCO 3.0.4 relaxation. These components

and their Mode limitations are identified in Table 4.

Note that components contained in Table 4 may be removed from the exclusionary list on a
plant specific basis via use of RG 1.174. To secure this additional flexibility, a commitment to a
pre-transition assessment will be required and the PSA methodology should be capable of
estimating plant risks in Modes 4 and 5.
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Table 1
Key Plant Parameters by Technical Specification Mode
Parameter Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Average RCS NA <200 °F 200 °F to 350 °F >350 °F Normal Operating | Normal Operating
Temperature Temperature Temperatures
Reactor Power NA NA NA NA <5% >5%
Level
Reactivity NA <0.99 <0.99 <0.99 2099 >0.99
Condition K
RCS Pressure Atmospheric Atmospheric Min RCP NPSH to | 1500 psia to 2250 ~ 2250 psia ~ 2250 psia
~ 1500 psia psia
Pressurizer Status | - open/ventedto | Closed/Water solid Bubble Bubble Bubble Bubble
- closed/water
solid
Secondary Side 0 psig 0 psig Operating Normal Operating | Normal Operating | Normal Operating
Pressure pressure limited Pressure Pressure Pressure
by RCS
temperature
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Table 2
System Status by Technical Specification Mode
System Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
Charging and Placed In Service | In service In service In service In service In service
Letdown (CVCS) | before mode
change
Reactor Coolant | None running As needed for As needed for plant | All running All running All running
Pumps plant heatup heatup
Shutdown In service In service In service or Isolated Isolated Isolated
Cooling System Isolated
Auxiliary Out of service Out of service Aligned for startup | Aligned for startup | Aligned for In standby
Feedwater or in standby startup or in
standby
Low Pressure In Service* In Service* In Service or Standby Standby Standby
Safety Injection Standby
Pump
High Pressure Pull to lock (LTOP) | Pull to lock Pull to lock (LTOP) | Standby Standby Standby
Safety Injection (LTOP) Standby two trains two trains two trains
Pump one frain operable | operable above operable operable
[1700 psia]

LTOP Enabled Enabled Enabled (Below Disabled Disabled Disabled

275 °F))
Log Power/Power | Not required Operable Operable Operable Operable Operable
Rate of change
RPS Matrix Not required Operable Operable Operable Operable Operable
RPS Trip Unit Not required Not required Not required Not required Operable Operable
ESFAS Not required Not required Operable Operable Operable Operable

(Manual Actuation)
Emergency One EDG Operable | One EDG Operable Operable Operable Operable
Diesel Generators Operable (Two) (Two) (Two) (Two)

* To support SDC.
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Table 3
Initiating Events by Technical Specification Mode
Initiating Event Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6

Large LOCA' X X X
Medium LOCA' X X X
Small LOCA/loss of inventory” X X X X X X
RCP Seal LOCAs (loss of X X X
seal cooling)5
Loss of Main Feedwater X
Turbine Trip X
Loss of Decay Heat Removal’ X X X X X
Loss of Offsite Power X X X X X X
Cold Overpressurization X X
SG Tube Rupture’ X X X
Secondary Side Breaks” X X X X
ATWS X
Boron Dilution X X X X X X
Rod Withdrawal® X X X
Notes:

1. Large and medium LOCAs are not considered in Modes 4, 5 and 6 since the RCS pressure is much lower than in Modes 1, 2 and 3.
2. Small LOCAs in Modes 4, 5 and 6 are primarily loss of inventory events due to alignment issues and open valves, not pipe breaks or random

failures of RCP seals.

3. SGTRs are not considered in Modes 4, 5 and 6 since the delta P across the tubes (Prcs - Psecondary sice) IS much lower than in Mode 3.

4. Secondary side breaks are not considered in Modes 5 and 6 since the secondary side pressure is much lower than in Modes 3 and 4.

5. RCP seal LOCAs are not considered in Modes 4, 5 and 6 since the RCS pressure and temperature are much less than in Mode 3. SGTRs
have also been excluded from Mode 4 since the expected SGTR pressure difference is less than that at power.

No

Rod withdrawal is not considered in Modes 5 and 6 since the reactor trip breakers are open.
Loss of MFW is applicable to plants that start up on MFW. In this case, this event is the same as the Loss of Decay Heat Removal event.
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Temperature otherwise
relaxation not allowed

Table 4
Candidate Systems and Components Exempted from 3.0.4 Relaxation

System/Component - 5 MODE y :

(Startup) {Hot Standby) (Hot Shutdown) {Cold Shutdown)
SDC* Component Not Component Not Component Not Relaxation Not

Required Required Required Allowed
LTOP/PORVs (when used for LTOP) Component Not Component Not Component Not Relaxation Not

Required Required Required above Set Allowed

EGD*

Relaxation Not

Relaxation Not

Relaxation Not

Relaxation Not

Allowed Allowed Allowed Allowed
RPS Relaxation Not Component Not Component Not Component Not
Allowed Required Required Required
HPSI and LPSI Relaxation Allowed Relaxation allowed Relaxation Not Component Not
above [1700 PSIAf only Allowed Required
Otherwise Relaxation
Not Allowed
AFW/EFW* Relaxation Not Relaxation Not Relaxation Not Component Not
Allowed Allowed** Allowed** Required

*  Support systems required for operability.

** Restricted relaxation may be allowed based on results of PSA risk assessments.
+ There is an expectation that one train of HPSI be available.
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1.0 Objective

Provide the qualitative risk assessment to identify the systems/components required to be available prior
to changing modes during plant startup to power operation.

2.0 Background

Initiative 3 of the industry’s Risk-Informed Technical Specification (RITS) Program addresses a global
change to the Standard Technical Specifications that will allow Mode changes to be made while relying
on Action statements to satisfy the requirements of the LCO. Currently, LCO 3.0.4 states “When an LCO
is not met, entry into a MODE or other specified condition in the Applicability shall not be made except
when the associated ACTIONS to be entered permit continued operation in the MODE or other specified
conditions in the Applicability for an unlimited period of time.” This restrictive requirement can delay
the startup of a plant and in many situations it is overly restrictive. A nearly completed maintenance
activity can delay a mode change and adversely impact a utility’s plan for plant startup and return to
power operation. A mode change is prohibited by the Technical Specifications, except as noted above,
with certain equipment inoperable even though once in the mode of interest or at-power the plant may be
able to operate for a limited period with the same equipment inoperable. This proposed change will allow
mode changes with equipment inoperable consistent with the applicability of that mode.

The industry developed TSTF-359 (Standard Technical Specification Change Traveler, Reference 1) for
this proposed change and provided it to the NRC for review and approval. The Traveler addressed the
impact of this change on risk in a qualitative manner. As stated in the Traveler:

“ A qualitative review of initiating event frequencies, considering lower MODE (2, 3, or 4 for PWRs,
2 or 3 for BWRS) accident mitigation features and the activities associated with the lower MODES
was performed and the review indicates that this proposed change is reasonable and acceptable.
Based on the review, systems/components were identified that would be more important or less
important in non-MODE 1 operation based on initiating event. Thereview identified a small number
of systems/componentsin which, based on an increased potential for a particular initiating event in
the lower MODES, entry into a MODE of Applicability would potentially have a greater impact in
MODES 2-4 than they would in MODE 1.”

The NRC provided the following comment from their review:

“ The industry should provide the “ qualitative review” , mentioned under “ Risk Discussion” in the
submittal, for the staff’ sreview. In addition, a systematic investigation of likely changes in Modes or
other specified conditions of operation and a “ feeling” for the associated risks could provide useful
information to support an implementation approach for the proposed change. For example, such
investigation may show that no detailed PRA models are needed to compare risks, including risks
associated with “ transition” modes of operation.”

The “qualitative review”” was based on the CEOG’s work with the PRA model for the San Onofre Nuclear
Generating Station. Its applicability to plants for the other Owners Groups is not specified or discussed in
the Traveler. To resolve this issue, the industry agreed to provide the NRC the requested “qualitative
review” for each Owners Group.



3.0 Approach

A qualitative assessment was used to identify the specific equipment that is required to be available prior
to specific mode transitions. In this assessment, consideration is given to events that are unique to the
specific mode being entered or that have an increased probability of occurrence in the mode being
entered, and the availability of required mitigation systems. The basis for this assessment is a qualitative
comparison to at-power plant operation in Mode 1. The risk from at-power operation is well understood,
and generally associated with the highest level of plant risk, therefore, operation in the lower modes with
equipment unavailable should not be more limiting than operation in Mode 1 unless:

there are unique events to the mode of interest,
the typical events in the mode of interest have an increased probability of occurrence, or
the mode of interest has a reduced mitigation system capability.

For this assessment, it is necessary to understand the key plant changes that occur during the mode
changes so it is possible to identify the initiating events that can occur and systems available for event
detection, actuation, and mitigation.

The following mode changes are considered:

Mode 6 to 5
Mode 5 to 4
Mode 4 to 3
Mode 3 to 2
Mode 2 to 1

3.1 RCS Parameters and Status of Key Systems

The qualitative approach requires an understanding of the plant conditions when entering and exiting the
different modes. This includes the status of plant parameters and availability of event mitigation systems.
Table 1 provides a summary of the important reactor coolant system (RCS) parameters for the different
mode transitions. This table also provides the Tech Spec temperatures and power levels specified for the
different modes. Only mode changes when returning to power are under consideration.

Table 2 provides the status of the key systems for the different modes. This shows the status or
availability of the primary event actuation and mitigation systems, and several key normal operating
systems. This table is not a comprehensive list of plant operating or standby systems nor is it intended to
be such a list. The support systems for these systems are also required.

3.2 Key Activities in Progress

The following provides a summary of the typical key activities that are in progress when returning to
power for the mode transitions. This is based on a typical Westinghouse plant.

Modes 6-5
Install pressurizer safeties and manways (Mode 6)
RCS fill and vent (Mode 6)
Establish RCS charging and letdown (Mode 6)
Establish RCS seal injection flow (Mode 6)
Establish cold overpressure protection (Mode 6) (RCS will be water solid at some point in Mode 5)



Lower steam generator (SG) levels (Mode 6)

Increase RCS temperature from ~130°F to ~185°F (transition to Mode 5 occurs when RCS
temperature exceeds 140°F, per the Improved Tech Specs transition to Mode 5 occurs when the RCS
temperature is >200°F and all head closure bolts are fully tensioned)

Increase RCS pressure from open-to-containment to ~340 psig

RCS cooling by residual heat removal (RHR) system (Modes 6 and 5)

Modes 5-4
Establish pressurizer bubble (Mode 5) (RCS will be water solid at some point in Mode 5)
Place centrifugal charging pumps (CCP) in standby after bubble established (Mode 5)
Place solid state protection system (SSPS) in service (Mode 5)
Increase RCS temperature from ~185°F to ~330°F (transition to Mode 4 occurs when RCS
temperature exceeds 200°F)
Verify auxiliary feedwater (AFW) aligned for startup (Mode 4)
Maintain RCS pressure at ~340 psig
RCS cooling by RHR (Mode 5 and lower end of Mode 4)
Cold overpressure protection in service (Mode 5 and lower end of Mode 4)

Mode 4-3 (lower end of mode 4 on RHR, then switch to AFW)
Prepare SGs for startup (Mode 4)
Restore AFW actuation signals and AFW components for automatic actuation (Mode 4)
Place RHR system in standby (lower end of Mode 4)
Block cold overpressure protection system (Mode 4)
Initiate AFW (note that at some plants, a startup feedwater pump or condensate pumps and main
feedwater (MFW) may be used for startup instead of AFW) (Mode 4)

Increase RCS temperature from ~330°F to ~557°F (transition to Mode 3 occurs when RCS
temperature exceeds 350°F)

Increase RCS pressure from ~340 psig to ~2235 psig

Start remaining RCPs (Mode 3)

Verify pressurizer (PZR) pressure safety injection (SI) and steamline pressure SI and steamline
isolation (SLI) auto reset (Mode 3)

RCS heatup controlled by condenser steam dumps and SG atmospheric relief valves

Mode 3-2
Close reactor trip breakers (Mode 3)
Withdraw shutdown and control banks (Mode 3)
Raise power to less than 5% (Mode 3 to 2)

Mode 2-1
Transfer from AFW to MFW (note that some plants may already be on MFW depending on their
MFW design and approach to plant startup) (Mode 1)
Increase power (Mode 1)
Bring turbine on-line (Mode 1)

3.3 Initiating Events

Table 3 provides a summary of the initiating events by mode. The following discusses the applicability
of each initiating event in each mode.



Large LOCAs: Large LOCAs are due to RCS pipe breaks. These are most likely when the RCS is at
operating pressure which occurs in Modes 1, 2, and 3. The frequency of occurrence is expected to be the
same for each mode.

Medium LOCAs: Medium LOCAs are due to RCS pipe breaks. These are most likely when the RCS is
at operating pressure which occurs in Modes 1, 2, and 3. The frequency of occurrence is expected to be
the same for each mode.

Small LOCAs: Small LOCAs are due to RCS pipe breaks, stuck open safety valves or power operated
relief valves (PORV), random failures of RCP seals, or mis-aligned systems. Pipe breaks are most likely
when the RCS is at operating pressure which occurs in Modes 1, 2, and 3, and the frequency of the pipe
break contribution to the initiating event frequency is expected to be the same for each of these modes.
Stuck open safety valves or PORVs can occur as a result of transient events which lead to increased RCS
pressures, such as, total loss of main feedwater and turbine trip. These are Mode 1 events (the plant is on
main feedwater with the turbine operating only in Mode 1). Random failures of RCP seals are also most
likely when the RCS is at operating pressure and temperature which occurs primarily in Modes 1, 2, and
3. Mis-alignment issues that can lead to LOCAs (also referred to as loss of inventory events) occur most
frequently in the lower end of Mode 4 when the RCS cooling is switched between the RHR system and
AFW.

Contributors to small LOCAs by mode:

Mode 1: RCS pipe breaks, stuck open safety valves or PORVs, random failures of RCP seals
Mode 2: RCS pipe breaks, random failures of RCP seals

Mode 3: RCS pipe breaks, random failures of RCP seals

Mode 4: Mis-alignment issues due to switch between RHR and AFW

Mode 5: Mis-alignment issues related to RHR cooling (lower frequency than for Mode 4).

The frequency of a small LOCA is expected to be lower in Modes 2 and 3, than in Mode 1 since
consequential LOCAs are not expected to occur in Modes 2 and 3. The frequency of a small LOCA, or
loss of inventory event, in Mode 4 has been seen to be a significant contributor to plant risk. The
frequency of a small LOCA in Mode 5 is expected to be lower than in Mode 4 since RHR cooling is
already established in Mode 5 and mis-alignment issues reduced.

RCP Seal LOCAs (loss of seal cooling): RCP seal LOCAs resulting from loss of seal cooling due to
complete failure of component cooling water or service water are most likely when the RCS temperature
and pressure are high. This occurs in Mode 1, 2, and 3. In the lower modes the RCS temperature is lower
so the seals would not be subject to the high temperatures. In addition, the RCS pressure is significantly
reduced in the lower operating modes.

General Transients: The general transients group includes loss of main feedwater and turbine trip events.
As previously noted some plants use condensate pumps and MFW to return to power. These events can
primarily occur when the reactor is at a power level greater than 5% in Mode 1. At power levels less than
5%, the main feedwater system may or may not be operating and the turbine is not online.

Loss of Decay Heat Removal: Loss of decay heat removal is applicable to Modes 2-6. Decay heat is
being removed by the AFW system (or possibly the startup feedwater systems and condensate pumps and
MFW) in Modes 2 and 3, and the upper part of Mode 4. RHR decay heat removal is in effect in the lower
part of Mode 4, and Modes 5 and 6. In Mode 4, the switch between RHR cooling and AFW can lead to
an increased frequency of occurrence of this event. When entering Mode 5 from Mode 6 the RCS is




depressurized and RCS loops may not be filled. Under this situation there is an increased potential for
loss of decay heat removal.

Loss of Offsite Power: This event is applicable to all modes of operation. If work is ongoing in the
switchyard, there is an increased probability of a loss of offsite power event. Work in the switchyard
usually occurs in the lower modes and not in Mode 1. In addition, with deregulation it is speculated that
the grid stability may be degraded with power plants offline. Therefore, a loss of offsite power may
become more likely when a plant is not online.

Steam Generator Tube Ruptures: Steam generator tube ruptures are of concern when there is a high
pressure difference across the steam generator tubes. This occurs when the RCS is at a high pressure and
the secondary side is at normal operating pressure or lower. This event is of interest in Modes 1, 2, 3, and
the upper end of Mode 4 prior to reducing the RCS pressure. There is no significant difference in event
frequency between these modes.

Secondary Side Breaks: Secondary side breaks are of concern when the secondary side is at normal
operating pressure which is in Modes 1, 2, 3, and 4. There is no significant difference in event frequency
between these modes.

Cold Overpressurization: Cold overpressurization is of greatest interest when the RCS is water solid.
This occurs during Mode 5 operation. Cold overpressurization is also of interest in Mode 4.

ATWS: The ATWS event is only of concern when the reactor is at power. In Modes 3-6 the reactor is at
0 power with the control rods inserted, therefore, ATWS is not possible. In Mode 2 the initial power
level is less than 5%, and the high RCS pressures associated with an ATWS event will not occur.
Therefore, this event is of primary interest in Mode 1.

Rod Withdrawal: Rod withdrawal events can only occur when the rods are at least partially in the core
and the reactor trip breakers are closed. This situation can occur in Modes 1-3.

Boron Dilution: The boron dilution event is of interest in all modes of operation and results primarily
from lower boron concentration makeup being returned to the RCS related to malfunctions of the CVCS.
There is no significant difference in event frequency between the modes.

3.4 Mode Entry Equipment Restrictions

Based on the previous information, the following are identified as the key events or plant perturbations,
that could lead to a higher risk level in the lower modes of plant operation compared to the risk level for
at-power operation. From this the limitations on equipment unavailability for mode entry is determined
and provided. This information s provided by plant mode.

Mode 5

The events of interest in Mode 5 are loss of inventory, loss of RCS heat removal, loss of offsite power,
dilution, and cold overpressurization. On initial entry into Mode 5 the RCS generally will be
depressurized and loops not filled. Under these conditions the potential for loss of decay heat removal is
increased. To reduce the risk from this event both trains of RHR should be available. There are no other
significant plant perturbations that can impact plant safety in Mode 5 except for RCS overpressurization.
The RCS is susceptible to cold overpressurization due to RCS temperature and potential water solid
conditions. The cold overpressurization event is unique to Modes 5 and 4; it represents a risk not



considered in the other modes. The cold overpressure protection system is designed to mitigate these
events. This includes the associated support systems.

Limitation: Prior to entering Mode 5, both trains of RHR need to be available, with one train in service,
and the cold overpressure protection system is required to be in service.

Mode 4

The events of interest in Mode 4 are loss of inventory, loss of decay heat removal, loss of offsite power,
secondary side breaks, boron dilution, and cold overpressurization. The key activities in Mode 4 involve
the switch from RHR cooling to AFW cooling (or to startup feedwater or condensate/main feedwater
pumps) and the increase in RCS temperature. During this switch the plant is susceptible to loss of RCS
heat removal and loss of inventory events. The loss of inventory events, due to RHR system mis-
alignments, have been shown to contribute significantly to the risk of Mode 4 operation in shutdown PRA
models. To reduce the risks from these two events it is important to ensure the appropriate mitigation
systems are available. These include the AFW system to maintain heat removal and the high head safety
injection system to supply coolant for inventory control. For plants starting up on startup FW or main
FW, the AFW system is a backup system and represents one of several methods to provide for decay heat
removal, therefore, AFW is not as important for heat removal. Cold overpressurization is also important
in the lower end of Mode 4. The cold overpressurization protection system is designed to mitigate this
event.

Limitations: Prior to entering Mode 4, the AFW system and the high head safety injection systems are
required to be available. This includes the associated support systems. For plants not starting up on
AFW, there are no AFW limitations for entering Mode 4. The cold overpressure protection system is also
required to be in service.

Mode 3

The events of interest in Mode 3 are loss of coolant events, loss of decay heat removal, loss of offsite
power, SG tube rupture, secondary side breaks, dilution, and rod withdrawal events. The key activities in
Mode 3 involve the RCS temperature and pressure increase, and withdrawing the shutdown and control
rods. The probability of and risk from most events are the same or less than at-power operation since the
decay heat level is lower during a startup from a lower mode than the decay heat level following a reactor
trip, the initiating event frequencies for the potential events are approximately equal to or less than those
in Mode 1, and the same mitigation systems are available. The plant is dependent on AFW or startup FW
or main FW, depending on the plant, for RCS heat removal. For plants starting up on startup FW or main
FW, the AFW system is a backup system and represents one of several methods to provide for decay heat
removal. For these plants AFW is no more important in Mode 3 than Mode 1. For plants dependent on
AFW for startup, AFW is a more important system since it would also be called on to mitigate a failure of
decay heat removal.

Limitations: For plants starting up on AFW, prior to entering Mode 3, the AFW system is required to be
available. This includes associated support systems. For plants not starting up on AFW, there are no
limitations for entering Mode 3.



Mode 2

The events of interest in Mode 2 are the same as those for at-power operation with the exception of loss of
main feedwater (although loss of decay heat removal is applicable), turbine trip, and ATWS. The key
activities in Mode 2 involve increasing the reactor power level to less than 5%. The probability of and
risk from most events are the same or less than when at-power since the decay heat level is lower during a
startup from a lower mode than the decay heat level following a reactor trip, the initiating event
frequencies for the potential events are approximately equal to or less than those in Mode 1, and the same
mitigation systems are available. The plant is dependent on AFW or startup FW or main FW, depending
on the plant, for RCS heat removal. For plants starting up on startup FW or main FW, the AFW system is
a backup system and represents one of several methods to provide for decay heat removal. For these
plants AFW is no more important in Mode 2 than Mode 1. For plants dependent on AFW for startup,
AFW is a more important system since it would also be called on to mitigate a failure of decay heat
removal.

Limitations: For plants starting up on AFW, prior to entering Mode 2, the AFW system is required to be
available. This includes associated support systems. For plants not starting up on AFW, there are no
limitations for entering Mode 2.

Mode 1

The events of interest in Mode 1 are provided on Table 3. The key activities in Mode 1 involve
increasing the reactor power level to 100%, transferring from AFW or startup feedwater to main
feedwater (some plants may already be on MFW), and bringing the turbine on-line. These startup
activities provide for an increased probability of loss of feedwater flow to the steam generators. During
this phase of the startup, the plant is more dependent on AFW than when operating at steady-state
conditions due to the increased potential for loss of feedwater or turbine trip. A degraded AFW system
puts the plant into a more susceptibk condition with regard to decay heat removal.

Limitations: Prior to entering Mode 1, the AFW system is required to be available. This includes the
associated support systems.

Modes 1-5

Operation in the lower modes offers a higher potential for loss of offsite power if there are activities
ongoing in the switchyard as the plant is being brought up in modes. With deregulation it is speculated
that the grid stability may be degraded with power plants offline. Since there may be an increased
dependence on the emergency diesel generators (EDGs) to supply the required electrical power when the
plant is offline, the DGs should be available prior to changing modes.

Limitation: Prior to entering Modes 1, 2, 3, 4, and 5, the EDGs are required to be available. In addition,
the associated support systems are required to be available.

4.0 Summary
A qualitative risk assessment was performed to identify systems/components that should be required to be

available prior to changing modes during plant startup to power operation. These limitations are
summarized on Table 4.
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Table 1

Key Plant Parameters by Technical Specification Mode
Parameter Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
to Mode 5 to Mode 4 to Mode 3 to Mode 2 to Mode 1
Tech Spec RCS NA <200°F >200°F to <350°F >350°F >350°F >350°F
Temperature (Mode 6, (Mode 5, Cold (Mode 4, Hot (Mode 3, Hot (Mode 2, Startup) | (Mode 1, Power)
Refueling) Shutdown) Shutdown) Standby)
Tech Spec Reactor 0% 0% 0% 0% <5% >5%
Power Level (Mode 6) (Mode 5) (Mode 4) (Mode 3) (Mode 2) (Mode 1)
RCS Temperature | ~130°F to ~185°F | ~185°F to ~330°F | ~330°F to ~557°F ~557°F ~557°F ~557°F
RCS Pressure Containment to ~340 psig ~340 psig to ~2235 psig ~2235 psig ~2235 psig
~340 psig ~2235 psig
Pressurizer Status Open to Water solid to Bubble Bubble Bubble Bubble
containment to bubble
water solid
Secondary Side 0 psig 0 psig Normal operating | Normal operating | Normal operating | Normal operating
Pressure pressure pressure pressure pressure




Table 2

System Status by Technical Specification Mode

System Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode 1
RCS Charging and | Establish function | In service In service In service In service In service
Letdown'
Reactor Coolant None running As needed for As needed for All RCPs running | All RCPs running | All RCPs running
Pumps plant heatup plant heatup
Reactor Trip Open Open Open Open/Closed Closed Closed
Breakers
Residual Heat In service In service In service or in Standby Standby Standby
Removal standby
Auxiliary Out of service Out of service Aligned for In service In service In service & then
Feedwater startup or in standby after

service switch to MFW
High Head Pull to lock Pull to lock when | Standby Standby Standby Standby
Injection’ water solid, stand-
by with bubble
Cold Overpressure | Establish function | In service In service” Not required Not required Not required
Protection
High Flux At In service In service In service In service Not required Not required
Shutdown Alarm
(HFASA)
Source Range Two channels in Two channels in Two channels in Two channels in Two channels in Not required
service service service service service below P-6
Intermediate Not required Not required Not required Not required Two channels in Two channels in
Range service service below P-
10

Power Range Not required Not required Not required Not required Required Required
Solid State Not required Not required In service In service In service In service
Protection System
Emergency Diesel | Less than full Less than full Full complement | Full complement | Full complement | Full complement
Generators complement complement
Notes:

1. One charging pump is operating to provide RCS charging in Modes 1-6.
2. Cold overpressurization is required in the lower part of Mode 4.
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Table 3
Initiating Events by Technical Specification Mode

Initiating Event Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6
Large LOCA’ X X X
Medium LOCA' X X X
Small LOCA/loss of X X X X X X
inventory’
RCP Seal LOCAs (loss of X X X
seal cooling)’
Loss of Main Feedwater X
Turbine Trip X
Loss of Decay Heat Removal X X X X X
Loss of Offsite Power X X X X X X
Cold Overpressurization X X
SG Tube Rupture’ X X X
Secondary Side Breaks” X X X X
ATWS X
Boron Dilution X X X X X X
Rod Withdrawal X X X
Notes:
1. Large and medium LOCAs are not considered in Modes 4, 5, and 6 since the RCS pressure is much lower than in Modes 1, 2, and 3.
2. Small LOCAs in Modes 4, 5, and 6 are primarily due to alignment issues and open valves, not pipe breaks or random failures of RCP seals.
3. SGTRs are not considered in Modes 4, 5, and 6 since the delta P across the tubes (P rcs - Piecondary siae) 1S much lower than in Mode 3.
4. Secondary side breaks are not considered in Modes 5 and 6 since the secondary side pressure is much lower than in Modes 3 and 4.
5. RCP seal LOCAs are not considered in Modes 4, 5, and 6 since the RCS pressure and temperature are much lower than in Mode 3.
6. Rod withdrawal is not considered in Modes 4, 5, and 6 since the reactor trip breakers are open.
7. Loss of MFW is applicable to plants that start up on MFW. In this case, this event is the same as the Loss of Decay Heat Removal event.
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Table 4
Summary of Mode Change Limitations

To Enter Plant Operating Mode

Limitations to Enter Plant Operating Mode

5

Two trains of RHR available, one train of RHR in service
Cold overpressure protection system in service

EDGs available

The systems supporting the operation of the above systems

AFW system available (consistent with the plant specific Technical Specifications and only if
dependent on AFW for startup)

High head safety injection available

Cold overpressure protection system in service

EDGs available

The systems supporting the operation of the above systems

AFW system available (only if dependent on AFW for startup)
EDGs available
The systems supporting the operation of the above systems

AFW system available (only if dependent on AFW for startup)
EDGs available
The systems supporting the operation of the above systems

AFW system available
EDGs available
The systems supporting the operation of the above systems
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TSTF-359, Rev. 9

NOTE: Changes from Revision 2.1 of the ISTS NUREGs are shown. Deletions are struck through. Insertions
are underlined. NUREG specific information is labeled within brackets and repeated as necessary to indicate
differences.

INSERT 1 (LCO 3.0.4)

When an LCO is not met, entry into a MODE or other specified condition in the Applicability shall
only be made:

a. When the associated ACTIONS to be entered permit continued operation in the MODE or
other specified condition in the Applicability for an unlimited period of time;

b. After performance of a risk assessment addressing inoperable systems and components,
consideration of the results, determination of the acceptability of entering the MODE or
other specified condition in the Applicability, and establishment of risk management actions,
if appropriate; exceptions to this Specification are stated in the individual Specifications, or

c. When an allowance is stated in the individual value, parameter, or other Specification.

This Specification shall not prevent changes in MODES or other specified conditions in the Applicability that
are required to comply with ACTIONS or that are part of a shutdown of the unit.
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TSTF-359, Rev. 9

NOTE: Changes from Revision 2.1 of the ISTS NUREGs are shown. Deletions are struck through. Insertions
are underlined. NUREG specific information is labeled within brackets and repeated as necessary to indicate
differences.

INSERT 2 (SR 3.0.4)

Entry into a MODE or other specified condition in the Applicability of an LCO shall aet-only be made
unless-when the LCO's Surveillances have been met within their specified Frequency, except as
provided by SR 3.0.3. When an LCO is not met due to Surveillances not having been met, entry
into a MODE or other specified condition in the Applicability shall only be made in accordance
with LCO 3.0.4.

This provision shall not prevent entry into MODES or other specified conditions in the Applicability that are
required to comply with ACTIONS or that are part of a shutdown of the unit.

REVIEWER'S NOTE
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NOTE: Changes from Revision 2.1 of the ISTS NUREGs are shown. Deletions are struck through. Insertions
are underlined. NUREG specific information is labeled within brackets and repeated as necessary to indicate
differences.

INSERT 3 (LCO 3.0.4 BASES)

LCO 3.0.4 establishes limitations on changes in MODES or other specified conditions in the Applicability
when an LCO is not met. It preehades-allows placing the unit in a MODE or other specified condition stated
in that Applicability (e.g., the Applicability desired to be entered) when unit conditions are such that the
requirements of the LCO would not be met, in accordance with LCO 3.0.4.a, LCO 3.0.4.b, or LCO
3.0.4.c.

LCO 3.0.4.a allows entry into a MODE or other specified condition in the Applicability with the
LCO not met when the associated ACTIONS to be entered permit continued operation in the
MODE or other specified condition in the Applicability for an unlimited period of time. Compliance
with Required Actions that permit continued operation of the unit for an unlimited period of time in a MODE
or other specified condition provides an acceptable level of safety for continued operation. This is without
regard to the status of the unit before or after the MODE change. Therefore, in such cases, entry into a
MODE or other specified condition in the Applicability may be made in accordance with the provisions of the
Required Actions.

LCO 3.0.4.b allows entry into a MODE or other specified condition in the Applicability with the LCO
not met after performance of a risk assessment addressing inoperable systems and components,
consideration of the results, determination of the acceptability of entering the MODE or other
specified condition in the Applicability, and establishment of risk management actions, if appropriate.

The risk assessment may use quantitative, qualitative, or blended approaches, and the risk
assessment will be conducted using the plant program, procedures, and criteria in place to
implement 10 CFR 50.65(a)(4), which requires that risk impacts of maintenance activities to be
assessed and managed. The risk assessment, for the purposes of LCO 3.0.4 (b), must take into
account all inoperable Technical Specification equipment regardless of whether the equipment is
included in the normal 10 CFR 50.65(a)(4) risk assessment scope. The risk assessments will be
conducted using the procedures and guidance endorsed by Regulatory Guide 1.182, “Assessing and
Managing Risk Before Maintenance Activities at Nuclear Power Plants.” Regulatory Guide 1.182
endorses the guidance in Section 11 of NUMARC 93-01, “Industry Guideline for Monitoring the
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Effectiveness of Maintenance at Nuclear Power Plants.” These documents address general
guidance for conduct of the risk assessment, quantitative and qualitative guidelines for establishing
risk management actions, and example risk management actions. These include actions to plan and
conduct other activities in a manner that controls overall risk, increased risk awareness by shift and
management personnel, actions to reduce the duration of the condition, actions to minimize the
magnitude of risk increases (establishment of backup success paths or compensatory measures),
and determination that the proposed MODE change is acceptable. Consideration should also be
given to the probability of completing restoration such that the requirements of the LCO would be
met prior to the expiration of ACTIONS Completion Times that would require exiting the
Applicability.

LCO 3.0.4.b may be used with single, or multiple systems and components unavailable. NUMARC
93-01 provides guidance relative to consideration of simultaneous unavailability of multiple systems
and components.

The results of the risk assessment shall be considered in determining the acceptability of entering
the MODE or other specified condition in the Applicability, and any corresponding risk
management actions. The LCO 3.0.4.b risk assessments do not have to be documented.

The Technical Specifications allow continued operation with equipment unavailable in MODE 1 for
the duration of the Completion Time. Since this is allowable, and since in general the risk impact in
that particular MODE bounds the risk of transitioning into and through the applicable MODES or
other specified conditions in the Applicability of the LCO, the use of the LCO 3.0.4.b allowance
should be generally acceptable, as long as the risk is assessed and managed as stated above.
However, there is a small subset of systems and components that have been determined to be more
important to risk and use of the LCO 3.0.4.b allowance is prohibited. The LCOs governing these
system and components contain Notes prohibiting the use of LCO 3.0.4.b by stating that LCO
3.0.4.b is not applicable.

LCO 3.0.4.c allows entry into a MODE or other specified condition in the Applicability with the
LCO not met based on a Note in the Specification which states LCO 3.0.4.c is applicable. These
specific allowances permit entry into MODES or other specified conditions in the Applicability when
the associated ACTIONS to be entered do not provide for continued operation for an unlimited
period of time and a risk assessment has not been performed. This allowance may apply to all the
ACTIONS or to a specific Required Action of a Specification. The risk assessments performed to
justify the use of LCO 3.0.4.b usually only consider systems and components. For this reason, LCO
3.0.4.c is typically applied to Specifications which describe values and parameters (e.g.,
[Containment Air Temperature, Containment Pressure, MCPR, Moderator Temperature
Coefficient]), and may be applied to other Specifications based on NRC plant-specific approval.

The provisions of this Specification should not be interpreted as endorsing the failure to exercise the good

practice of restoring systems or components to OPERABLE status before entering an associated MODE or
other specified condition in the Applicability.
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The provisions of LCO 3.0.4 shall not prevent changes in MODES or other specified conditions in the
Applicability that are required to comply with ACTIONS. In addition, the provisions of LCO 3.0.4 shall not
prevent changes in MODES or other specified conditions in the Applicability that result from any unit
shutdown. [NUREG-1430, 1431, 1432] In this context, a unit shutdown is defined as a change in
MODE or other specified condition in the Applicability associated with transitioning from MODE 1
to MODE 2, MODE 2 to MODE 3, MODE 3 to MODE 4, and MODE 4 to MODE 5. [NUREG-
1433, 1434] In this context, a unit shutdown is defined as a change in MODE or other specified
condition in the Applicability associated with transitioning from MODE 1 to MODE 2, MODE 2 to
MODE 3, and MODE 3 to MODE 4.-

Upon entry into a MODE or other specified condition in the Applicability with the LCO not met,
LCO 3.0.1 and LCO 3.0.2 require entry into the applicable Conditions and Required Actions until
the Condition is resolved, until the LCO is met, or until the unit is not within the Applicability of the
Technical Specification.

Surveillances do not have to be performed on the associated inoperable equipment (or on variables outside

the specified limits), as permitted by SR 3.0.1. Therefore, ehanging MODES-or-otherspeeified-conditions-

seebhe i A U0 Copditon - comphanecibontilzing LCO 3.0 d-ereherennoreaphionto-
ECO-3-0-44s-stated; is not a violation of SR 3.0.1 or SR 3.0.4 for these-any Surveillances that de-net-have

not to-be-been performed on due-to-the-assoetated-inoperable equipment. However, SRs must be met to
ensure OPERABILITY prior to declaring the associated equipment OPERABLE (or variable within limits)
and restoring compliance with the affected LCO.
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NOTE: Changes from Revision 2.1 of the ISTS NUREGs are shown. Deletions are struck through. Insertions
are underlined. NUREG specific information is labeled within brackets and repeated as necessary to indicate
differences.

INSERT 4 (SR 3.0.4 BASES)

SR 3.0.4 establishes the requirement that all applicable SRs must be met before entry into a MODE or other
specified condition in the Applicability.

This Specification ensures that system and component OPERABILITY requirements and variable limits are
met before entry into MODES or other specified conditions in the Applicability for which these systems and
components ensure safe operation of the unit. The provisions of this Specification should not be interpreted as
endorsing the failure to exercise the good practice of restoring systems or components to OPERABLE status
before entering an associated MODE or other specified condition in the Applicability.

A provision is included to allow entry into a MODE or other specified condition in the Applicability
when an LCO is not met due to Surveillance not being met in accordance with LCO 3.0.4.

However, in certain circumstances, failing to meet an SR will not result in SR 3.0.4 restricting a MODE
change or other specified condition change. When a system, subsystem, division, component, device, or
variable is inoperable or outside its specified limits, the associated SR(s) are not required to be performed, per
SR 3.0.1, which states that surveillances do not have to be performed on inoperable equipment. When
equipment is inoperable, SR 3.0.4 does not apply to the associated SR(s) since the requirement for the SR(s)
to be performed is removed. Therefore, failing to perform the Surveillance(s) within the specified Frequency
does not result in an SR 3.0.4 restriction to changing MODES or other specified conditions of the
Applicability. However, since the LCO is not met in this instance, LCO 3.0.4 will govern any restrictions that
may (or may not) apply to MODE or other specified condition changes. SR 3.0.4 does not restrict
changing MODES or other specified conditions of the Applicability when a Surveillance has not
been performed within the specified Frequency, provided the requirement to declare the LCO not
met has been delayed in accordance with SR 3.0.3.

The provisions of SR 3.0.4 shall not prevent entry into MODES or other specified conditions in the
Applicability that are required to comply with ACTIONS. In addition, the provisions of SR 3.0.4 shall not
prevent changes in MODES or other specified conditions in the Applicability that result from any unit
shutdown. [NUREG-1430, 1431, 1432] In this context, a unit shutdown is defined as a change in
MODE or other specified condition in the Applicability associated with transitioning from MODE 1
to MODE 2, MODE 2 to MODE 3, MODE 3 to MODE 4, and MODE 4 to MODE 5. [NUREG-
1433, 1434] In this context, a unit shutdown is defined as a change in MODE or other specified
condition in the Applicability associated with transitioning from MODE 1 to MODE 2, MODE 2 to
MODE 3, and MODE 3 to MODE 4.

The precise requirements for performance of SRs are specified such that exceptions to SR 3.0.4 are not
necessary. The specific time frames and conditions necessary for meeting the SRs are specified in the
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Frequency, in the Surveillance, or both. This allows performance of Surveillances when the prerequisite
condition(s) specified in a Surveillance procedure require entry into the MODE or other specified condition in
the Applicability of the associated LCO prior to the performance or completion of a Surveillance. A
Surveillance that could not be performed until after entering the LCO’s Applicability, would have its
Frequency specified such that it is not "due" until the specific conditions needed are met. Alternately, the
Surveillance may be stated in the form of a Note, as not required (to be met or performed) until a particular
event, condition, or time has been reached. Further discussion of the specific formats of SRs' annotation is
found in Section 1.4, Frequency.
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INSERT 7 (RCS SPECIFIC ACTIVITY)

INSERT 8 (RCS SPECIFIC ACTIVITY BASES)

A Note permits the use of the provisions of LCO 3.0.4.c. This allowance permits entry into the applicable
MODE(S) while relying on the ACTIONS.
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BWOG INSERT 1 (LCO 3.5.3, ECCS - SHUTDOWN)

BWOG INSERT 1B (3.5.3, ECCS - SHUTDOWN)

A Note prohibits the application of LCO 3.0.4.b to inoperable ECCS DHR loops when entering MODE 4
from MODE 5. There is an increased risk associated with entering MODE 4 from MODE 5 with DHR
inoperable and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in
the Applicability with the LCO not met after performance of a risk assessment addressing inoperable systems
and components, should not be applied in this circumstance.

BWOG INSERT 2 (LCO 3.7.5, EFW SYSTEM)

BWOG INSERT 2B (LCO 3.7.5, EFW SYSTEM)

A Note prohibits the application of LCO 3.0.4.b to an inoperable EFW train when entering MODE 1. There
is an increased risk associated with entering MODE 1 with EFW inoperable and the provisions of LCO
3.0.4.b, which allow entry into a MODE or other specified condition in the Applicability with the LCO not
met after performance of a risk assessment addressing inoperable systems and components, should not be
applied in this circumstance.

BWOG INSERT 3 (LCO 3.8.1, AC SOURCES - OPERATING)

BWOG INSERT 3B (LCO 3.8.1, AC SOURCES - OPERATING)

A Note prohibits the application of LCO 3.0.4.b to an inoperable DG. There is an increased risk associated
with entering a MODE or other specified condition in the Applicability with an inoperable DG and the
provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the Applicability
with the LCO not met after performance of a risk assessment addressing inoperable systems and components,
should not be applied in this circumstance.
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WOG INSERT 1 (LCO 3.4.12, LTOP)

WOG INSERT 1B (LCO 34.12, LTOP)

A Note prohibits the application of LCO 3.0.4.b to an inoperable LTOP system. There is an increased risk
associated with entering MODE 4 from MODE 5 with LTOP inoperable and the provisions of LCO 3.0.4.b,
which allow entry into a MODE or other specified condition in the Applicability with the LCO not met after
performance of a risk assessment addressing inoperable systems and components, should not be applied in
this circumstance.

WOG INSERT 2 (LCO 3.5.3, ECCS SHUTDOWN)

WOG INSERT 2B (LCO 3.5.3, ECCS SHUTDOWN)

A Note prohibits the application of LCO 3.0.4.b to an inoperable ECCS high head subsystem when entering
MODE 4. There is an increased risk associated with entering MODE 4 from MODE 5 with an inoperable
ECCS high head subsystem and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other
specified condition in the Applicability with the LCO not met after performance of a risk assessment
addressing inoperable systems and components, should not be applied in this circumstance.

WOG INSERT 3 (LCO 3.7.5, AFW SYSTEM)

-REVIEWER’S NOTE-
The LCO 3.0.4.b Note prohibits application of the LCO 3.0.4.b exception when entering
MODE 1 if the plant does not depend on AFW for startup. If the plant does depend on AFW
for startup, the Note should state, "L.CO 3.0.4.b is not applicable.”
A Note prohibits the application of LCO 3.0.4.b to an inoperable AFW train [when entering MODE 1].
There is an increased risk associated with [entering a MODE or other specified condition in the Applicability]
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[entering MODE 1] with an AFW train inoperable and the provisions of LCO 3.0.4.b, which allow entry into
a MODE or other specified condition in the Applicability with the LCO not met after performance of a risk
assessment addressing inoperable systems and components, should not be applied in this circumstance.

WOG INSERT 4 (LCO 3.8.1, AC SOURCES - OPERATING)

WOG INSERT 4B (LCO 3.8.1, AC SOURCES - OPERATING)

A Note prohibits the application of LCO 3.0.4.b to an inoperable DG. There is an increased risk associated
with entering a MODE or other specified condition in the Applicability with an inoperable DG and the
provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the Applicability
with the LCO not met after performance of a risk assessment addressing inoperable systems and components,
should not be applied in this circumstance.
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CEOG INSERT 1 (LCO 3.4.12, LTOP)

CEOG INSERT 1B (LCO 3.4.12, LTOP)

A Note prohibits the application of LCO 3.0.4.b to inoperable PORVs used for LTOP. There is an
increased risk associated with entering MODE 4 from MODE 5 with PORVs used for LTOP inoperable and
the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the
Applicability with the LCO not met after performance of a risk assessment addressing inoperable systems and
components, should not be applied in this circumstance.

CEOG INSERT 2 (LCO 3.5.3, ECCS SHUTDOWN)

LCO 3.0.4.b is not applicable to ECCS High Pressure Safety Injection subsystem when
entering MODE 4.

CEOG INSERT 2B (LCO 3.5.3, ECCS SHUTDOWN)

A Note prohibits the application of LCO 3.0.4.b to an inoperable ECCS High Pressure Safety Injection
subsystem. There is an increased risk associated with entering MODE 4 from MODE 5 with an inoperable
ECCS High Pressure Safety Injection subsystem and the provisions of LCO 3.0.4.b, which allow entry into a
MODE or other specified condition in the Applicability with the LCO not met after performance of a risk
assessment addressing inoperable systems and components, should not be applied in this circumstance.

CEOG INSERT 3 (LCO 3.7.5, AFW SYSTEM)

CEOG INSERT 3B (LCO 3.7.5, AFW SYSTEM)

A Note prohibits the application of LCO 3.0.4.b to an inoperable AFW train. There is an increased risk
associated with entering a MODE or other specified condition in the Applicability with an AFW train
inoperable and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in
the Applicability with the LCO not met after performance of a risk assessment addressing inoperable systems
and components, should not be applied in this circumstance.
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CEOG INSERT 4 (LCO 3.8.1, AC SOURCES - OPERATING)

CEOG INSERT 4B (LCO 3.8.1, AC SOURCES - OPERATING)

A Note prohibits the application of LCO 3.0.4.b to an inoperable DG. There is an increased risk associated
with entering a MODE or other specified condition in the Applicability with an inoperable DG and the
provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the Applicability
with the LCO not met after performance of a risk assessment addressing inoperable systems and components,
should not be applied in this circumstance.
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BWR4 INSERT 1 (LCO 3.5.1, ECCS - OPERATING)

BWR4 INSERT 1B (LCO 3.5.1, ECCS - OPERATING)

A Note prohibits the application of LCO 3.0.4.b to an inoperable HPCI subsystem 2. There is an increased
risk associated with entering a MODE or other specified condition in the Applicability with an inoperable
HPCI subsystem and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified
condition in the Applicability with the LCO not met after performance of a risk assessment addressing
inoperable systems and components, should not be applied in this circumstance.

BWR4 INSERT 2 (LCO 3.5.3, RCIC SYSTEM)

BWR4 INSERT 2B (LCO 3.5.3, RCIC SYSTEM)

A Note prohibits the application of LCO 3.0.4.b to an inoperable RCIC system. There is an increased risk
associated with entering a MODE or other specified condition in the Applicability with an inoperable RCIC
system and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the
Applicability with the LCO not met after performance of a risk assessment addressing inoperable systems and
components, should not be applied in this circumstance.

BWR4 INSERT 3 (LCO 3.8.1, AC SOURCES - OPERATING)

BWR4 INSERT 3B (LCO 3.8.1, AC SOURCES - OPERATING)

A Note prohibits the application of LCO 3.0.4.b to an inoperable DG. There is an increased risk associated
with entering a MODE or other specified condition in the Applicability with an inoperable DG and the
provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the Applicability
with the LCO not met after performance of a risk assessment addressing inoperable systems and components,
should not be applied in this circumstance.
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BWRG6 INSERT 1 (LCO 3.5.1, ECCS - OPERATING)

BWRG6 INSERT 1B (LCO 3.5.1, ECCS - OPERATING)

A Note prohibits the application of LCO 3.0.4.b to an inoperable HPCS subsystem. There is an increased
risk associated with entering a MODE or other specified condition in the Applicability with an inoperable
HPCS subsystem and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified
condition in the Applicability with the LCO not met after performance of a risk assessment addressing
inoperable systems and components, should not be applied in this circumstance.

BWRG6 INSERT 2 (LCO 3.5.3, RCIC SYSTEM)

BWRG6 INSERT 2B (LCO 3.5.3, RCIC SYSTEM)

A Note prohibits the application of LCO 3.0.4.b to an inoperable RCIC system. There is an increased risk
associated with entering a MODE or other specified condition in the Applicability with an inoperable RCIC
system and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the
Applicability with the LCO not met after performance of a risk assessment addressing inoperable systems and
components, should not be applied in this circumstance.

BWRG6 INSERT 3 (LCO 3.8.1, AC SOURCES - OPERATING)

BWR6 INSERT 3B (LCO 3.8.1, AC SOURCES - OPERATING)

A Note prohibits the application of LCO 3.0.4.b to an inoperable DG. There is an increased risk associated
with entering a MODE or other specified condition in the Applicability with an inoperable DG and the
provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in the Applicability
with the LCO not met after performance of a risk assessment addressing inoperable systems and components,
should not be applied in this circumstance.
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LCO Applicability

3.0
3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY
L.CO 3.01 LCOs shall be met during the MODES or other specified conditions in the
Applicability, except as provided in LCO 3.0.2 and LCO 3.0.7.
L.CO 3.0.2 Upon discovery of a failure to meet an LCO, the Required Actions of the
associated Conditions shall be met, except as provided in LCO 3.0.5 and

LCO 3.0.6.

if the LCO is met or is no longer applicable prior to expiration of the
specified Completion Time(s), completion of the Required Action(s) is not
required, unless otherwise stated.

LCO 3.0.3 When an LCO is not met and the associated ACTIONS are not met, an
associated ACTION is not provided, or if directed by the associated
ACTIONS, the unit shall be placed in a MODE or other specified
condition in which the LCO is not applicable. Action shall be initiated
within 1 hour to place the unit, as applicable, in:
a. MODE 3 within 7 hours,
b. MODE 4 within 13 hours, and
c. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the individual Specifications.

Where corrective measures are completed that permit operation in
accordance with the LCO or ACTIONS, completion of the actions
required by LCO 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.

LCO 3.04 When an LCO i is not fet, entry into a MODE or other specified condition

. conditieh in the Applicability in MODES'1, 2, 3, and 4.

BWOG STS 3.0-1 Rev. 2, 04/30/01
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LCO Applicability

3.0
3.0 LCO Applicability
LCO 3.0.4 (continued) i
- REVIEWER’S NOTE - §
LCO 3.0.4 has been revised.so that changes in MODES or other g
specified conditions in the“Applicability that are part of a shutdown of the

unit shall not be prevertted. In addition, LCO 3.0.4 has been revised so \
that it is only appliedble for entry into a MODE or other specified condition %
in the Applicabjlity in MODES 1, 2, 3, and 4. The MODE change i
restrictions in'LCO 3.0.4 were previously applicable in all MODES. - g
Before thig'version of LCO 3.0.4 can be implemented on a plant-specifje’ {
basis/*(e licensee must review the existing technical specifications |
determine where specific restrictions on MODE changes or Required
ions should be included in individual LCOs to justify this change; such

an evaluation should be summarized in a matrix of all existirig LCOs to ,’

facilitate NRC staff review of a conversion to the STS.

!
§
!

e

{

LCO 3.05 Equipment removed from service or declared inoperable to comply with
ACTIONS may be returned to service under administrative control solely
to perform testing required to demonstrate its OPERABILITY or the
OPERABILITY of other equipment. This is an exception to LCO 3.0.2 for
the system returned to service under administrative control to perform the
testing required to demonstrate OPERABILITY.

LCO 3.0.6 When a supported system LCO is not met solely due to a support system
L.CO not being met, the Conditions and Required Actions associated with
this supported system are not required to be entered. Only the support
system LCO ACTIONS are required to be entered. This is an exception
to LCO 3.0.2 for the supported system. In this event, an evaluation shall
be performed in accordance with Specification 5.5.15, "Safety Function
Determination Program (SFDP)." If a loss of safety function is
determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists
are required to be entered.

When a support system’s Required Action directs a supported system to
be declared inoperable or directs entry into Conditions and Required
Actions for a supported system, the applicable Conditions and Required
Actions shall be entered in accordance with LCO 3.0.2.

LCO 3.07 Test Exception LCOs [3.1.9, 3.1.10, 3.1.11, and 3.4.19] allow specified
Technical Specification (TS) requirements toc be changed to permit
performance of special tests and operations. Unless otherwise specified,

BWOG STS 3.0-2 Rev. 2, 04/30/01
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SR Applicability
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SR 3.0.1 SRs shall be met during the MODES or other specified conditions in the
Applicability for individual LCOs, unless otherwise stated in the SR.
Failure to meet a Surveillance, whether such failure is experienced during
the performance of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCO. Failure to perform a
Surveillance within the specified Frequency shall be failure to meet the
LCO except as provided in SR 3.0.3. Surveillances do not have to be
performed on inoperable equipment or variables outside specified limits.

SR 3.0.2 The specified Frequency for each SR is met if the Surveillance is
performed within 1.25 times the interval specified in the Frequency, as
measured from the previous performance or as measured from the time a
specified condition of the Frequency is met.

For Frequencies specified as "once," the above interval extension does
not apply.

If a Completion Time requires periodic performance on a “once per . .."
basis, the above Frequency extension applies to each performance after
the initial performance.

Exceptions to this Specification are stated in the individual Specifications.

SR 3.0.3 If it is discovered that a Surveillance was not performed within its specified
Frequency, then compliance with the requirement to declare the LCO not
met may be delayed, from the time of discovery, up to 24 hours or up to
the limit of the specified Frequency, whichever is greater. This delay
period is permitted to allow performance of the Surveillance. A risk
evaluation shall be performed for any Surveillance delayed greater than 24
hours and the risk impact shall be managed.

If the Surveillance is not performed within the delay period, the LCO must
immediately be declared not met, and the applicable Condition(s) must be
entered.

When the Surveillance is performed within the delay period and the
Surveillance is not met, the LCO must immediately be declared not met,
and the applicable Condition(s) must be entered.

Entry into a. E or other specified condition’in the Applicability ofafi
~ | LCO shalhot be made unless the LCO’s Surveillances have be€n met
= within'their specified Frequency. provision shall not pre¥ent entry into

BWOG STS 3.0-4 Rev. 2.1, 10/01/01
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SR Applicability
3.0

3.0 SR Applicability
SR 3.0.4 (continued) o

; required to comply with ACTIONS or that are part of a shutdown of
unit. ,

j SR304iso0
condition in

e Applicability in MODES 1, 2, 3, and 4.

~ REVIEWER’S NOTE -
SR 3°0.4 has been revised so that changes in MODES or other specified
conditions in the Applicability that are part of a shy fdown of the unit shall g
ot be prevented. In addition, SR 3.0.4 has beef revised so thatitisonly |
applicable for entry into a MODE or other spegified condition in the |
Applicability in MODES 1, 2, 3, and 4. The NIODE change restrictions in
SR 3.0.4 were previously applicable in all/MODES. Before this version of
SR 3.0.4 can be implemented on a plapf-specific basis, the licensee must
review the existing technical specifications to determine where specific
restrictions on MODE changes or Required Actions should be included in
individual LCOs to justify this chahge; such an evaluation should be

2 of a conversion to the STS. , i
e : I A
REVISION HISTORY
REVISION TSTF DESCRIPTION APPROVED
2.1 TSTF-358, R.6 Missed Surveillance Requirements 10/01/01

BWOG STS 3.0-5 Rev. 2.1, 10/01/01
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PAM Instrumentation

3.3.17
3.3 INSTRUMENTATION
3.3.17 Post Accident Monitoring (PAM) Instrumentation
LCO 3.3.17 The PAM instrumentation for each Function in Table 3.3.17-1 shall be
OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS o
- NOTE§'- -
1. }()6/3:.0.4 is not appficable. |
"/ Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Restore required channel 30 days
with one required to OPERABLE status.
channel inoperable.
B. Required Action and B.1 Initiate action in immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.
C. CA1 Restore one channel to 7 days
- NOTE - OPERABLE status.

Not applicable to
hydrogen monitor -
channels.

One or more Functions
with two required,
channels inoperable.

D. Two required hydrogen D.1 Restore one required 72 hours
monitor channels hydrogen monitor channel
inoperable. to OPERABLE status.

BWOG STS 3.3.17 -1 Rev. 2, 04/30/01
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Remote Shutdown System

3.3.18
3.3 INSTRUMENTATION
3.3.18 Remote Shutdown System
LCO 3.3.18 The Remote Shutdown System Functions shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS 17
- - NOTES - S
%6/3.0.4 is not a@
./ Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A1 Restore required Function | 30 days
Functions inoperable. to OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. 12 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.3.181 [ Perform CHANNEL CHECK for each required 31 days]
instrumentation channel that is normally energized.

SR 3.3.18.2 Verify each required control circuit and transfer [18] month
switch is capable of performing the intended function.

BWOG STS 3.3.18 -1 Rev. 2, 04/30/01
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RCS Leakage Detection Instrumentation

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15

LCO 3.4.15

OPERABLE:

RCS Leakage Detection Instrumentation

a. One containment sump monitor and

3.4.15

The following RCS leakage detection instrumentation shall be

b.  One containment atmosphere radioactivity monitor (gaseous or
particulate).

APPLICABILITY:

MODES 1, 2, 3, and 4.

ACTIONS

\ LCO 3. tapp!icable.

- NOTE -

CONDITION REQUIRED ACTION COMPLETION TIME
A. Required containment A1 -
sump monitor N NOTF? )
inoperable. Not required until 12 hours
after establishment of
steady state operation.
Perform SR 3.4.13.1. Once per 24 hours
AND
A2 Restore required 30 days
containment sump monitor
to OPERABLE status.
B. Required containment B.1.1  Analyze grab samples of Once per 24 hours
atmosphere radioactivity the containment
monitor inoperable. atmosphere.
OR
BWOG §TS 3.4.15-1 Rev. 2, 04/30/01
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RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16  RCS Specific Activity

LCO 3.4.16 The specific activity of the reactor coolant shall be within limits.

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (T,,,) > 500°F.

ACTIONS
CONDITION REQUIRED ACTION

COMPLETION TIME

A. DOSE EQUIVALENT
i-131 > 1.0 n.Cilgm.

Once per 4 hours

A1 Verify DOSE
EQUIVALENT I-131 within
the acceptable region of
Figure 3.4.16-1.

AND
A2 Restore DOSE 48 hours
EQUIVALENT I-131 to
within fimit.
B. Required Action and B.1 Be in MODE 3 with 6 hours
associated Completion Tavg < 500°F.
Time of Condition A not
met.
OR

DOSE EQUIVALENT
[-131 in unacceptable
region of

Figure 3.4.16-1.

BWOG STS 3.4.16 -1 Rev. 2, 04/30/01
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ECCS - Shutdown
& 353

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS - Shutdown

LCO 3.5.3 One ECCS train shall be OPERABLE.

- NOTES -
1. A DHR train may be considered OPERABLE during alignment and
operation for DHR, if capable of being manually realigned to the
ECCS mode of operation.

2. High pressure injection (HPI) may be de-activated in accordance
with LCO 3.4.12, "Low Temperature Overpressure Protection
(LTOP) System."

APPLICABILITY: MODE 4. BW O G'I")S@

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. Required ECCS decay A1 Initiate action to restore Immediately
heat removal (DHR) loop required ECCS DHR loop
inoperable. to OPERABLE status.

B. Required ECCS HPI B.1 Restore required ECCS 1 hour
subsystem inoperable. ' HPI subsystem to ‘

OPERABLE status.

C. Required Action and CA1 Be in MODE 5. 24 hours
associated Completion
Time of Condition B not
met.

BWOG STS 353-1 Rev. 2, 04/30/01
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Hydrogen Recombiners

3.6.8
3.6 CONTAINMENT SYSTEMS
3.6.8 Hydrogen Recombiners (if permanently installed)
LCO 3.6.8 Two hydrogen recombiners shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One hydrogen A1
recombiner inoperable. o TE -
LCO 3,04 is not
appli€able.
Restore hydrogen 30 days
recombiner to OPERABLE
status.
B. [ Two hydrogen B.1 Verify by administrative 1 hour
recombiners inoperable. means that the hydrogen
control function is AND
maintained.
Every 12 hours
thereafter
AND
B.2 Restore one hydrogen 7 days ]
recombiner to OPERABLE
status.
C. Required Action and C.1 Be in MODE 3. 6 hours

associated Completion
Time not met.

BWOG STS 3.6.8-1 Rev. 2, 04/30/01



3.7 PLANT SYSTEMS

3.7.4 Atmospheric Vent Valves (AVVs)

LCO 3.74

APPLICABILITY: MODES 1, 2, and 3,

TSTF-359, Rev. 9

AVVs
374

[Two] AVVs [lines per steam generator] shall be OPERABLE.

MODE 4 when steam generator is relied upon for heat removal.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required AVV [line] | A1
inoperable.
Restore required AVV [7 days]
[line] to OPERABLE
status.
B. [ Two or more required B.1 Restore all but one AVV 24 hours ]
AVV [lines] inoperable. [line] to OPERABLE
status.
C. Required Action and CA1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
C.2 Be in MODE 4 without [24] hours
reliance upon steam
generator for heat
removal.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.7.4.1 Verify one complete cycle of each AVV.

[18] months

BWOG STS 3.74-1

Rev. 2, 04/30/01



TSTF-359, Rev. 9

EFW System
3.75

3.7 PLANT SYSTEMS

3.7.5 Emergency Feedwater (EFW) System

LCO 3.7.5 [Three] EFW trains shall be OPERABLE.

- NOTE -
Only one EFW train, which includes a motor driven pump, is required to
be OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

*\@W@Iﬂ set 2

ACTIONS M

CONDITION REQUIRED ACTION COMPLETION TIME
A. [ One steam supply to A1 Restore affected 7 days
turbine driven EFW equipment to OPERABLE
pump inoperable. status. AND
OR 10 days from
discovery of failure to
- NOTE - meet the LCO ]

Only applicable if MODE
2 has not been entered
following refueling.

One turbine driven EFW
pump inoperable in
MODE 3 following

refueling.

B. One EFW train B.1 Restore EFW ftrain to 72 hours
inoperable [for reasons OPERABLE status.
other than Condition A] AND

in MODE 1, 2, or 3.
[10 days from
discovery of failure to
meet the LCO

BWOG STS 3.75-1 Rev. 2, 04/30/01
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AC Sources - Operating
3.8.1

3.8 ELECTRICAL POWER SYSTEMS

3.81 AC Sources - Operating

LCO 3.8.1 The following AC electrical power sources shall be OPERABLE:

a. Two qualified circuits between the offsite tfransmission network and
the onsite Class 1E AC Electrical Power Distribution System,

b. Two diesel generators (DGs) each capable of supplying one frain of
the onsite Class 1E AC Electrical Power Distribution System, and

[c. Automatic load sequencers for Train A and Train B. ]

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

@O& Zrse-t S

ACTIONS '

CONDITION REQUIRED ACTION COMPLETION TIME
A. One [required] offsite A1 Perform SR 3.8.1.1 for 1 hour
circuit inoperable. OPERABLE [required]
offsite circuit.
ND
Once per 8 hours
thereafter
AND
A2 Declare required feature(s) | 24 hours from
with no offsite power discovery of no offsite
available inoperable when | power to one train
its redundant required concurrent with
feature(s) is inoperable. inoperability of
redundant required
feature(s)
AND

|
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LCO Applicability
B3.0

BASES
LCO 3.0.3 (continued)

The time limits of LCO 3.0.3 allow 37 hours for the unit to be in MODE 5
when a shutdown is required during MODE 1 operation. If the unitisina
lower MODE of operation when a shutdown is required, the time limit for
reaching the next lower MODE applies. If a lower MODE is reached in
less time than allowed, however, the total allowable time to reach

MODE 5, or other applicable MODE, is not reduced. For example, if
MODE 3 is reached in 2 hours, then the time allowed for reaching

MODE 4 is the next 11 hours, because the total time for reaching

MODE 4 is not reduced from the allowable limit of 13 hours. Therefore, if
remedial measures are completed that would permit a return to MODE 1,
a penalty is not incurred by having to reach a lower MODE of operation in
less than the total time allowed.

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for Conditions not
covered in other Specifications. The requirements of LCO 3.0.3 do not
apply in MODES 5 and 6 because the unit is already in the most
restrictive Condition required by LCO 3.0.3. The requirements of

L.CO 3.0.3 do not apply in other specified conditions of the Applicability
(unless in MODE 1, 2, 3, or 4) because the ACTIONS of individual
Specifications sufficiently define the remedial measures to be taken.

Exceptions to LCO 3.0.3 are provided in instances where requiring a unit
shutdown, in accordance with LCO 3.0.3, would not provide appropriate
remedial measures for the associated condition of the unit. An example
of this is in LCO 3.7.14, "Fuel Storage Pool Water Level." LCO 3.7.14
has an Applicability of "During movement of irradiated fuel assemblies in
fuel storage pool." Therefore, this LCO can be applicable in any or all
MODES. if the LCO and the Required Actions of LCO 3.7.14 are not met
while in MODE 1, 2, 3, or 4, there is no safety benefit to be gained by
placing the unit in a shutdown condition. The Required Action of

LCO 3.7.14 of "Suspend movement of irradiated fuel assemblies in fuel
storage pool" is the appropriate Required Action to complete in lieu of the
actions of LCO 3.0.3. These exceptions are addressed in the individual
Specifications.

LCO 3.0.4 LCO 3.0.4 establishés limitations on changes in MODES or otfier

\
%z
\

e met in the Applicability desired to be enteréd and

BWOG STS B3.0-4 Rev. 2, 04/30/01
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LCO Applicability
B3.0

BASES
LCO 3.04 (contmued) e T

i o

f b Contmued noncomphance with thejLCO requirements, if the R\”*x
Applicability were entered, wowfi result in the unit being required to
exit the Applicability deswed jo be entered to comply with the

Required Actions.

s

iy

Compliance with Required.Actions that permit continued operation of the
unit for an unlimited perigd of time in a MODE or other specified condition
provides an acceptable level of safety for continued operation. This is
without regard )’:}I}z/status of the unit before or after the MODE change.

A i,

Therefore, in suclcases, entry into a MODE or other specified condition
in the Applicabjlity may be made in accordance with the provisions of the

s

an associated MODE or other specified condition in the Applicability.

The provisions of LCO 3.0.4 shall not prevent changes in MODES or |
other specified conditions in the Applicability that are required to comply f
with ACTIONS. In addition, the provisions of LCO 3.0.4 shall not prevent |
changes in MODES or other specified conditions in the Applicability that |
result from any unit shutdown.

Exceptions to LCO 3.0.4 are stated in the individual Specifications.
These exceptions allow entry into MODES or other specified conditions in
the Applicability when the associated ACTIONS to be entered do not -~
provide for continued operation for an unlimited period of time. e
Exceptions may apply to all the ACTIONS or to a specific Requ:re@”
Action of a Specification.

LCO 3.0.4 is only applicable when entering MODE 4 fro M/DE 5,
MODE 3 from MODE 4, MODE 2 from MODE 3, 0:;2/%91%& 1 from
MODE 2. Furthermore, LCO 3.0.4 is applicable wheh entering any other %
specified condition in the Applicability only while eperating in MODES 1, %
2, 3, or 4. The requirements of LCO 3.0.4 do.rot apply in MODES 5 and E
6, or in other specified conditions of the Apﬁ]lCﬁblllty (unless in MODES 1, |
2, 3, or 4) because the ACTIONS of mdy’dual specifications sufficiently g
define the remedial measures to be taken. [ In some cases (e.g., ..) }
these ACTIONS provide a Note that states "While this LCO is not met,
entry into a MODE or other spe,@fﬁed condition in the Applicability is not
permitted, unless required tgfé’émply with ACTIONS." This Note is a
| requirement explicitly precluding entry into a MODE or other specified
condition of the Applicgpﬂ?ty.] : ,

yd R
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LCO Applicability
B 3.0

BASES

LCO 3.0.4 (continued)
Surveillances do not have to be performed on the associated inoperable ]
equipment (or on variables o@dﬁi the specified limits), as permitted by

SR 3.0.1. Therefore, g@?ﬁmg MODES or other specified conditions .~

while in an ACTIONS dition, in compliance with LCO 3.0.4 or wher
an exceptton to O»*‘ .0. 4 is stated is not a violation of SR 3.0.1 o

—

'Iiance with ﬁf/l

affegted LCO.

QP%_ AB LE (or variable within limits) and restoring co

LCO 3.0.5 LCO 3.0.5 establishes the allowance for restoring equipment to service
under administrative controls when it has been removed from service or
declared inoperable to comply with ACTIONS. The sole purpose of this
Specification is to provide an exception to LCO 3.0.2 (e.g., to not comply
with the applicable Required Action(s)) to allow the performance of
required testing to demonstrate either:

a. The OPERABILITY of the equipment being returned to service or
b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is returned to
service in conflict with the requirements of the ACTIONS is limited to the
time absolutely necessary to perform the required testing to demonstrate
OPERABILITY. This Specification does not provide time to perform any
other preventive or corrective maintenance.

An example of demonstrating the OPERABILITY of the equipment being
returned to service is reopening a containment isolation valve that has
been closed to comply with Required Actions, and must be reopened to
perform the required testing.

An example of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the tripped condition to
prevent the trip function from occurring during the performance of
required testing on another channel in the other trip system. A similar
example of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the tripped condition to
permit the logic to function and indicate the appropriate response during
the performance of required testing on another channel in the same trip
system.

BWOG STS B3.0-6 Rev. 2, 04/30/01
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SR Applicability
B3.0

BASES

SR 3.0.4 /SR 3.0.4 establishes the requurement that all appf%“ﬁﬁw must be’ méw
entry into a MODE or other specified condgt«fﬁn in the Applicability. i
/
This Specification ensures that systerﬁ and component OPERABILITY
requirements and variable limits aré met before entry into MODES or other
specified conditions in the Appygabalnty for which these systems and components
ensure safe operation ofjl}emmt

!

The provisions of this | ;iécification should not be interpreted as endorsing the
failure to exercise th& good practice of restoring systems or components to
OPERABLE status before entenng an associated MODE or other specified

SR 3.074 restricting a MODE change or other specified condition change. When
a system, subsystem, division, component, device, or variable is inoperable or
gutside its specified limits, the associated SR(s) are not required to be
_ “‘performed, per SR 3.0.1, which states that surveillances do not have to be

| performed on inoperable equipment. When equipment is inoperable, SR 3.0.4
does not apply to the associated SR(s) since the requirement for the SR(s) to be
performed is removed. Therefore, failing to perform the Surveillance(s) within
the specified Frequency does not result in an SR 3.0.4 restriction to changing
MODES or other specified conditions of the Applicability. However, since the
LCO is not met in this instance, LCO 3.0.4 will govern any restrictions that may
(or may not) apply to MODE or other specified condition changes. M@“

The provisions of SR 3.0.4 shall not prevent entry into MODES or othep-$pecified
conditions in the Applicability that are required to comply with ACTIONS. In
addition, the provisions of SR 3.0.4 shall not prevent changes in v or
other specified conditions in the Applicability that result from afiy / unit shutdown.”

The precise requirements for performance of SRs ar ecified such that
exceptions to SR 3.0.4 are not necessary. The specific time frames and
conditions necessary for meeting the SRs are gpécified in the Frequency, in the
Surveillance, or both. This allows ~ of Surveillances when the
prerequisite condition(s) specified in a Syr{eillance procedure require entry into
the MODE or other specified condition+h the Applicability of the associated

LCO prior to the performance or comipletion of a Surveillance. A Surveillance

. that could not be performed unt'fter entering the LCO Applicability, would have

| its Frequency specified such.t fat it is not "due" until the specific conditions

needed are met. Alternatel{, the Surveillance may be stated in the form of a

Note, as not required (te’be met or performed) until a particular event, condition,

or time has been rea¢hed. Further discussion of the specific formats of SRs’
annotation is found in Section 1.4, Frequency. i

s
ot
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SR Applicability
B3.0

BASES
SR 3.0.4 (continued)

{ SR 3.0.4 is only applicable wHen entering MODE 4 from MODE 5, MODwrom %
g MODE 4, MODE 2 from-MODE 3, or MODE 1 from MODE 2. Furthegrmiore, }
SR 3.0.4 is applicabté when entering any other specified conditios’in the g
Applicability only‘while operating in MODES 1, 2, 3, or 4. The#equirements of |

ot apply in MODES 5 and 8, or in other conditions of the
g ACTIONS of individual

REVISION HISTORY
REVISION TSTF DESCRIPTION APPROVED

2.1 TSTF-358, R.6 | Missed Surveillance Requirements 10/01/01

BWOG STS B3.0-16 Rev. 2.1, 10/01/01
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PAM Instrumentation
B 3.3.17

BASES
LCO (continued)

conjunction with LPI flow, is also used to determine if a core flood
line break has occurred.

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1, 2, and 3.
These variables are related to the diagnosis and preplanned actions
required to mitigate DBAs. The applicable DBAs are assumed to occur in
MODES 1, 2, and 3. In MODES 4, 5, and 6, unit conditions are such that
the likelihood of an event occurring that would require PAM
instrumentation is low; therefore, the PAM instrumentation is not required
to be OPERABLE in these MODES.

The ACTIONS are modified by tw® Notes. Note 1 is added to the
ACTIONS to exclude the MOBE change restriction of LCO 3.0.4. This
exception allows entry intd an applicable MODE while relying on the

gt the ACTIONS may eventually requwe a unjt

ACTIONS

the mstrum P s the operator’s ability to respond to an accié -" utilizing
alternatg-fhstruments and methods, and the low prob ifity of an event
i\\rgi' ing these instruments. ol

{A\ % Note@ls added to the ACTlONS to clarify the application of Completion

_"  Time rules. The Conditions of this Specification may be entered
independently for each Function listed in Table 3.3.17-1. The Completion
Time(s) of the inoperable channels of a Function will be tracked
separately for each Function starting from the time the Condition was
eniered for that Function.

Al

When one or more Functions have one required channel inoperable, the
inoperable channel must be restored to OPERABLE status within

30 days. The 30 day Completion Time is based on operating experience.
This takes into account the remaining OPERABLE channel (or, in the
case of a Function that has only one required channel, other |
non-Regulatory Guide 1.97 instrument channels to monitor the Function),
the passive nature of the instrument (no critical automatic action is
assumed to occur from these instruments), and the low probability of an
event requiring PAM instrumentation during this interval.

BWOG STS B3.3.17-9 Rev. 2, 04/30/01
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Remote Shutdown System
B 3.3.18

BASES
APPLICABILITY (continued)

instrument and control Functions if control room instruments become
unavailable.

ACTIONS

i exceptlon is
iring these

A Remote Shutdown system division is inoperable when each function is
not accomplished by at least one designated Remote Shutdown System
channel that satisfies the OPERABILITY criteria for the channel's
Function. These criteria are outlined in the LCO section of the Bases.

@Mote z};as been added to the ACTIONS to clarify the application of
Completion Time rules. The Conditions of the Specification may be
entered independently for each Function. The Completion Time(s) of the
inoperable channel(s)/train(s) of a Function will be tracked separately for
each Function starting from the time the Condition was entered for that
Function.

A1

Condition A addresses the situation where one or more required
Functions of the Remote Shutdown System are inoperable. This includes
the control and transfer switches for any required Function.

The Required Action is to restore the required Function to OPERABLE
status within 30 days. The Completion Time is based on operating
experience and takes into account the remaining OPERABLE division
and the low probability of an event that would require evacuation of the
control room.

B.1and B.2

If Required Action A.1 cannot be met within the required Completion
Time, the unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to. MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

BWOG STS B3.3.18-3 Rev. 2, 04/30/01
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RCS Leakage Detection instrumentation
B 3.4.15

BASES
LCO (continued)

The LCO requirements are satisfied when monitors of diverse
measurement means are available. Thus, the containment sump
monitor, in combination with a particulate or gaseous radioactivity
monitor, provides an acceptable minimum.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1, 2, 3,
and 4, RCS leakage detection instrumentation is required to be
OPERABLE.

In MODE 5 or 6, the temperature is < 200°F and pressure is maintained
low or at atmospheric pressure. Since the temperatures and pressures
are far lower than those for MODES 1, 2, 3, and 4, the likelihood of
leakage and crack propagation is much smaller. Therefore, the
requirements of this LCO are not applicable in MODES 5 and 6.

ACTIONS The Actions are modified by a Note indicating that the provisions of

t apply. As a result, a MODE"change is allowed wt
the sump.and required radiation monitors-are inoperable. This alléwance
[ vided because other instrumentation is available to moniter RCS

GE. ’ v

Aland A2

With the required containment sump monitor inoperable, no other form of
sampling can provide the equivalent information.

However, the containment atmosphere activity monitor will provide
indications of changes in leakage. Together with the atmosphere
monitor, the periodic surveillance for RCS inventory balance,

SR 3.4.13.1, water inventory balance, must be performed at an increased
frequency of 24 hours to provide information that is adequate to detect
leakage. A Note is added allowing that SR 3.4.13.1 is not required to be
performed until 12 hours after establishing steady state operation (stable
temperature, power level, pressurizer and makeup tank levels, makeup
and letdown, and {RCP seal injection and return flows]). The 12 hour
allowance provides sufficient time to collect and process all necessary
data after stable plant conditions are established.

Restoration of the required sump monitor to OPERABLE status is
required to regain the function in a Completion Time of 30 days after the
monitor’s failure. This time is acceptable considering the frequency and

BWOG STS B3.4.15-3 Rev. 2, 04/30/01
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RCS Specific Activity
B3.4.16

APPLICABILITY (continued)

consequences of an SGTR to within the acceptable site boundary dose
values.

For operation in MODE 3 with RCS average temperature < 500°F, and in
MODES 4 and 5, the release of radioactivity in the event of an SGTR is
unlikely since the saturation pressure of the reactor coolant is below the
lift pressure settings of the atmospheric dump valves and main steam
safety valves.

ACTIONS

Aland A2

With the DOSE EQUIVALENT 1-131 greater than the LCO limit, samples
at intervals of 4 hours must be taken to demonstrate the limits of

Figure 3.4.16-1 are not exceeded. The Completion Time of 4 hours is
required to obtain and analyze a sample. Sampling must continue for
frending.

The DOSE EQUIVALENT [-131 must be restored to limits within
48 hours. The Completion Time of 48 hours is required, if the limit
violation resulted from normal iodine spiking. Z :}%f% £

A Note tothe Reguired Actions of Condition A excludes'the MODE ‘f‘“ﬂj
ietion of LCO 3.0.4. This exception_ alibws entry into theE

(S) while relymg on the AC THONS even thoug the/
acceptable due to the significant conservatism mcorporated mtot e
specific activity limit, the low probability of an event which is limiting due
o exceeding this limit, and the ability to restore transient specific activity
excursions while the plant remains at, or proceeds to power operation.

B1

If a Required Action and associated Completion Time of Condition A are
not met or if the DOSE EQUIVALENT 1-131 is in the unacceptable region
of Figure 3.4.16-1, the reactor must be brought to MODE 3 with RCS
average temperature < 500°F within 6 hours. The Compiletion Time of

6 hours is required to get to MODE 3 below 500°F without challenging
reactor emergency systems.

C1

With the gross specific activity in excess of the allowed limit, the unit
must be placed in a MODE in which the requirement does not apply.

BWOG STS
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ECCS - Shutdown
B353

BASES
LCO (continued)

cold leg injection nozzles. In the long term, this flow path may be
switched to take its supply from the containment sump and to supply its
flow to the RCS hot and cold legs.

This LCO is modified by two Notes. The first allows a DHR train to be
considered OPERABLE during alignment and operation for decay heat
removal, if capable of being manually realigned (remote or local) to the
ECCS mode of operation and not otherwise inoperable. This allows
operation in the DHR mode during MODE 4. The second Note states
that HPI actuation may be deactivated in accordance with LCO 3.4.12,
"Low Temperature Overpressure Protection (LTOP) System." Operator
action is then required to initiate HPI. In the event of a loss of coolant
accident (LOCA) requiring HPI actuation, the time required for operator
action has been shown by analysis to be acceptable.

APPLICABILITY In MODES 1, 2, and 3, the OPERABILITY requirements for the ECCS
are covered by LCO 3.5.2.

In MODE 4 with the RCS temperature below 280°F, one

OPERABLE ECCS train is acceptable without single failure consideration,
on the basis of the stable reactivity condition of the reactor and the limited
core cooling requirements.

In MODES 5 and 6, plant conditions are such that the probability of an
event requiring ECCS injection is extremely low. Core cooling
requirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops -
MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops
Not Filled." MODE 6 core cooling requirements are addressed by
LCO 3.9.4, "DHR and Coolant Circulation - High Water Level," and
LCO 3.9.5, "DHR and Coolant Circulation - Low Water Level."

ACTIONS A1

If no LP1 subsystem train is OPERABLE, the unit is not prepared to
respond to a LOCA or to continue cooldown using the LPI pumps and
decay heat exchangers. The Completion Time of immediately, which
would initiate action to restore at least one ECCS LPI subsystem to
OPERABLE status, ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4, reactor decay heat must
be removed by an LP! train operating with suction from the RCS. If no
LP1 train is OPERABLE for this function, reactor decay heat must be
removed.by some alternate method, such as use of the steam

BWOG STS B353-2 Rev. 2, 04/30/01
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Hydrogen Recombiners
B 3.6.8

BASES

ACTIONS Al

With one hydrogen recombiner inoperable, the inoperable recombiner
must be restored to OPERABLE status within 30 days. In this condition,
the remaining OPERABLE recombiner is adequate to perform the
hydrogen control function. However, the overall reliability is reduced
because a single failure in the OPERABLE recombiner could result in a
reduced hydrogen control capability. The 30 day Completion Time is
based on the availability of the other hydrogen recombiner, the small
probability of a LOCA or SLB occurring (that would generate an amount
of hydrogen that exceeds the flammability limit), and the amount of time
available after a LOCA or SLB (should one occur) for operator action to
prevent hydrogen accumulation from exceeding the flammability limit.

ﬁe;uired Action A.1 WE modified by a Note stating that the ]
provisions of LCO 3} are not applicable. As aresult, a Mh(f)gg)?%hange {
is allowed when gré hydrogen recombiner is inoperable. ThiS allowance
is based on t'vailability of the other hydrogen recombi ]
probability.of a LOCA or SLB occurring (that would
of hydreden that exceeds the flammability limit), the amount of time
availgble after a LOCA or SLB (should one occuf) for operator action to
prévent hydrogen accumulation from exceedifig the flammability limit.

B.1and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable {o the technical staff.

With two hydrogen recombiners inoperable, the ability to perform the
hydrogen control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control
capabilities are provided by [the containment Hydrogen Purge
System/hydrogen recombiner/Hydrogen Ignitor System/Hydrogen Mixing
System/Containment Air Dilution System/Containment Inerting System].
The 1 hour Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist.

BWOG STS B368-3 Rev. 2, 04/30/01



TSTF-359, Rev. 9

AVVs
B3.7.4

ACTIONS "  y
Required ActionAeTs modified by a Wating that %9’50.4 does |
L”Ot apply. .~ 4

With one AVV [line] inoperable, action must be taken to restore the
inoperable AVV to OPERABLE status. The 7 day Completion Time
allows for redundant capability afforded by the remaining OPERABLE
AVV and a nonsafety grade backup in the Steam Bypass System and
MSSVs.

[B.1

With more than one AVV [line] inoperable, action must be taken to
restore [all but one] AVV [lines] to OPERABLE status. As the block valve
can be closed to isolate an AVV, some repairs may be possibie with the
unit at power. The 24 hour Completion Time is reasonable to repair
inoperable AVV [lines], based on the availability of the Steam Bypass
System and MSSVs, and the low probability of an event occurring during
this period that would require the AVYV [lines]. ]

ClandC.2

if the AVV [lines] cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the unit must be placed
in at least MODE 3 within 6 hours, and in MODE 4 within [24] hours,
without reliance upon the steam generator for heat removal. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

SURVEILLANCE SR 3.7.4.1

REQUIREMENTS
To perform a controlled cooldown of the RCS, the AVVs must be able to
be opened either remotely or locally and throttied through their full range.
This SR ensures that the AVVs are tested through a full control cycle at
least once per fuel cycle. Performance of inservice testing or use of an
AVV during a unit cooldown may satisfy this requirement. Operating
experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency is acceptable from a reliability standpoint.

BWOG STS B3.74-3 Rev. 2, 04/30/01
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EFW System
B3.7.5

BASES

[A.1

ACTIONS

With one of the two steam supplies to the turbine driven EFW pump
inoperable, or if a turbine driven pump is inoperable while in MODE 3
immediately following refueling, action must be taken to restore the
inoperable equipment to an OPERABLE status within 7 days. The 7 day
Completion Time is reasonabile, based on the following reasons:

a. Forthe inoperability of a steam supply to the turbine driven EFW
pump, the 7 day Completion time is reasonable since there is a
redundant steam supply line for the turbine driven pump.

b. For the inoperability of a turbine driven EFW pump while in MODE 3
immediately subsequent to a refueiing, the 7 day Completion time is
reasonable due to the minimal decay heat levels in this situation.

c. For both the inoperability of a steam supply line to the turbine driven
pump and an inoperable turbine driven EFW pump while in MODE 3
immediately following refueling, the 7 day Completion Time is
reasonable due to the availability of redundant OPERABLE motor
driven EFW pumps, and due to the low probability of an event
requiring the use of the turbine driven EFW pump.

The second Completion Time for Required Action A.1 establishes a limit
on the maximum time allowed for any combination of Conditions to be
inoperable during any continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time allowed in this
specified Condition after discovery of failure to meet the LCO. This limit
is considered reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 72 hours and

10 days dictates that both Completion Times apply simultaneously, and
the more restrictive must be met.

Condition A is modified by a Note which limits the applicability of the
Condition to when the unit has not entered MODE 2 following a refueling.
Condition A aliows one EFW train to be inoperable for 7 days vice the 72
hour Completion Time in Condition B. This longer Completion Time is
based on the reduced decay heat following refueling and prior to the
reactor being critical. ]

B.1

When one of the required EFW trains (pump or flow path) is inoperabie,
action must be taken to restore the frain to OPERABLE status within

BWOG STS B3.75-4 Rev. 2, 04/30/01
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AC Sources - Operating
B 3.8.1

BASES
LCO (continued)

The AC sources in one train must be separate and independent (to the
extent possible) of the AC sources in the other train. For the DGs,
separation and independence are complete.

For the offsite AC sources, separation and independence are to the
extent practical. [A circuit may be connected to more than one ESF bus,
with fast-transfer capability to the other circuit OPERABLE, and not
violate separation criteria. A circuit that is not connected to an ESF bus
is required to have OPERABLE fast-transfer interiock mechanisms to at
least two ESF buses to support OPERABILITY of that circuit.]

APPLICABILITY The AC sources [and sequencers] are required to be OPERABLE in
MODES 1, 2, 3, and 4 to ensure that;

a. Acceptable fuel design limits and reactor coolant pressure boundary
limits are not exceeded as a result of AOOs or abnormal transients
and

b. Adequate core cooling is provided and containment OPERABILITY
and other vital functions are maintained in the event of a postulated
DBA.

The AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2, "AC Sources - Shutdown."

//%A:l

To ensure a highly reliable power source remains with one offsite circuit
inoperable, it is necessary to verify the OPERABILITY of the remaining
required offsite circuit on a more frequent basis. Since the Required
Action only specifies "perform,” a failure of SR 3.8.1.1 acceptance criteria
does not result in a Required Action not met. However, if a second
required circuit fails SR 3.8.1.1, the second offsite circuit is inoperable,
and Condition C, for two offsite circuits inoperable, is entered.

ACTIONS

- REVIEWER’S NOTE -
The turbine driven auxiliary feedwater pump is only required to be
considered a redundant required feature, and, therefore, required to be
determined OPERABLE by this Required Action, if the design is such that
the remaining OPERABLE motor or turbine driven auxiliary feedwater
pump(s) is not by itself capable (without any reliance on the motor driven

BWOG STS B381-4 Rev. 2, 04/30/01



TSTF-359, Rev. 9
LCO Applicability

3.0
3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY
L.CO 3.0.1 LCOs shall be met during the MODES or other specified conditions in the
Applicability, except as provided in LCO 3.0.2 and LCO 3.0.7.
LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required Actions of the
associated Conditions shall be met, except as provided in LCO 3.0.5 and

LCO 3.0.6.

If the L.CO is met or is no longer applicable prior to expiration of the
specified Completion Time(s), completion of the Required Action(s) is not
required unless otherwise stated.

LCO 3.0.3 When an LCO is not met and the associated ACTIONS are not met, an
associated ACTION is not provided, or if directed by the associated
ACTIONS, the unit shall be placed in a MODE or other specified
condition in which the LCO is not applicable. Action shall be initiated
within 1 hour to place the unit, as applicable, in:
a. MODE 3 within 7 hours,
b. MODE 4 within 13 hours, and
¢.  MODE 5 within 37 hours.

Exceptions to this Specification are stated in the individual Specifications.

Where corrective measures are completed that permit operation in
accordance with the LCO or ACTIONS, completion of the actions
required by LCO 3.0.3 is not required.

L.CO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.

‘‘‘‘‘‘

LCO 3.04 hen an CCOis not met,

niry into a MODE or other specified condition
. { in the Applicability shall npt’be made except when the associated

| ACTIONS to be entered permit continued operation in the MODE or other
specified condition it the Applicability for an unlimited period of time.  _~
This Specnﬁcatnshall not prevent changes in MODES or other spe ed
conditions in.fie Applicability that are required to comply with AC HONS
or that .o of a shutdown of the unit.

Expttons to this Specification are stated in the mdlwdu Specmcatlons

=1 others specified
d4. e

—

/LCO 3.0.4 is only applicable for entry into a MOD
\ condition in the Applicability in MODES 1, 2, 3, 2

WOG STS 3.0-1 Rev. 2, 04/30/01
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3.0 LCO Applicability
LCO 3.0.4 (continued)

LCO 3.0.4 has been

EVIEWER’S NOTE -
ised so that changes in MODES or other

Before this version of LCO 3.0.4 can be implemented on lant-speciﬁc
asis, the licensee must review the existing technical spécifications to
determine where specific restrictions on MODE changés or Required
Actions should be included in individual LCOs to justify this change; such
an evaluation should be summarized in a matrix6f all existing LCOs to
facilitate NRC staff review of a conversion to the STS.

-

LCO 3.05 Equipment removed from service or declared inoperable to comply with
ACTIONS may be returned to service under administrative control solely
to perform testing required to demonstrate its OPERABILITY or the
OPERABILITY of other equipment. This is an exception to LCO 3.0.2 for
the system returned to service under administrative control to perform the
testing required to demonstrate OPERABILITY.

LCO 3.0.6 When a supported system LCO is not met solely due to a support system
LCO not being met, the Conditions and Required Actions associated with
this supported system are not required to be entered. Only the support
system LCO ACTIONS are required to be entered. This is an exception
to LCO 3.0.2 for the supported system. In this event, an evaluation shall
be performed in accordance with Specification 5.5.15, "Safety Function
Determination Program (SFDP)." If a loss of safety function is
determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists
are required to be entered.

When a support system’s Required Action directs a supported system to
be declared inoperable or directs entry into Conditions and Required
Actions for a supported system, the applicable Conditions and Required
Actions shall be entered in accordance with LCO 3.0.2.

LCO 3.0.7 Test Exception LCOs [3.1.8 and 3.4.19] allow specified Technical
Specification (TS) requirements to be changed to permit performance of
special tests and operations. Unless otherwise specified, all other TS
requirements remain unchanged. Compliance with Test Exception LCOs

WOG STS 3.0-2 Rev. 2, 04/30/01
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SR Applicability
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SR 3.0.1 SRs shall be met during the MODES or other specified conditions in the
Applicability for individual L.COs, unless otherwise stated in the SR.
Failure to meet a Surveillance, whether such failure is experienced during
the performance of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCO. Failure to perform a
Surveillance within the specified Frequency shall be failure to meet the
LCO except as provided in SR 3.0.3. Surveillances do not have to be
performed on inoperable equipment or variables outside specified limits.

SR 3.0.2 The specified Frequency for each SR is met if the Surveillance is
performed within 1.25 times the interval specified in the Frequency, as
measured from the previous performance or as measured from the time a
specified condition of the Frequency is met.

For Frequencies specified as "once," the above interval extension does
not apply.

if a Completion Time requires periodic performance on a "once per..."
basis, the above Frequency extension applies to each performance after
the initial performance.

Exceptions to this Specification are stated in the individual Specifications.

SR 3.0.3 If it is discovered that a Surveillance was not performed within its
specified Frequency, then compliance with the requirement to declare the
LCO not met may be delayed, from the time of discovery, up to 24 hours
or up to the limit of the specified Frequency, whichever is greater. This
delay period is permitted to allow performance of the Surveillance. A risk
evaluation shall be performed for any Surveillance delayed greater than
24 hours and the risk impact shall be managed.

If the Surveillance is not performed within the delay period, the LCO must
immediately be declared not met, and the applicable Condition(s) must
be entered.

When the Surveillance is performed within the delay period and the
Surveillance is not met, the LCO must immediately be declared not met,
and the applicable Condition{s) must be entered.

SR 3.04

{ I’/\*Sé{% 1

WOG STS 3.0-4 Rev. 2.1, 10/01/01
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SR Applicability
3.0

3.0 SR Applicability

SR 3.0.4 (continued)

[ requ:red to comply with ACTIONS o);é that are part of a shutdown of the ™™
unit.

SR 3.0.4 is only applicable Eg/entry into a MODE or other specified
condition in the Applicability in MODES 1, 2, 3 and 4.

‘ - REVIEWER’S NOTE - i
SR 3.0.4 has -‘- revused so that changes in MODES or other specified
condmons he Applicability that are part of a shutdown of the unit shall

r In addition, SR 3.0.4 has been revised so that it is only .” -
apphce for entry into a MODE or other specified condition in the e

i

Appli¢ability in MODES 1, 2, 3, and 4. The MODE change restrlctlgné’ in
SR 3.0.4 were previously applicable in all MODES. Before thlS}ﬁl’Slon of
R 3.0.4 can be implemented on a plant-specific basis, the Iggensee must
? review the existing technical specifications to determine w, Yére specific

e

restrictions on MODE changes or Required Actions shedld be included in
individual LCOs to justify this change; such an eval

summarized in a matrix of all existing LCOs to f
of a conversion to the STS.

ion shouid be
itate NRC staff review

——
A . ~Wmmwwxwxwﬂwm“
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3.3

3.3.3

LCO

APPLICABILITY:

ACTI

INSTRUMENTATION

Post Accident Monitoring (PAM) Instrumentation

3.33

OPERABLE.

ONS

MODES 1, 2, and 3.

TSTF-359, Rev. 9

PAM Instrumentation
3.3.3

The PAM instrumentation for each Function in Table 3.3.3-1 shall be

[

0.4is notay@

P
- NOTES -

Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Restore required channel 30 days
with one required to OPERABLE status.
channel inoperable.
B. Required Action and B.A Initiate action in immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.
C. C.1 Restore one channel to 7 days '
- NOTE - OPERABLE status.
Not applicable to
hydrogen monitor
channels.
One or more Functions
with two required
channels inoperable.
D. Two hydrogen monitor DA Restore one hydrogen 72 hours
channels inoperable. monitor channel to
OPERABLE status.
WOG STS 3.3.3-1 Rev. 2, 04/30/01



TSTF-359, Rev. 9

Remote Shutdown System

3.34
3.3 INSTRUMENTATION
3.34 Remote Shutdown System
LCO 334 The Remote Shutdown System Functions shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS })
- ~ .NOTES-
F/{C%A is not gppficable.
\2. / Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A1 Restore required Function | 30 days
Functions inoperable. to OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. 12 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE ‘ FREQUENCY

SR 3.3.4.1 [ Perform CHANNEL CHECK for each required 31 days ]
instrumentation channel that is normally energized.

SR 3.34.2 Verify each required control circuit and transfer [18] months
switch is capable of performing the intended function.

WOG STS 3.34 -1 Rev. 2, 04/30/01
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Pressurizer PORVs
3.4.1
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.11  Pressurizer Power Operated Relief Valves (PORVSs)
LCO 3.4.11 Each PORYV and associated block valve shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS 7/
) - NOTES” )
Qieparate Condition entry is allowed for each PORV.
. LCO gr_ is not a c@ .
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more PORVs A1l Close and maintain power | 1 hour
inoperable and capable o associated block valve.
of being manually
cycled.
B. One [or two] PORV(s] B.1 Close associated block 1 hour
inoperable and not valve[s].
capable of being
manually cycled. AND
B.2 Remove power from 1 hour
associated block valvels].
AND
B.3 Restore PORV[s] to 72 hours
OPERABL.E status.

WOG STS 3.4.11-1 » Rev. 2, 04/30/01
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LTOP System

3.4.12
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.12 Low Temperature Overpressure Protection (LTOP) System
LCO 3412 An LTOP System shall be OPERABLE with a maximum of [one] [high

pressure injection (HPI)] pump [and one charging pump] capabie of
injecting into the RCS and the accumulators isolated and one of the
following pressure relief capabilities:

a. Two power operated relief valves (PORVs) with lift settings within
the limits specified in the PTLR,

[b. Two residual heat removél (RHR) suction relief valves with setpoints
> [436.5] psig and < [463.5] psig, ]

[c. One PORV with a lift setting within the limits specified in the PTLR
and one RHR suction relief valve with a setpoint > [436.5] psig and
< [463.5] psig, ] or

d. The RCS depressurized and an RCS vent of > [2.07] square inches.

APPLICABILITY: MODE 4 when any RCS cold leg temperature is < [275°F] [LTOP arming
temperature specified in the PTLR],
MODE 5,
MODE 6 when the reactor vessel head is on.

- NOTE -
Accumulator isolation is only required when accumulator pressure is
greater than or equal to the maximum RCS pressure for the existing RCS
cold leg temperature allowed by the P/T limit curves provided in the

PTLR. _
/ WO G _Lnsert 1)
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Two or more [HPI] A1l Initiate action to verify a Immediately
pumps capable of maximum of [one] [HPI]
injecting into the RCS. pump is capable of
injecting into the RCS.

WOG STS 3.4.12-1 Rev. 2, 04/30/01
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RCS Leakage Detection instrumentation

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15

LCO 3.4.15

OPERABLE:

RCS Leakage Detection Instrumentation

3.4.15

The following RCS leakage detection instrumentation shall be

a. One containment sump (level or discharge flow) monitor,

b. One containment atmosphere radioactivity monitor (gaseous or
particulate), and

[c. One containment air cooler condensate flow rate monitor. ]

APPLICABILITY:

ACTIONS

MODES 1, 2, 3, and 4.

LCO ?/éa;pplicable.

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. Required containment
sump monitor
inoperable.

A1

- NOTE -
Not required untit 12 hours
after establishment of
steady state operation.

Perform SR 3.4.13.1.

Restore required
containment sump monitor
to OPERABLE status.

Once per 24 hours

30 days

WOG STS

3.4.15-1

Rev. 2, 04/30/01
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RCS Specific Activity
3.4.16
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16  RCS Specific Activity
LCO 34.16 The specific activity of the reactor coolant shall be within limits.

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (T,,,) > 500°F.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT

I-131 > 1.0 »Ci/gm. ~NOTE - !
LCO 304 is not
appli€able. ,

A1 Verify DOSE Once per 4 hours
EQUIVALENT 1-131 within
the acceptable region of
Figure 3.4.16-1.

AND
A2 Restore DOSE 48 hours
EQUIVALENT I-131 to
within limit.
B. Gross specific activity of | B.1 Be in MODE 3 with 6 hours
the reactor coolant not Tavg < 500°F.

within limit.

WOG STS 3.4.16 -1 Rev. 2, 04/30/01
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ECCS - Shutdown
353

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS - Shutdown

LCO 3.5.3 One ECCS train shall be OPERABLE.

- NOTE -
An RHR train may be considered OPERABLE during alignment and
operation for decay heat removal if capable of being manually realigned
to the ECCS mode of operation.

APPLICABILITY: MODE 4.

/‘\4’ LOOG Tnge-t 2
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
A. [ Required ECCS residual | A1 Initiate action to restore Immediately ]
heat removal (RHR) required ECCS RHR
subsystem inoperable. subsystem to OPERABLE
status.

B. Required ECCS [high B.1 Restore required ECCS 1 hour

head subsystem] [high head subsystem] to
inoperable. OPERABLE status.
C. Required Action and C.1 Be in MODE 5. 24 hours

associated Completion
Time [of Condition B] not
met.

WOG STS 353-1 Rev. 2, 04/30/01



TSTF-359, Rev. 9

Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
3.6.8

3.6 CONTAINMENT SYSTEMS
3.6.8 Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual) (if

permanently installed)

LCO 3.6.8 Two hydrogen recombiners shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One hydrogen A1
recombiner inoperable. ' OTE -
LCO 3,84 is not
applitable.
Restore hydrogen 30 days
recombiner to OPERABLE
status.
B. [ Two hydrogen B.1 Verify by administrative 1 hour
recombiners means that the hydrogen
inoperable. control function is AND
maintained.
Once per 12 hours
thereafter
AND
B.2 Restore one hydrogen 7 days ]
recombiner to OPERABLE
status.
C. Required Action and CA Be in MODE 3. 6 hours
associated Completion
Time not met.

WOG STS 3.6.8-1 Rev. 2, 04/30/01
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HMS (Atmospheric, Ice Condenser, and Dual)

3.6.9
3.6 CONTAINMENT SYSTEMS
369 Hydrogen Mixing System (HMS) (Atmospheric, Ice Condenser, and Dual)
1.CO 3.6.9 [Two] HMS trains shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One HMS train A
inoperable.
Restore HMS train to 30 days
OPERABLE status.
B. Two HMS trains B.1 Verify by administrative 1 hour
inoperable. means that the hydrogen
control function is AND
maintained.
Once per 12 hours
thereafter
AND
B.2 Restore one HMS train to 7 days
OPERABLE status.
C. Required Action and CA Be in MODE 3. 6 hours
associated Completion
Time not met.

WOG STS 3.6.9-1 Rev. 2, 04/30/01
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ADVs
3.74
3.7 PLANT SYSTEMS
3.74 Atmospheric Dump Valves (ADVs)
LCO 3.74 [Three] ADV lines shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required ADV line A1
inoperable.
Restore required ADV line | 7 days
to OPERABLE status.
B. Two or more required B.1 Restore all but one ADV 24 hours
ADV lines inoperable. line to OPERABLE status.
C. Required Action and CA1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
C.2 Be in MODE 4 without [24] hours
reliance upon steam
generator for heat
removal.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.4.1 Verify one complete cycle of each ADV. [18] months

WOG STS 3.74-1 Rev. 2, 04/30/01
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AFW System
3.7.5

3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AFW) System

LCO 3.75 [Three] AFW trains shall be OPERABLE.

- NOTE -
[ Only one AFW train, which includes a motor driven pump,
is required to be OPERABLE in MODE 4. ]

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

/ LOOC Lsert3
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
A. [ One steam supply to A1 Restore affected 7 days
turbine driven AFW equipment to OPERABLE
pump inoperable. status. AND
OR 10 days from

discovery of failure to
meet the LCO ]

- NOTE -
Only applicable if MODE
2 has not been entered
following refueling.

One turbine driven AFW
pump inoperable in
MODE 3 following

refueling.

B. One AFW train B.1 Restore AFW train to 72 hours
inoperable in MODE 1, 2 OPERABLE status.
or 3 [for reasons other AND

than Condition A].
[ 10 days from
discovery of failure to
meet the LCO ]

WOG STS 3.75-1 Rev. 2, 04/30/01
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AC Sources - Operating

3.8.1
3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources - Operating

LCO 3.8.1 The following AC electrical sources shall be OPERABLE:

a. Two quélified circuits between the offsite transmission network and
the onsite Class 1E AC Electrical Power Distribution System,

b. Two diesel generators (DGs) capable of supplying the onsite
Class 1E power distribution subsystem(s), and

[c. Automatic load sequencers for Train A and Train B. ]

APPLICABILITY: MODES1,?:ijiii/,{:é:£%};27 f!i;)
_ ¥ 55

ACTIONS &

CONDITION REQUIRED ACTION COMPLETION TIME
A. One [required] offsite A1 Perform SR 3.8.1.1 for 1 hour
circuit inoperable. {required] OPERABLE
offsite circuit. AND
Once per 8 hours
thereafter
AND
A2 Declare required 24 hours from
feature(s) with no offsite discovery of no offsite
power available inoperable | power to one train
when its redundant concurrent with
required feature(s) is inoperability of
inoperable. redundant required
feature(s)
AND

WOG STS 3.8.1-1 Rev. 2, 04/30/01



TSTF-359. Rev. 9

LCO Applicability
B 3.0

BASES
LCO 3.0.3 (continued)

The time limits of LCO 3.0.3 allow 37 hours for the unit to be in MODE 5
when a shutdown is required during MODE 1 operation. If the unitis ina
lower MODE of operation when a shutdown is required, the time limit for
reaching the next lower MODE applies. If a lower MODE is reached in
less time than allowed, however, the total allowable time to reach

MODE 5, or other applicable MODE, is not reduced. For example, if
MODE 3 is reached in 2 hours, then the time allowed for reaching

MODE 4 is the next 11 hours, because the total time for reaching

MODE 4 is not reduced from the allowable limit of 13 hours. Therefore, if
remedial measures are completed that would permit a return to MODE 1,
a penaity is not incurred by having to reach a lower MODE of operation in
less than the total time allowed.

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for Conditions not
covered in other Specifications. The requirements of LCO 3.0.3 do not
apply in MODES 5 and 6 because the unit is already in the most
restrictive Condition required by LCO 3.0.3. The requirements of

LCO 3.0.3 do not apply in other specified conditions of the Applicability
(unless in MODE 1, 2, 3, or 4) because the ACTIONS of individual
Specifications sufficiently define the remedial measures to be taken.

Exceptions to LCO 3.0.3 are provided in instances where requiring a unit
shutdown, in accordance with LCO 3.0.3, would not provide appropriate
remedial measures for the associated condition of the unit. An example
of this is in LCO 3.7.15, "Fuel Storage Pool Water Level." LCO 3.7.15
has an Applicability of "During movement of irradiated fuel assemblies in
the fuel storage pool." Therefore, this LCO can be applicable in any or all
MODES. If the LCO and the Required Actions of LCO 3.7.15 are not met
while in MODE 1, 2, or 3, there is no safety benefit {o be gained by
placing the unit in a shutdown condition. The Required Action of

LCO 3.7.15 of "Suspend movement of irradiated fuel assemblies in the
fuel storage pool" is the appropriate Required Action to complete in lieu
of the actions of LCO 3.0.3. These exceptions are addressed in the
individual Specifications. )

LCO 3.04 LCO 3.0.4 establishes limitatibns on changes in MODES or other

specified conditions in th€ Applicability when an LCO is not met. It

~,; precludes placing the-lnit in a MODE or other specified condition stated
71 in that Applicability (e.g., Applicability desired to be entered) whén the

T it conditions are such that the requirements ofthe LCO would not
" be met in the Applicability desired to be entered and

WOG STS . B3.0-4 Rev. 2, 04/30/01
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LCO Applicability
B3.0

BASES
LCO 3.0.4 (continued)

b.  Continued noncompliance with th€ LCO requirements, if the
Applicability were entered, wodld result in the unit being required to
exit the Applicability deS| ed'to be entered to comply with the
Required Actions.

Compliance with Requifed Actions that permit continued operation of the
unit for an unlimitedperiod of time in a MODE or other specified condition
provides an acceptable level of safety for continued operation. This is
without regarg o the status of the unit before or after the MODE change.
Therefore, il such cases, entry into a MODE or other specified condition
in the o xcabmty may be made in accordance w:th the provisions of the

with ACTIONS. In addition, the provisions of LCO 3.0.4 shall+ " prevent
changes in MODES or other specified conditions in the , hcabmty that
result from any unit shutdown. &

Exceptions to LCO 3.0.4 are stated in the indivl Specifications.
These exceptions allow entry into MODES ogGther specified conditions in
the Applicability when the associated ACF O NS to be entered do not
provide for continued operation for anuf limited period of time.

Exceptions may apply to all the A FIONS or to a specific Required
Action of a Specification. p

LCO 3.0.4 is only applicwhen entering MODE 4 from MODE 5,

2, 3, or 4) because the ACTIONS of individual Specifications suffici rﬁTy
defin ef the remedial measures to be taken. [ In some cases (e. gf/@; |
/Qe’Se ACTIONS provide a Note that states "While this LCO is-ot met, //
ntry into a MODE or other specified condition in the Applieability is not
permitted, unless required to comply with ACTIONS." This Note is a
requirement explicitly precluding entry into a MODE or other specified |
ycondition of the Applicability. ] /
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TSTF-359, Rev. 9

LCO Applicability
B3.0

LCO 3.0.4 (continued)

g

Surveillances do not have to be performed on the associated inoperable
equipment (or on variables out ide the specified limits), as permitted by
SR 3.0.1. Therefore, changing MODES or other specified conditions
while in an ACTIONS €6ndition, in compliance with LCO 3.0.4 or wh;rp%
an exception to LCO 3.0.4 is stated, is not a violation of SR 3.0.1 g
SR 3.0.4 for those Surveillances that do not have to be performe® [ due to
the assocjated inoperable equipment. However, SRs must bé met to
PERABIUTY prior to dec!aring the associated equipment

~’ffected LCO. g —

LCO3.0.5

LCO 3.0.5 establishes the allowance for restoring equipment to service
under administrative controls when it has been removed from service or
declared inoperable to comply with ACTIONS. The sole purpose of this
Specification is to provide an exception to LCO 3.0.2 (e.g., to not comply
with the applicable Required Action(s)) to allow the performance of
required testing to demonstrate either:

a. The OPERABILITY of the equipment being returned to service or
b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is returned to
service in conflict with the requirements of the ACTIONS is limited to the
time absolutely necessary to perform the required testing to demonstrate
OPERABILITY. This Specification does not provide time to perform any
other preventive or corrective maintenance.

An example of demonstrating the OPERABILITY of the equipment being
returned to service is reopening a containment isoiation valve that has
been closed to comply with Required Actions and must be reopened to
perform the required testing.

An example of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the tripped condition to
prevent the trip function from occurring during the performance of
required testing on another channel in the other trip system. A similar
example of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the tripped condition to
permit the logic to function and indicate the appropriate response during
the performance of required testing on another channel in the same trip
system.

WOG STS
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TSTF-359, Rev. 9
SR Applicability
B 3.0

BASES

SR 3.04 SR 3.0.4 establishes the requirement that-all applicable SRs must be met before
entry into a MODE or other specified condition in the Applicability.

This Specification ensures that system and component OPERABILITY
requirements and variable limits‘are met before entry into MODES or other
specified conditions in the Apglicability for which these systems and components
ensure safe operation of thé unit.

The provisions of this, ecification should not be interpreted as endorsing the
failure to exercise t} e good practice of restoring systems or component to

certain circumstances, failing to meet an SR will not result in
4 restricting a MODE change or other specmed condmon change When

,.‘ |ts specified hmlts the associated SR(s) are not required to be

performed, per SR 3.0.1, which states that surveillances do not have to be

/ performed on inoperable equipment. When equipment is inoperable, SR 3.0.4
does not apply to the associated SR(s) since the requirement for the SR(s) to be
performed is removed. Therefore, failing to perform the Surveillance(s) within -
the specified Frequency does not result in an SR 3.0.4 restriction to changing .~
MODES or other specified conditions of the Applicability. However, since thé
LCO is not met in this instance, LCO 3.0.4 will govern any restrictions that may
(or may not) apply to MODE or other specified condition changes. '

The provisions of SR 3.0.4 shall not prevent changes in MODES or other
specified conditions in the Applicability that are required to cémply with
ACTIONS. In addition, the provisions of LCO 3.0.4 shallfic

ot prevent changes in
MODES or other specified conditions in the Appllcabl’ that result from any unit
shutdown.

The precise requirements for performance « Rs are specified such that
exceptions to SR 3.0.4 are not he specific time frames and
conditions necessary for meeting the SRs S are specified in the Frequency, in the
Surveillance, or both. This allows pg formance of Surveillances when the
prerequisite condition(s) specsfl ha Surveillance procedure require entry into
the MODE or other specified ¢éndition in the Applicability of the associated
LCO prior to the performanee or completion of a Surveillance. A Surveillance
that could not be perfo ed until after entering the LCO Applicability, would hgyéfé
its Frequency specm such that it is not "due" until the specific conditions,+
needed are met. Alternately, the Surveillance may be stated in the formof a
Note as not renred (to be met or performed) until a particular evep F”condition,
or time has béen reached. Further discussion of the specific for fats of SRs’
annotatigi’is found in Section 1.4, Frequency. ;
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SR Applicability
B 3.0

BASES
SR 3.0.4 (continued)

R

MODE 4, Mode 2 frém MODE 3, or MODE 1 from MODE 2¢ Furthermore,

SR 3.0.4 is applitable when entering any other specifieondition in the
Applicability.dnly while operating in MODES 1, 2, 3, or4. The requirements of
SR 3.0.4-do not apply in MODES 5 and 6, or in othér specified conditions of the
ause the ACTIONS of individual

easures to be taken. g

SR 3.0.4 is only applicabte when entering MODE 4 from MODE 5, MODE 3 from\i ‘
/

Appligability (unless in MODES 1, 2, 3, or 4) beg
Specifications sufficiently define the remedia

REVISION HISTORY
REVISION TSTF DESCRIPTION APPROVED

2.1 TSTF-358, R.6 | Missed Surveillance Requirements 10/01/01
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PAM instrumentation
B 3.3.3

BASES
LCO (continued)

The AFW Flow to each SG is determined from a differential
pressure measurement calibrated for a range of 0 gpm to 1200 gpm.
Redundant monitoring capability is provided by two independent
trains of instrumentation for each SG. Each differential pressure
transmitter provides an input to a control room indicator and the unit
computer. Since the primary indication used by the operator during
an accident is the control room indicator, the PAM specification
deals specifically with this portion of the instrument channel.

AFW flow is used three ways:
»  to verify delivery of AFW flow to the SGs,

+ to determine whether to terminate Sl if still in progress, in
conjunction with SG water level (narrow range), and

«  toregulate AFW flow so that the SG tubes remain covered.

At some units, AFW flow is a Type A variable because operator
action is required to throttle flow during an SLB accident to prevent
the AFW pumps from operating in runout conditions. AFW flow is
also used by the operator to verify that the AFW System is delivering
the correct flow to each SG. However, the primary indication used
by the operator to ensure an adequate inventory is SG level.

APPLICABILITY The PAM instrumentation L.CO is applicable in MODES 1, 2, and 3.
These variables are related to the diagnosis and pre-pianned actions
required to mitigate DBAs. The applicable DBAs are assumed to occur in
MODES 1, 2, and 3. In MODES 4, 5, and 6, unit conditions are such that
the likelihood of an event that would require PAM instrumentation is low;
therefore, the PAM instrumentation is not required to be OPERABLE in
these MODES.

ACTIONS Note 1 has been added in ‘ CTlONS to exclude the MODE ch

A0 respond to an
/the low probability

eventua!ly reqmr mt shutdown This exceptlon is acceptle due to the E

of an eyent requiring these instruments.
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PAM instrumentation
B 3.3.3

BASES
ACTIONS (continued)

@’ Note Z/fras been added in the ACTIONS to clarify the application of

Completion Time rules. The Conditions of this Specification may be
entered independently for each Function listed on Table 3.3.3-1. The
Completion Time(s) of the inoperable channel(s) of a Function will be
tracked separately for each Function starting from the time the Condition
was entered for that Function.

Al

Condition A applies when one or more Functions have one required
channel that is inoperable. Required Action A.1 requires restoring the
inoperable channel to OPERABLE status within 30 days. The 30 day
Completion Time is based on operating experience and takes into
account the remaining OPERABLE channel (or in the case of a Function
that has only one required channel, other non-Regulatory Guide 1.97
instrument channels to monitor the Function), the passive nature of the
instrument (no critical automatic action is assumed to occur from these
instruments), and the low probability of an event requiring PAM
instrumentation during this interval.

B1

Condition B applies when the Required Action and associated
Completion Time for Condition A are not met. This Required Action
specifies initiation of actions in Specification 5.6.7, which requires a
written report to be submitted to the NRC immediately. This report
discusses the results of the root cause evaluation of the inoperability and
identifies proposed restorative actions. This action is appropriate in lieu
of a shutdown requirement since alternative actions are identified before
loss of functional capability, and given the likelihood of unit conditions
that would require information provided by this instrumentation.

(O]

Condition C applies when one or more Functions have two inoperable
required channels (i.e., two channels inoperable in the same Function).
Required Action C.1 requires restoring one channel in the Function(s) to
OPERABLE status within 7 days. The Completion Time of 7 days is
based on the relatively low probability of an event requiring PAM
instrument operation and the availability of alternate means to obtain the
required information. Continuous operation with two required channels
inoperable in a Function is not acceptable because the alternate
indications may not fully meet all performance qualification requirements

WOG STS B3.33-12 Rev. 2, 04/30/01
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Remote Shutdown System
B3.3.4

BASES

ACTIONS Note 1 is included WhICh exc ludes the MODE change restriction of

require a unit ghtitdown. This exception is acceptable du€ to the low
probablhty of‘an event requiring the Remote Shutdowp’System and
becausg-the equipment can generally be repaired gdring operation
without significant risk of spurious trip. ’

A Remote Shutdown System division is inoperable when each function is
not accomplished by at least one designated Remote Shutdown System
channel that satisfies the OPERABILITY criteria for the channel’s
Function. These criteria are outlined in the LCO section of the Bases.

Noteé’{:as been added to the ACTIONS to clarify the application of
Completion Time rules. Separate Condition entry is aliowed for each
Function. The Completion Time(s) of the inoperable channel(s)/train(s)
of a Function will be tracked separately for each Function starting from
the time the Condition was entered for that Function.

A1

Condition A addresses the situation where one or more required
Functions of the Remote Shutdown System are inoperable. This includes
the control and transfer switches for any required Function.

The Required Action is to restore the required Function to OPERABLE
status within 30 days. The Completion Time is based on operating
experience and the low probability of an event that would require
evacuation of the control room.

B.1and B.2

If the Required Action and associated Completion Time of Condition A is
not met, the unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the unit must be brought to at least

MODE 3 within 6 hours and to MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

WOG STS B334-3 Rev. 2, 04/30/01



TSTF-359, Rev. 9

Pressurizer PORVs
B 3.4.11

BASES

APPLICABILITY In MODES 1, 2, and 3, the PORYV and its block valve are required to be
OPERABLE to limit the potential for a small break LOCA through the flow
path. The most likely cause for a PORV small break LOCA is a result of
a pressure increase transient that causes the PORV to open.

Imbalances in the energy output of the core and heat removal by the
secondary system can cause the RCS pressure to increase to the PORV
opening setpoint. The most rapid increases will occur at the higher
operating power and pressure conditions of MODES 1 and 2. The
PORVs are also required to be OPERABLE in MODES 1, 2, and 3 for
manual actuation to mitigate a steam generator tube rupture event.

Pressure increases are less prominent in MODE 3 because the core
input energy is reduced, but the RCS pressure is high. Therefore, the
LCO is applicable in MODES 1, 2, and 3. The LCO is not applicable in
MODES 4, 5, and 6 with the reactor vessel head in place when both
pressure and core energy are decreased and the pressure surges
become much less significant. LCO 3.4.12 addresses the PORV
requirements in these MODES.

ACTIONS Note 1 has been added to clarify that all pressurizer PORVs and block
valves are treated as separate entities, each with separate Completlon

- REVIEWER'’S NOTE -
The bracketed options in Conditions B, C, E, and F are to accommodate
plants with three PORVs and associated biock valves.

A1

PORVs may be inoperable and capable of being manually cycied (e.g.,
excessive seat leakage). In this condition, either the PORVs must be
restored or the flow path isolated within 1 hour. The associated block
valve is required to be closed, but power must be maintained to the
associated block valve, since removal of power would render the block
valve inoperable. This permits operation of the plant untii the next
refueling outage (MODE 6) so that maintenance can be performed on the
PORVs to eliminate the problem condition.
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LTOP System
B3.4.12

BASES
LCO (continued)

[b. Two OPERABLE RHR suction relief valves,

An RHR suction relief valve is OPERABLE for LTOP when its RHR
suction isolation valve and its RHR suction valve are open, its
setpoint is at or between [436.5] psig and [463.5] psig, and testing
has proven its ability to open at this setpoint.

c. One OPERABLE PORYV and one OPERABLE RHR suction relief
valve, or ]

d. A depressurized RCS and an RCS vent.

An RCS vent is OPERABLE when open with an area of = [2.07] square
inches.

Each of these methods of overpressure prevention is capable of
mitigating the limiting LTOP transient.

APPLICABILITY This LCO is applicable in MODE 4 when any RCS cold leg temperature is
< [[ 1°F] [LTOP arming temperature specified in the PTLR], in MODE 5,
and in MODE 6 when the reactor vessel head is on. The pressurizer
safety valves provide overpressure protection that meets the Reference 1
P/T limits above [275°F] [LTOP arming temperature specified in the
PTLR]. When the reactor vessel head is off, overpressurization cannot
occur.

LCO 3.4.3 provides the operational P/T limits for all MODES.

LCO 3.4.10, "Pressurizer Safety Valves," requires the OPERABILITY of
the pressurizer safety valves that provide overpressure protection during
MODES 1, 2, and 3, and MODE 4 above [275°F] [LTOP arming
temperature specified in the PTLR].

Low temperature overpressure prevention is most critical during
shutdown when the RCS is water solid, and a mass or heat input
fransient can cause a very rapid increase in RCS pressure when little or
no time allows operator action to mitigate the event.

" A1 and [B.1]

With two or more HPI pumps capable of injecting into the RCS, RCS
overpressurization is possible.

WOG STS B34.12-8 Rev. 2, 04/30/01
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RCS Leakage Detection instrumentation
B 34.15

BASES
LCO (continued)

The LCO is satisfied when monitors of diverse measurement means are
available. Thus, the containment sump monitor, in combination with a
gaseous or particulate radioactivity monitor [and a containment air cooler
condensate flow rate monitor], provides an acceptable minimum.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1, 2, 3,
and 4, RCS leakage detection instrumentation is required to be
OPERABLE.

in MODE 5 or 6, the temperature is to be < 200°F and pressure is
maintained low or at atmospheric pressure. Since the temperatures and
pressures are far lower than those for MODES 1, 2, 3, and 4, the
likelihood of leakage and crack propagation are much smaller.
Therefore, the requirements of this LLCO are not applicable in MODES 5
and 6.

ACTIONS /

Aland A2

With the required containment sump monitor inoperable, no other form of
sampling can provide the equivalent information; however, the
containment atmosphere radioactivity monitor will provide indications of
changes in leakage. Together with the atmosphere monitor, the periodic
surveillance for RCS water inventory balance, SR 3.4.13.1, must be
performed at an increased frequency of 24 hours to provide information
that is adequate to detect leakage. A Note is added allowing that

SR 3.4.13.1 is not required to be performed until 12 hours after
establishing steady state operation (stable temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and [RCP seal
injection and return flows]). The 12 hour allowance provides sufficient
time to collect and process all necessary data after stable plant
conditions are established.

Restoration of the required sump monitor to OPERABLE status within a
Completion Time of 30 days is required to regain the function after the
monitor’s failure. This time is acceptable, considering the Frequency and

WOG STS B34.15-3 Rev. 2, 04/30/01
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RCS Specific Activity
B 3.4.16
BASES
LCO The specific iodine activity is limited to 1.0 uCi/gm DOSE EQUIVALENT

I-131, and the gross specific activity in the reactor coolant is limited to the
number of uCi/gm equal to 100 divided by E (average disintegration
energy of the sum of the average beta and gamma energies of the
coolant nuclides). The limit on DOSE EQUIVALENT I[-131 ensures the

2 hour thyroid dose to an individual at the site boundary during the
Design Basis Accident (DBA) will be a small fraction of the allowed
thyroid dose. The limit on gross specific activity ensures the 2 hour
whole body dose to an individual at the site boundary during the DBA will
be a small fraction of the allowed whole body dose.

The SGTR accident analysis (Ref. 2) shows that the 2 hour site boundary
dose levels are within acceptable limits. Violation of the |.CO may result
in reactor coolant radioactivity levels that could, in the event of an SGTR,
lead to site boundary doses that exceed the 10 CFR 100 dose guideline
limits.

APPLICABILITY in MODES 1 and 2, and in MODE 3 with RCS average temperature
> 500°F, operation within the LCO limits for DOSE EQUIVALENT 1-131
and gross specific activity are necessary {o contain the potential
consequences of an SGTR to within the acceptable site boundary dose
values.

For operation in MODE 3 with RCS average temperature < 500°F, and in
MODES 4 and 5, the release of radioactivity in the event of a SGTR is
unlikely since the saturation pressure of the reactor coolant is below the
lift pressure settings of the main steam safety valves.

ACTIONS Aland A2

With the DOSE EQUIVALENT 1-131 greater than the LCO limit, samples
at intervals of 4 hours must be taken to demonstrate that the limits of
Figure 3.4.16-1 are not exceeded. The Completion Time of 4 hours is
required to obtain and analyze a sample. Sampling is done to continue to
provide a trend.

The DOSE EQUIVALENT I-131 must be restored to within limits within
48 hours. The Completion Time of 48 hours is required, if the limit
violation resulted from normal iodine spiking.

ired Action of Condition A excludesthe MODE change !
restriction of 3.0.4. This exception allows Xﬁo the applicable
>  MODE(S ile relying on the ACTIONS eventhough the ACTIONS may
L eventuafly require plant shutdown. JT his@g@ﬁ@s acceptable due to
.- Y

Note to the Re
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ECCS - Shutdown
B 3.5.3

BASES
LCO (continued)

take its supply from the containment sump and to deliver its flow to the
RCS hot and cold legs.

This LCO is modified by a Note that allows an RHR train to be considered
OPERABLE during alignment and operation for decay heat removal, if
capable of being manually realigned (remote or local) to the ECCS mode
of operation and not otherwise inoperable. This allows operation in the
RHR mode during MODE 4.

APPLICABILITY in MODES 1, 2, and 3, the OPERABILITY requirements for ECCS are
covered by LCO 3.5.2.

in MODE 4 with RCS temperature below 350°F, one OPERABLE ECCS
train is acceptable without single failure consideration, on the basis of the
stable reactivity of the reactor and the limited core cooling requirements.

In MODES 5 and 6, plant conditions are such that the probability of an
event requiring ECCS injection is extremely low. Core cooling
requirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops -
MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops
Not Filled." MODE 6 core cooling requirements are addressed by

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation -
High Water Level," and LCO 3.9.6, "Residual Heat Removai (RHR) and
Coolant Circulation - Low Water Level."

Al

With no ECCS RHR subsystem OPERABLE, the plant is not prepared to
respond to a loss of coolant accident or to continue a cooldown using the
RHR pumps and heat exchangers. The Completion Time of immediately
{o initiate actions that would restore at least one ECCS RHR subsystem
to OPERABLE status ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4, reactor decay heat is
removed from the RCS by an RHR loop. If no RHR loop is OPERABLE
for this function, reactor decay heat must be removed by some alternate
method, such as use of the steam generators. The alternate means of
heat removal must continue until the inoperable RHR loop components
can be restored to operation so that decay heat removal is continuous.

With both RHR pumps and heat exchangers inoperable, it would be
unwise to require the plant to go to MODE 5, where the only available
heat removal system is the RHR. Therefore, the appropriate action is to

WOG STS B3.53-2 Rev. 2, 04/30/01
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Hydrogen Recombiners (Atmospheric, Subatmospheric, lce Condenser, and Dual)
B3.6.8

BASES

APPLICABILITY in MODES 1 and 2, two hydrogen recombiners are required to control the
hydrogen concentration within containment below its flammability limit of
4.1 v/o following a LOCA, assuming a worst case single failure.

in MODES 3 and 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for
the DBA LOCA. Aiso, because of the limited time in these MODES, the
probability of an accident requiring the hydrogen recombiners is low.
Therefore, the hydrogen recombiners are not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA are low,
due to the pressure and temperature limitations in these MODES.
Therefore, hydrogen recombiners are not required in these MODES.

ACTIONS Al

With one containment hydrogen recombiner inoperable, the inoperable
recombiner must be restored to OPERABLE status within 30 days. In
this condition, the remaining OPERABLE hydrogen recombiner is
adequate to perform the hydrogen control function. However, the overall
reliability is reduced because a single failure in the OPERABLE
recombiner could result in reduced hydrogen control capability. The

30 day Completion Time is based on the availability of the other hydrogen
recombiner, the small probability of a LOCA or SLB occurring (that would
generate an amount of hydrogen that exceeds the flammability limit), and
the amount of time available after a LOCA or SLB (should one occur) for
operator action to prevent hydrogen accumulation from exceeding the
flammability limit.

provisions of LCO 3.0.4 are- ot applicable. As a result, a MODE chdange \
is allowed when one reedmbiner is inoperable. This allowance d E

that ,,,." flammablhty limit), and the amount of fif ne available after
A-6r SLB (should one occur) for operator actjeft to prevent

hy o accumulation from exceedmg the flam bthty limit.

Required Action A.1 has beendiﬁed by a Note that states the ;
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HMS (Atmospheric, ice Condenser, and Dual)
B 3.6.9

BASES

APPLICABILITY in MODES 1 and 2, the two HMS trains ensure the capability to prevent
localized hydrogen concentrations above the flammability limit of
4.1 volume percent in containment assuming a worst case single active
failure.

In MODE 3 or 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for
the DBA LOCA. Also, because of the limited time in these MODES, the
probability of an accident requiring the HMS is low. Therefore, the HMS
is not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA or
steam line break (SLB) are reduced due to the pressure and temperature
limitations in these MODES. Therefore, the HMS is not required in these
MODES.

ACTIONS A1l

With one HMS train inoperable, the inoperable train must be restored to
OPERABLE status within 30 days. In this Condition, the remaining
OPERABLE HMS train is adequate to perform the hydrogen mixing
function. However, the overall reliability is reduced because a single
failure in the OPERABLE train could result in reduced hydrogen mixing
capability. The 30 day Completion Time is based on the availability of the
other HMS train, the small probability of a LOCA or SLB occurring (that
would generate an amount of hydrogen that exceeds the flammability
limit), the amount of time available after a LOCA or SL.B (should one
occur) for operator action to prevent hydrogen accumulation from
exceeding the flammability limit, and the availability of the hydrogen
recombiners, Containment Spray System, Hydrogen Purge System, and
hydrogen monitors.

Required Action A.1 has been mddified by a Note that states the "

provisions of LCO 3.0.4 — applicable. As a result, a MOBE change
is allowed when one HI 48 train is inoperable. This allowaneg is based on
the availability of th ther HMS train, the small probabl ofa LOCAor f
SLB occurrmg t would generate an amount of hydrogen that exceeds 5
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ADVs
B37.4

BASES

ACTIONS Al

With one required ADV line inoperable, action must be taken to restore
OPERABLE status within 7 days. The 7 day Completion Time allows for
the redundant capability afforded by the remaining OPERABLE ADV
lines, a nonsafety grade backup in the Steam Bypass System, and
MSSVs. /Required Action A.1 is mey a Note indw@
LCO 3.0.4 does not apply.

B

With two or more ADV lines inoperable, action must be taken to restore
all but one ADV line to OPERABLE status. Since the block valve can be
closed to isolate an ADV, some repairs may be possible with the unit at
power. The 24 hour Completion Time is reasonable to repair inoperable
ADV lines, based on the availability of the Steam Bypass System and
MSSVs, and the low probability of an event occurring during this period
that would require the ADV lines.

C.1andC.2

If the ADV lines cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the unit must be placed
in at least MODE 3 within 6 hours, and in MODE 4, without reliance upon
steam generator for heat removal, within [24] hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

SURVEILLANCE SR 3.7.4.1

REQUIREMENTS
To perform a controlied cooldown of the RCS, the ADVs must be able to
be opened either remotely or locally and throttled through their full range.
This SR ensures that the ADVs are tested through a full control cycle at
least once per fuel cycle. Performance of inservice testing or use of an
ADV during a unit cooldown may satisfy this requirement. Operating
experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. The
Frequency is acceptable from a reliability standpoint.

WOG STS B374-3 Rev. 2, 04/30/01
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AFW System
B3.75

BASES

APPLICABILITY In MODES 1, 2, and 3, the AFW System is required to be OPERABLE in
the event that it is called upon to function when the MFW is lost. In
addition, the AFW System is required to supply enough makeup water to
replace the steam generator secondary inventory, lost as the unit cools to
MODE 4 conditions.

In MODE 4 the AFW System may be used for heat removal via the steam
generators.

in MODE 5 or 6, the steam generators are not normally used for heat
removal, and the AFW System is not required.

[A1
If one of the two steam supplies to the turbine driven AFW train is
inoperable, or if a turbine driven pump is inoperable while in MODE 3
immediately following refueling, action must be taken to restore the
inoperable equipment to an OPERABLE status within 7 days. The 7 day
Completion Time is reasonable, based on the following reasons:

a. Forthe inoperability of a steam supply to the turbine driven AFW
pump, the 7 day Compiletion Time is reasonable since there is a
redundant steam supply line for the turbine driven pump.

b.  For the inoperability of a turbine driven AFW pump while in MODE 3
immediately subsequent to a refueling, the 7 day Completion Time is
reasonable due to the minimal decay heat levels in this situation.

¢.  For both the inoperability of a steam supply line to the turbine driven
pump and an inoperable turbine driven AFW pump while in MODE 3
immediately following a refueling outage, the 7 day Completion Time
is reasonable due to the availability of redundant OPERABLE motor
driven AFW pumps, and due to the low probability of an event
requiring the use of the turbine driven AFW pump.

The second Completion Time for Required Action A.1 establishes a limit
on the maximum time allowed for any combination of Conditions to be
inoperable during any continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time allowed in this

specified Condition after discovery of failure to meet the LCO. This limit
is considered reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 7 days and 10 days

WOG STS B375-4 Rev. 2, 04/30/01
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AC Sources - Operating
B 3.8.1

BASES
LCO (continued)

The AC sources in one train must be separate and independent (io the
extent possibie) of the AC sources in the other train. For the DGs,
separation and independence are complete.

For the offsite AC sources, separation and independence are to the
extent practical. A circuit may be connected to more than one ESF bus,
with fast transfer capability to the other circuit OPERABLE, and not
violate separation criteria. A circuit that is not connected to an ESF bus
is required to have OPERABLE fast transfer interlock mechanisms to at
least two ESF buses to support OPERABILITY of that circuit.

APPLICABILITY The AC sources [and sequencers] are required to be OPERABLE in
MODES 1, 2, 3, and 4 to ensure that;

a. Acceptable fuel design limits and reactor coolant pressure boundary
limits are not exceeded as a result of AOOs or abnormal transients
and

b. Adequate core cooling is provided and containment OPERABILITY
and other vital functions are maintained in the event of a postulated
DBA.

The AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2, "AC Sources - Shutdown."

ACTIONS A1l

To ensure a highly reliable power source remains with one offsite circuit
inoperable, it is necessary to verify the OPERABILITY of the remaining
required offsite circuit on a more frequent basis. Since the Required
Action only specifies "perform,” a failure of SR 3.8.1.1 acceptance criteria
does not result in a Required Action not met. However, if a second
required circuit fails SR 3.8.1.1, the second offsite circuit is inoperable,
and Condition C, for two offsite circuits inoperable, is entered.

- REVIEWER’S NOTE -
The turbine driven auxiliary feedwater pump is only required to be
considered a redundant required feature, and, therefore, required to be
determined OPERABLE by this Required Action, if the design is such that
the remaining OPERABLE motor or turbine driven auxiliary feedwater
pump(s) is not by itself capable (without any reliance on the motor driven

WOG STS B381-4 Rev. 2, 04/30/01
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LCO Applicability

3.0
3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY
LCO 3.01 LCOs shall be met during the MODES or other specified conditions in the
Applicability, except as provided in LCO 3.0.2 and LCO 3.0.7.
LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required Actions of the
associated Conditions shall be met, except as provided in LCO 3.0.5 and

LCO 3.0.6.

If the LCO is met or is no longer applicable prior to expiration of the
specified Completion Time(s), completion of the Required Action(s) is not
required, uniess otherwise stated.

LCO 3.0.3 When an LCO is not met and the associated ACTIONS are not met, an
associated ACTION is not provided, or if directed by the associated
ACTIONS, the unit shall be placed in a MODE or other specified
condition in which the LCO is not applicable. Action shall be initiated
within 1 hour to place the unit, as applicable, in:
a. MODE 3 within 7 hours,
b. [MODE 4 within 13] hours, and
¢. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the individual Specifications.

Where corrective measures are completed that permit operation in
accordance with the LCO or ACTIONS, completion of the actions
required by LCO 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.

LCO 3.0.4 When an LCO is not met entry into a MODE or other specified condition
Ty in the Applicability shéll not be made except when the associated
ACTIONS to be gritered permit continued operation in the MODE or
specified condition in the Applicability for an unlimited period of timgs”
This Spegification shall not prevent changes in MODES or other.specified
conditiefis in the Applicability that are required fo comply W|t ACTIONS
or thét are part of a shutdown of the unit. -

xceptions to this Specification are stated in the jad idual Specifications.

LCO 3.0.4 is only applicable for entry into a\ ODE or other specified
condition in the Applicability in MODESAT, 2, 3, and 4. .

CEOG STS 3.0-1 Rev. 2, 04/30/01
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LCO Applicability
3.0

3.0 LCO Applicability
LCO 3.0.4 (continued)

F\ - REVIEWER'S NOTE -

LCO 3.0.4 has been reviséd so that changes in MODES or other
specified conditions ja'the Applicability that are part of a shutdown of the
unit shali not be prévented. In addition, LCO 3.0.4 has been revised so
that it is only applicable for entry into a MODE or other specified condutson
in the Applicability in MODES 1, 2, 3, and 4. The MODE change
restrictiens in LCO 3.0.4 were previously applicable in all MODES. _~

Actions should be included in individual LCOs to justify H | change; such
an evaluation should be summarized in a matrix of all existing LCOs to
facilitate NRC staff review of a conversion to the 8TS.

LCO 3.05 Equipment removed from service or declared inoperable to comply with
ACTIONS may be returned to service under administrative control solely
to perform testing required to demonstrate its OPERABILITY or the
OPERABILITY of other equipment. This is an exception to LCO 3.0.2 for
the system returned to service under administrative control to perform the
testing required to demonstrate OPERABILITY.

LCO 3.0.6 When a supported system LCO is not met solely due to a support system
LCO not being met, the Conditions and Required Actions associated with
this supported system are not required to be entered. Only the support
system LCO ACTIONS are required to be entered. This is an exception
to LCO 3.0.2 for the supported system. In this event, an evaluation shall
be performed in accordance with Specification 5.5.15, "Safety Function
Determination Program (SFDP)." If a loss of safety function is
determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists
are required to be entered.

When a support system’s Required Action directs a supported system to
be declared inoperable or directs entry into Conditions and Required
Actions for a supported system, the applicable Conditions and Required
Actions shall be entered in accordance with LCO 3.0.2.

LCO 3.07 Special test exception (STE) LCOs [in each applicable LCO section] allow
specified Technical Specifications (TS) requirements to be changed to
permit performance of special tests and operations. Unless otherwise
specified, all other TS requirements remain unchanged. Compliance with

CEOG STS 3.0-2 Rev. 2, 04/30/01
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SR Applicability
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SR 3.0.1 SRs shall be met during the MODES or other specified conditions in the
Applicability for individual LCOs, uniess otherwise stated in the SR.
Failure to meet a Surveillance, whether such failure is experienced during
the performance of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCO. Failure to perform a
Surveillance within the specified Frequency shall be failure to meet the
LCO except as provided in SR 3.0.3. Surveillances do not have to be
performed on inoperable equipment or variables outside specified limits.

SR 3.0.2 The specified Frequency for each SR is met if the Surveillance is
performed within 1.25 times the interval specified in the Frequency, as
measured from the previous performance or as measured from the time a
specified condition of the Frequency is met.

For Frequencies specified as "once,"” the above interval extension does
not apply.

If a Completion Time requires periodic performance on a "once per . . ."
basis, the above Frequency extension applies to each performance after
the initial performance.

Exceptions to this Specification are stated in the individual Specifications.

SR 3.03 If it is discovered that a Surveillance was not performed within its specified
Frequency, then compliance with the requirement to declare the LCO not
met may be delayed, from the time of discovery, up to 24 hours or up to
the limit of the specified Frequency, whichever is greater. This delay
period is permitted to allow performance of the Surveillance. A risk
evaluation shall be performed for any Surveillance delayed greater than 24
hours and the risk impact shall be managed.

If the Surveillance is not performed within the delay period, the LCO must
immediately be declared not met, and the applicable Condition(s) must be
entered.

When the Surveillance is petformed within the delay period and the
Surveillance is not met, the LCO must immediately be declared not met,
and the applicable Condition{s) must be entered.

LCO shall notb€ made unless the LCO's Surveillances have been met

Ehtry into a MOD a specified condition in the Applicahility of an '
prevent entry into \

within theif'specified Frequency. This provision shall

CEOG STS 30-4 Rev. 2.1, 10/01/01
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SR Applicability
3.0

3.0 SR Applicability
SR 3.0.4 (continued)

MODES or other specified condltle’fns in the Applicability that are required
to comply with ACTIONS or;hat are part of a shutdown of the unit.

”}é”
SR 3.04 is only appycgble for entry into a MODE or other specified
condition in the 5lcablllw in MODES 1, 2, 3, and 4.

- REVIEWER'S NOTE -
SR-3.0.4 has been revised so that changes in MODES or other specified

onditions in the Applicability that are part of a shutdown of the unit shall
not be prevented. In addition, SR 3.0.4 has been revised so that it is only ﬁ
applicable for entry into a MODE or other specified condition in the o
Applicability in MODES 1, 2, 3, and 4. The MODE change restrictic
SR 3.0.4 were previously applicable in all MODES. Before this ve sion of

!
§ individual LCOS to justify this change such an eya

“a of a conversion to the STS.

CEOG STS 30-5 Rev. 2.1, 10/01/01
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RPS Instrumentation - Operating (Analog)
3.31

3.3 INSTRUMENTATION

3.31 Reactor Protective System (RPS) Instrumentation - Operating (Analog)

LCO 3.3.1 Four RPS trip units and associated instrument and bypass removal

channels for each Function in Table 3.3.1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1-1.

ACTIONS
- NOTE -
Separate Condition entry is allowed for each RPS Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Place affected trip unit in 1 hour
with one RPS trip unit or bypass or trip.
associated instrument
channel inoperable AND
except for Condition C
(excore channel not A.2.1  Restore channel to [48] hours
calibrated with incore OPERABLE status.
detectors).
OR
A.2.2 [ Place affected tripunit in 48 hours ]
trip.
One or more Functions
with two RPS trip units
or associated instrument
channels inoperable
except for Condition C
(excore channel not B.1 Place one trip unit in 1 hour
calibrated with incore bypass and place the
detectors). other trip unit in trip.
AND
B.2 Restore one trip unit to [48] hours
OPERABLE status.
CEOG STS 33.1-1 Rev. 2, 04/30/01
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RPS Instrumentation - Operating (Analbg)
, 3.3.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more Functions CA1 Perform SR 3.3.1.3. 24 hours
with one or more power
range excore channels OR
not calibrated with the

incore detectors. C.2 Restrict THERMAL 24 hours
POWER to < 90% RTP.

D. One or more Functions D.1 Disable bypass channel. 1 hour
with one automatic
bypass removal channel | OR
inoperabile.

D.2.1  Place affected trip units in | 1 hour

bypass or trip.

AND

D.2.2.1 Restore bypass removal [48] hours
channel and affected trip
units to OPERABLE
status.

OR

| D.2.2.2 [ Place affected trip units in | 48 hours ]
trip.

E. One or more Functions
with two automatic

bypass removal LCO 3.0
channels inoperable. appli
E.1 Disable bypass 1 hour
channels.
OR

CEOG STS 3.31-2 Rev. 2, 04/30/01
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TSTF-359. Rev. 9

RPS Instrumentation - Shutdown (Analog)

3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. Two Power Rate of

Change - High trip units
or associated instrument

channel inoperable.

B.1 Place one trip unit in 1 hour
bypass and place the
other trip unit in trip.
AND
B.2 [ Restore one trip unitto 48 hours ]
OPERABLE status.
C. One automatic bypass CA1 Disable bypass channel. 1 hour
removal channel
inoperable. OR
C.2.1  Place affected trip unit in 1 hour
bypass or trip.
AND
C.2.21 Restore bypass [48] hours
removal channel and
affected trip unit to
OPERABLE status.
OR
C.2.2.2 [ Place affected tripunits in 48 hours ]
frip.
D. Two automatic bypass
removal channels
inoperable.
D.1 Disable bypass channeis. 1 hour
OR
CEOG STS 3.32-2 Rev. 2, 04/30/01
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ESFAS Instrumentation (Analog)

3.3.4

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. One or more Functions

with two ESFAS trip
units or associated
instrument channels

(except CSAS)
inoperable. CA Place one trip unit in 1 hour
bypass and place the
other trip unit in trip.
AND
C.2 Restore one trip unit to {48] hours
OPERABLE status.
. One or more Functions D.1 Disable bypass channel. 1 hour
with one automatic
bypass removal channel | OR
inoperable.
D.2.1  Place affected trip units in | 1 hour
bypass or trip.
AND
D.2.2.1 Restore bypass removal [48] hours
channel and affected trip
units to OPERABLE
status.
OR
D.2.2.2 [ Place affected trip units in | 48 hours ]
trip.
One or more Functions &
with two automatic
bypass removal { LCO_ 3.0
channels inoperable. \ applic
E.1 Disable bypass channels. 1 hour
OR
CEOG STS 3.34-2 Rev. 2, 04/30/01
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DG - LOVS (Analog)

3.3.6
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B.2.1
Place one channel in 1 hour
bypass and the other
channel in trip.
AND
B.2.2 Restore one channel to {48] hours
OPERABLE status.
C. One or more Functions C.1 Restore all but two 1 hour
with more than two channels to OPERABLE
channels inoperable. status.
D. Required Action and D.1 Enter applicable Iimmediately
associated Completion Conditions and Required
Time not met. Actions for the associated
DG made inoperable by
DG - LOVS
instrumentation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.6.1 [ Perform CHANNEL CHECK. 12 hours ]
SR 3.3.6.2 Perform CHANNEL FUNCTIONAL TEST. [92] days

CEOG STS 3.36-2 Rev. 2, 04/30/01
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CVCS Isolation Signal (Analog)

3.39
3.3 INSTRUMENTATION
3.3.9 Chemical and Volume Control System (CVCS) Isolation Signal (Analog)
LCO 3.39 Four channels of West Penetration Room/Letdown Heat Exchanger
Room pressure sensing and two Actuation Logic channels shall be
OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One Actuation Logic Al Restore the channel to 48 hours
channel inoperable. OPERABLE status.
B. One CVCS isolation | BA Place the channel in 1 hour
instrument channel bypass or trip.
inoperable. V
AND
B.2.1 Restore the channel to 48 hours
OPERABLE status.
OR

B.2.2 Place the channel in trip. 48 hours

C. Two CVCS isolation
instrument channels
inoperable.

C.1 Place one channel in 1 hour
bypass and place the
other channel in trip.

C.2 Restore one channel to 48 hours
OPERABLE status.

CEOG STS 339-1 Rev. 2, 04/30/01
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3.3.11

LCO 3.3.11

APPLICABILITY:

INSTRUMENTATION

OPERABLE.

ACTIONS

TSTF-359, Rev. 9

PAM Instrumentation (Analog)

Post Accident Monitoring (PAM) Instrumentation (Analog)

MODES 1, 2, and 3.

3.3.11

The PAM instrumentation for each Function in Table 3.3.11-1 shall be

1. 03.04 ismable. ,

\2.

v
- NOTES/-

Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Restore required channel 30 days
with one required to OPERABLE status.
channel inoperable.
Required Action and B.A1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.
CA1 Restore one channel to 7 days

- NOTE - OPERABLE status.
Not applicable to
hydrogen monitor
channels.
One or more Functions
with two required
channels inoperabie.

. Two hydrogen monitor D.1 Restore one hydrogen 72 hours

channels inoperable.

monitor channel to
OPERABLE status.

CEOG STS

3.3.11-1
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Remote Shutdown System (Analog)

3.3.12
3.3 INSTRUMENTATION
3.3.12 Remote Shutdown System (Analog)
LCO 3.3.12 The Remote Shutdown System Functions shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
- NOTEE - )
;/co 3.0.4 js-nof applicable. )
._/ Separate Condition entry is allowed for each Function.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A1 Restore required 30 days
Functions inoperable. Functions to OPERABLE
status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. [12] hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE _ FREQUENCY
SR 3.3.12.1‘ [ Perform CHANNEL CHECK for each required 31 days ]

instrumentation channel that is normally energized.

SR 3.3.12.2 Verify each required control circuit and transfer [18] months
switch is capable of performing the intended function.

CEOG STS 3.3.12-1 Rev. 2, 04/30/01
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RPS Instrumentation - Operating (Digital)

3.3.1
3.3 INSTRUMENTATION
3.3.1 Reactor Protective System (RPS) Instrumentation - Operating (Digital)
LCO 3.31 Four RPS trip and bypass removal channels for each Function in
Table 3.3.1-1 shall be OPERABLE.
APPLICABILITY: According to Table 3.3.1-1.
ACTIONS
- NOTE -
Separate Condition entry is allowed for each RPS Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A Place channel in bypass or | 1 hour
with one automatic RPS trip.
trip channel inoperable.
AND
A2 Restore channel to Prior to entering

OPERABLE status.

MODE 2 foliowing
next MODE 5 entry

B. One or more Functions B.1 -

with two automatic RPS - NOTE -
trip channels inoperable. LCO 3.0,471s not
applicable.

Piace one channel in 1 hour
bypass and the other in
trip.

C. One or more Functions CA1 Disable bypass channel. 1 hour

with one automatic
bypass removal channel | OR
inoperable.

CEOG STS 3.3.1-1

Rev. 2, 04/30/01



ACTIONS (continued)
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RPS Instrumentation - Operating (Digital)

3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

c.2.1 Place affected automatic
trip channel in bypass or
trip.

AND
C.2.2 Restore bypass removal

channel and associated
automatic trip channel to
OPERABLE status.

1 hour

Prior to entering
MODE 2 following
next MODE 5 entry

D. One or more Functions

with two automatic
bypass removal
channels inoperable.

D.1 Disable bypass channels. 1 hour
OR
D.2 Place one affected 1 hour
automatic trip channel in
bypass and place the
other in trip.
One or more core EA Perform CHANNEL 12 hours
protection calculator FUNCTIONAL TEST on
(CPC) channels with a affected CPC.
cabinet high temperature
alarm.
One or more CPC F.1 Perform CHANNEL 24 hours
channels with three or FUNCTIONAL TEST on
more autorestarts during affected CPC.
a 12 hour period.
. Required Action and G.1 Be in MODE 3. 6 hours
associated Completion
Time not met.
CEOG STS 331-2 Rev. 2, 04/30/01



3.3 INSTRUMENTATION

3.3.2

LCO 3.3.2

TSTF-359, Rev. 9

RPS Instrumentation - Shutdown (Digital)

3.3.2

Reactor Protective System (RPS) Instrumentation - Shutdown (Digital)

Four RPS Logarithmic Power Level - High trip channels and associated

instrument and bypass removal channels shall be OPERABLE.

APPLICABILITY:

MODES 3, 4, and 5, with any reactor trip circuit breakers (RTCBs) closed

and any control element assembly capable of being withdrawn.

- NOTE -

Bypass may be enabled when logarithmic power is > [1E-4]% and shall
be capable of automatic removal whenever logarithmic power is

> [1E-4]%. Bypass shall be removed prior to reducing logarithmic power
to a value < [1E-4]%. Trip may be manually bypassed during physics
testing pursuant to LCO 3.4.17, "RCS Loops - Test Exceptions.”

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One RPS logarithmic Al Place channel in bypass or | 1 hour
power level trip channel trip.
inoperable.
AND
A2 Restore channel to Prior to entering
OPERABLE status. MODE 2 following
next MODE 5 entry
B. Two RPS logarithmic B.1
power level trip channels
inoperable. LCO 3.0.4 ig
applicable?
5, i
Place one channel in 1 hour

bypass and place the
other in trip.

CEOG STS
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RPS Instrumentation - Shutdown (Digital)

ACTIONS (continued)

3.3.2

CONDITION REQUIRED ACTION COMPLETION TIME
C. One automatic bypass CA1 Disable bypass channel. 1 hour
removal channel
inoperable. OR
C.21 Place affected automatic 1 hour

trip channel in bypass or
trip.

ND

C.2.2 Restore bypass removal
channel and associated
automatic trip channel to
OPERABLE status.

Prior to entering
MODE 2 following
next MODE 5 entry

D. Two automatic bypass
removal channels

inoperable.
-~/
D.1 Disable bypass channels. 1 hour
OR
D.2 Place one affected 1 hour
automatic trip channel in
bypass and place the
other in trip.
E. Required Action and E.1 Open all RTCBs. 1 hour
associated Completion ‘
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.2.1 Perform a CHANNEL CHECK of each logarithmic 12 hours
power channel.

CEOG STS 3.32-2
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ESFAS Instrumentation (Digital)

3.3 INSTRUMENTATION

3.35

3.35 Engineered Safety Features Actuation System (ESFAS) Instrumentation (Digital)

LCO 3.35 Four ESFAS trip and bypass removal channels for each Function in

Table 3.3.5-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.5-1.

ACTIONS

- NOTE -
Separate Condition entry is allowed for each ESFAS Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Place channel in bypass or | 1 hour
with one automatic trip.
ESFAS trip channel
inoperable. AND
A2 Restore channel to Prior to entering

OPERABLE status.

MODE 2 following
next MODE 5 entry

B. One or more Functions B.1

with two automatic
ESFAS trip channels {
inoperable. _
Place one channel in 1 hour
bypass and the other in
trip.
C. One or more Functions C.1 Disable bypass channel. 1 hour

with one automatic
bypass removal channel | OR
inoperable.

CEOG STS 3.35-1

Rev. 2, 04/30/01



ACTIONS (continued)
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ESFAS Instrumentation (Digital)

335

CONDITION

REQUIRED ACTION

COMPLETION TIME

C.2.1 Place affected automatic
trip channel in bypass or
trip.

AND
C.2.2 Restore bypass removal

channel and associated
automatic trip channel to
OPERABLE status.

Prior to entering
MODE 2 following
next MODE 5 entry

D. One or more Functions
with two automatic
bypass removal
channels inoperable.

D.1 Disable bypass channels.
OR
D.2 Place one affected
automatic trip channel in
bypass and place the
other in trip.
E. Required Action and EA1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
E.2 Be in MODE 4. [12] hours
CEOG STS 3.35-2 Rev. 2, 04/30/01
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DG - LOVS (Digital)

3.3.7
ACTIONS (continued)
CONDITION ‘ REQUIRED ACTION COMPLETION TIME
B.2
LCO 3.04 i
applicabje’
Place one channel in 1 hour
bypass and the other
channel in trip.
C. One or more Functions C.1 Restore all but two 1 hour
with more than two channels to OPERABLE
channels inoperable. status.
D. Required Action and D.A1 Enter applicable Immediately
associated Completion Conditions and Required
Time not met. Actions for the associated
DG made inoperable by
DG - LOVS
instrumentation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.7.1 [ Perform CHANNEL CHECK. 12 hours ]
SR 3.3.7.2 Perform CHANNEL FUNCTIONAL TEST. [92] days

CEOG STS 3.3.7-2 Rev. 2, 04/30/01



3.3.11

LCO 3.3.11

APPLICABILITY:

INSTRUMENTATION

OPERABLE.

TSTF-359, Rev. 9

PAM Instrumentation (Digital)

Post Accident Monitoring (PAM) Instrumentation (Digital)

MODES 1, 2, and 3.

3.3.11

The PAM instrumentation for each Function in Table 3.3.11-1 shall be

During movement of [recently] irradiated fuel assemblies.

ACTIONS

. /160 3.0.4 porgpplicable.

Separate Condition entry is allowed for each Function.

r
- NOTg{ .

channels inoperable.

monitor channel to
OPERABLE status.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Restore required channel 30 days
with one required to OPERABLE status.
channel inoperable.
Required Action and B.A1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.
----- C.1 Restore one channel to 7 days
- NOTE - OPERABLE status.
Not applicable to
hydrogen monitor
channels.
One or more Functions
with two required
channels inoperable.
. Two hydrogen monitor D.1 Restore one hydrogen 72 hours

CEOG STS
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Remote Shutdown System (Digital)

3.3.12
3.3 INSTRUMENTATION
3.3.12 Remote Shutdown System (Digital)
LCO 3.3.12 The Remote Shutdown System Functions shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
T S V. e,
N — N
\ Charge ™ - NOTES- )
X\‘ H i e . . fs
\. /\’/ \ ;//_5 LCO 3.0,4-€ not applicable /
P 7 :
;, 2. / Separate Condition entry is allowed for each Function. /
} s A I R s oo
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A1 Restore required 30 days
Functions inoperable. Functions to OPERABLE
status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. [12] hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.12.1’ [ Perform CHANNEL CHECK for each required 31 days ]

instrumentation channel that is normally energized.

SR 3.3.12.2 Verify each required control circuit and transfer [18] months
‘ switch is capable of performing the intended function.

CEOG STS 3.3.12-1 Rev. 2, 04/30/01
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Pressurizer PORVs
3.4.11
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.11  Pressurizer Power Operated Relief Valves (PORVSs)
LCO 3.4.11 Each PORYV and associated block valve shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

- NOTES-
eparate Condition entry is allowed for each PORV and each block valve.

LCO 3.0.4 is ndt applicable.)

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more PORVs Al Close and maintain power | 1 hour
inoperable and capable to associated block valve.
of being manually
cycled.
B. One PORYV inoperable B.1 Close associated block 1 hour
and not capable of being valve.
manually cycled.
AND
B.2 Remove power from 1 hour
associated block valve.
AND
B.3 Restore PORV to 72 hours
OPERABLE status.
C. One block valve CA1 Place associated PORV in | 1 hour
inoperable. manual control.
AND

|

CEOG STS 34.11-1 Rev. 2, 04/30/01
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LTOP System
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Low Temperature Overpressure Protection (LTOP) System

LCO 3.4.12 An LTOP System shall be OPERABLE with a maximum of one high
pressure safety injection (HPS!) pump and one charging pump capable of
injecting into the RCS and the safety injection tanks (SITs) isolated, and
either:

-~ NOTES -
1. [Two charging pumps] may be made capable of injecting for < 1
hour for pump swap operations.

2. SIT may be unisolated when SIT pressure is less than the maximum
RCS pressure for the existing RCS cold leg temperature allowed by
the P/T limit curves provided in the PTLR.

a. Two OPERABLE power operated relief valves (PORVs) with lift
settings < [450] psig or

b. The RCS depressurized and an RCS vent of > [1.3] square inches.

APPLICABILITY: MODE 4 when any RCS cold leg temperature is < [285]°F,
MODE 5,
MODE 6 when the reactor vessel head is on.

(CE0c Zrset1)
o

¢

- NOTE -
i SIT isolation is only required when SIT pressure is greater than or equal to the maximum RCS
pressure for the existing RCS cold leg temperature allowed by the P/T limit curves provided in

ACTIONS

he PTLR.
CONDITION REQUIRED ACTION COMPLETION TIME
A. Two or more HPSI A1 Initiate action to verify a Immediately
pumps capable of maximum of one HPSI
injecting into the RCS. pump capable of injecting
into the RCS.

CEOG STS 34.12-1 Rev. 2, 04/30/01
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RCS Leakage Detection Instrumentation

3.4.15
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.15 RCS Leakage Detection Instrumentation
LCO 3.4.15 [Two of] the following RCS leakage detection instrumentation shall be

OPERABLE:
a. One containment sump monitor,

b.  One containment atmosphere radioactivity monitor (gaseous or
particulate), and

[c. One containment air cooler condensate flow rate monitor. ]

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

ACTIONS
-NOTE- }
LCO 3.0.4 is notapplicable. |
CONDITION REQUIRED ACTION COMPLETION TIME
A. Required containment A1
sump monitor - NOTE_ -
inoperable. Not required until 12 hours
after establishment of
OR steady state operation.

Required containment
air cooler flow rate Perform SR 3.4.13.1. Once per 24 hours
monitor inoperable.]

AND

A2 Restore containment sump | 30 days
monitor to OPERABLE
status.

CEOG STS 3.4.15-1 Rev. 2, 04/30/01
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RCS Specific Activity
3.4.16
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16  RCS Specific Activity
LCO 3.4.16 The specific activity of the reactor coolant shall be within limits.

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (T,,,) = 500°F.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. DOSE -
EQUIVALENT 1-131 - NOTE -
> 1.0 Cilgm. LCO 3.0.44s not
; { applicgle.
A1 Verify DOSE Once per 4 hours
EQUIVALENT {-131 within
the acceptable region of
Figure 3.4.16-1.
AND
A2 Restore DOSE 48 hours
EQUIVALENT [-131 to
within limit.
B. Required Action and B.A1 Be in MODE 3 with 6 hours
associated Completion Tavg < 500°F.
Time of Condition A not
met.
OR
DOSE
EQUIVALENT 1-131 in
the unacceptable region
of Figure 3.4.16-1.

CEOG STS 3.4.16-1 Rev. 2, 04/30/01
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ECCS - Shutdown

353
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
353 ECCS - Shutdown
LCO 3.53 One high pressure safety injection (HPSI) train shail be OPERABLE.
APPLICABILITY: MODE 3 with pressurizer pressure < [1700] psia,
MODE 4.
‘ o EO6- Eomset 2
ACTIONS /
CONDITION REQUIRED ACTION COMPLETION TIME
A. Required HPSI train Al Restore required HPSI 1 hour
inoperable. train to OPERABLE status.
B. Required Action and B.A Be in MODE 5. 24 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.5.3.1 The following SRs are applicable:
[SR 3.5.2.1] SR 3.5.2.6
SR 3.5.2.2 SR 3.5.27
[SR 3.5.2.3] [SR 3.5.2.9]
SR 3.5.24 SR 3.5.2.10

In accordance
with applicable
SRs

CEOG STS
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Hydrogen Recombiners (Atmospheric and Dual)
3.6.8

3.6 CONTAINMENT SYSTEMS

3.6.8 Hydrogen Recombiners (Atmospheric and Dual) (if permanently installed)

LCO 3.6.8 [Two] hydrogen recombiners shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One hydrogen A1
recombiner inoperable.

Restore hydrogen 30 days
recombiner to OPERABLE
status.
B. [ Two hydrogen B.1 Verify by administrative 1 hour
recombiners inoperable. means that the hydrogen
control function is AND
maintained.
Once every 12 hours
thereafter
AND
B.2 Restore one hydrogen 7 days ]
recombiner to OPERABLE
status.
C. Required Action and CA1 Be in MODE 3. 6 hours

associated Completion
Time not met.

CEOG STS 3.6.8-1 Rev. 2, 04/30/01
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HMS (Atmospheric and Dual)

3.6.9
3.6 CONTAINMENT SYSTEMS
3.6.9 Hydrogen Mixing System (HMS) (Atmospheric and Dual)
LCO 3.6.9 [Two] HMS trains shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One HMS train A1 !
inoperable. § %
Restore HMS train to 30 days
OPERABLE status.
B. [ Two HMS trains B.1 Verify by administrative 1 hour
inoperable. means that the hydrogen
control function is AND
maintained.
Once every 12 hours
thereafter
AND
B.2 Restore one HMS trainto | 7 days]
OPERABLE status.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

CEOG STS 3.6.9- 1 Rev. 2, 04/30/01
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ADVs
3.7.4

3.7 PLANT SYSTEMS

3.74 Atmospheric Dump Valves (ADVs)

LCO 3.74 [Two] ADV lines shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3
[MODE 4 when steam generator is being relied upon for heat removal].

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required ADV line A1 -
inoperable.
Restore ADV line to 7 days
OPERABLE status.
B. Two or more {required] B.1 Restore all but one ADV 24 hours
ADV lines inoperable. line to OPERABLE status.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. [ AND
c.z2 Be in MODE 4 without [24] hours ]
reliance upon steam
generator for heat
removal.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.4.1 Verify one complete cycle of each ADV. [18] months

CEOG STS 3.74-1 Rev. 2, 04/30/01



3.7 PLANT SYSTEMS

3.7.5 Augxiliary Feedwater (AFW) System

LCO 3.7.5 [Three] AFW trains shall be OPERABLE.

TSTF-359, Rev. 9

- AFW System
3.7.5

- NOTE -

Only one AFW train, which includes a motor driven pump, is required to
be OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3,
[MODE 4 when steam generator is relied upon for heat removal].

e T ogertd
ACTIONS 4/@ £OC <8

CONDITION REQUIRED ACTION COMPLETION TIME
A. [ One steam supply to Al Restore affected 7 days

furbine driven AFW equipment to OPERABLE

pump inoperable. status. AND

OR 10 days from
discovery of failure to
meet the LCO ]

- NOTE -

Only applicable if MODE

2 has not been entered

following refueling.

One turbine driven AFW

pump inoperable in

MODE 3 following

refueling.

B. One AFW frain B.1 Restore AFW train to 72 hours

inoperable [for reasons OPERABLE status.

other than Condition A] AND

in MODE 1, 2, or 3.
[10 days from

discovery of failure to
meet the LCO]

CEOG STS
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AC Sources - Operating

3.8.1
3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources - Operating

LCO 3.81 The following AC electrical sources shall be OPERABLE;

a. Two qualified circuits between the offsite transmission network and
the onsite Class 1E AC Electrical Power Distribution System,

b. Two diesel generators (DGs) each capable of supplying one train of
the onsite Class 1E AC Electrical Power Distribution System, and

[c. Automatic load sequencers for Train A and Train B. ]

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

CEOG Thsert 4

ACTIONS &—

CONDITION REQUIRED ACTION COMPLETION TIME
A. One [required] offsite A1 Perform SR 3.8.1.1 for 1 hour
circuit inoperable. [required] OPERABLE
offsite circuit. AND
Once per 8 hours
thereafter
AND
A2 Declare required 24 hours from
feature(s) with no offsite discovery of no offsite
power available inoperable | power to one train
when its redundant concurrent with
required feature(s) is inoperability of
inoperable. redundant required
feature(s)
AND

CEOG STS 3.81-1 Rev. 2, 04/30/01
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LCO Applicability
B3.0

BASES
LCO 3.0.3 (continued)

The time limits of LCO 3.0.3 allow 37 hours for the unit to be in MODE 5
when a shutdown is required during MODE 1 operation. If the unitisina
lower MODE of operation when a shutdown is required, the time limit for
reaching the next lower MODE applies. If a lower MODE is reached in
less time than allowed, however, the total allowable time to reach

MODE 5, or other applicable MODE, is not reduced. For exampile, if
MODE 3 is reached in 2 hours, then the time allowed for reaching

MODE 4 is the next 11 hours, because the total time for reaching

MODE 4 is not reduced from the allowable limit of 13 hours. Therefore, if
remedial measures are completed that would permit a return to MODE 1,
a penalty is not incurred by having to reach a lower MODE of operation in
less than the total time allowed.

in MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for Conditions not
covered in other Specifications. The requirements of LCO 3.0.3 do not
apply in MODES 5 and 6 because the unit is already in the most
restrictive Condition required by LCO 3.0.3. The requirements of

LCO 3.0.3 do not apply in other specified conditions of the Applicability
(unless in MODE 1, 2, 3, or 4) because the ACTIONS of individual
Specifications sufficiently define the remedial measures to be taken.

Exceptions to LCO 3.0.3 are provided in instances where requiring a unit
shutdown, in accordance with LCO 3.0.3, would not provide appropriate
remedial measures for the associated condition of the unit. An example
of this is in LCO 3.7.16, "Fuel Storage Pool Water Level." LCO 3.7.16
has an Applicability of "During movement of irradiated fuel assemblies in
the fuel storage pool." Therefore, this LCO can be applicable in any or all
MODES. If the LCO and the Required Actions of LCO 3.7.16 are not met
while in MODE 1, 2, or 3, there is no safety benefit to be gained by
placing the unit in a shutdown.condition. The Required Action of

LCO 3.7.16 of "Suspend movement of irradiated fuel assemblies in fuel
storage pool” is the appropriate Required Action to complete in lieu of the
actions of LCO 3.0.3. These exceptions are addressed in the individual
Specifications.

[ The requirement to be in MODE 4 in 13 hours is plant specific and
depends on the ability to cool the pressurizer and degas. ]

LCO 3.0.4
C"f Nsert3

CEOG STS B3.0-4 Rev. 2, 04/30/01
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LCO Applicability
B 3.0

BASES
LCO 3.0.4 (continued)

{’:. Unit conditions are such t! t the requirements of the LCO would not

be met in the Applicability desired to be entered and

b. Continued noncopipliance with the LCO requirements, if the
Applicability were entered, would result in the unit being required to
exit the Appabiiity desired to be entered to comply with the
Reqwre d.Actions.

Compliapte with Required Actions that permit continued operation of the
unit fopan unlimited period of time in a MODE or other specified condition
provides an acceptable level of safety for continued operation. This is
vthout regard to the status of the unit before or after the MODE change.

/ Therefore, in such cases, entry into a MODE or other specified condition
in the Applicability may be made in accordance with the provisions of the
Required Actions. The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good practice of
restoring systems or components to OPERABLE status before entering

an associated MODE or other specified condition in the Applicability.

result from any unit shutdown.

Exceptions to LCO 3.0.4 are stated in the individ Specifications.
These exceptions allow entry into MODES or otfier specified conditions in
the Applicability when the associated ACTIONS to be entered do not
provide for continued operation for an unlifited period of time.
Exceptions may apply to ali the ACTi KIS or to a specific Required
Action cf a Specification. d

LCO 3.0.4 is only applicable when entering MODE 4 from MODE 5,
MODE 3 from MODE 4, M@DE 2 from MODE 3, or MODE 1 from MODE
2. Furthermore, LCO 34.4 is applicable when entering any other
specified condition inhe Applicability only while operating in MODES 1,
2, 3, or 4. The rirements of LCO 3.04 do not apply in MODES 5and /

2 3, or 4) be€ause the ACTIONS of individual Specifications sufficie
el ’thremedial measures to be taken. [In some cases (e.g.,

CEOG STS B3.0-5 Rev. 2, 04/30/01
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LCO Applicability
B3.0

BASES
LCO 3.0.4 (continued)

i,

requwement expllcntly precludn g’entry into a MODE or other specified

vanables outside the specified limits), as permitted by
rherefore, changlng MODES or other specified condmons

affected LCO.

LCO 3.0.5 LCO 3.0.5 establishes the allowance for restoring equipment to service
under administrative controls when it has been removed from service or
declared inoperable to comply with ACTIONS. The sole purpose of this
Specification is to provide an exception to LCO 3.0.2 (e.g., to not comply
with the applicable Required Action(s)) to allow the performance of
required testing to demonstrate either:

a. The OPERABILITY of the equipment being returned to service or
b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is returned to
service in conflict with the requirements of the ACTIONS is limited to the
time absolutely necessary to perform the required testing to demonstrate
OPERABILITY. This Specification does not provide time to perform any
other preventive or corrective maintenance.

An example of demonstrating the OPERABILITY of the equipment being
returned to service is reopening a containment isolation valve that has
been closed to comply with Required Actions and must be reopened to
perform the required testing.

An example of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the tripped condition to
prevent the trip function from occurring during the performance of
required testing on another channel in the other trip system. A similar
example of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the tripped condition to
permit the logic to function and indicate the appropriate response during

CEOG STS B3.0-6 Rev. 2, 04/30/01
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SR Applicability
B 3.0

BASES

SR 3.04 SR 3.0.4 establishes the requiremeptthat all applicable SRs must be met before
entry into a MODE or other specifiéd Condition in the Applicability.
This Specification ensures that system and component OPERABILITY
requirements and variabt€ limits are met before entry into MODES or other
specified conditions jif the Applicability for which these systems and components
- ensure safe operafion of the unit. .

.

The provisjehs of this Specification should not be interpreted as endorsing the
failure torexercise the good practice of restoring systems or components to
RABLE status before entering an associated MODE or other specified

c9 dition in the Applicability.

——

However, in certain circumstances, failing to meet an SR will not result in

SR 3.0.4 restricting a MODE change or other specified condition change. When

a system, subsystem, division, component, device, or variable is inoperable or
outside its specified limits, the associated SR(s) are not required to be

performed, per SR 3.0.1, which states that surveillances do not have to be
performed on inoperable equipment. When equipment is inoperable, SR 3.0.4 _+"
does not apply to the associated SR(s) since the requirement for the SR(s) tqf,:ki’/ér
performed is removed. Therefore, failing to perform the Surveillance(s) wx‘;hrh

the specified Frequency does not result in an SR 3.0.4 restriction to charging
MODES or other specified conditions of the Applicability. Howeverwsfnce the
LCO is not met in this instance, LCO 3.0.4 will govern any restric tions that may

(or may not) apply to MODE or other specified condition cha,s

The provisions of SR 3.0.4 shall not prevent changes.ir ‘MODES or other
specified conditions in the Applicability that are u to comply with
ACTIONS. In addition, the provisions of LCO 340.4 shall not prevent changes in
MODES or other specified conditions in th

shutdown.

annotation is found in Sectlon 1.4, Frequency.

CEOG STS B3.0-16 Rev. 2.1, 10/01/01
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SR Applicability
B 3.0

BASES
SR 3.0.4 (continued)

SR 3.0.4 is only applicable when entering MODE 4 from MODE 5, MODE 3 from
MODE 4, Mode 2 from MODE _3;6f MODE 1 from MODE 2. Furthermore, .-
SR3.04is applicably}e entering any other specified condition in thé
Applicability only while"operating in MODES 1, 2, 3, or 4. The reguirements of
SR 3.04 My in MODES 5 and 6, or in other specifieg<€onditions of the
| Applicability {unless in MODES 1, 2, 3, or 4) because the ACTIONS of individu
Sp’@lﬁfa)tions sufficiently define the remedial measuresAo be taken.

REVISION HISTORY
REVISION TSTF DESCRIPTION APPROVED

2.1 TSTF-358, R.6 | Missed Surveillance Requirement 10/01/01

CEOG STS B3.0-17 Rev. 2.1, 10/01/01
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RPS Instrumentation - Operating (Analog)
B 3.3.1

BASES
ACTIONS (continued)

entered independently for each Function. The Completion Times of each
inoperable Function will be tracked separately for each Function, starting
from the time the Condition was entered.

Al1.A21,andA2.2

Condition A applies to the failure of a singie channel in any RPS
automatic trip Function. RPS coincidence logic is normally
two-out-of-four.

if one RPS bistable trip unit or associated instrument channel is
inoperable, startup or power operation is allowed to continue, providing
the inoperable trip unit is placed in bypass or trip within 1 hour (Required
Action A.1). With one channel in bypass, no additional random failure of
a single channel could spuriously trip the reactor and a valid trip signal
can still trip the reactor. With one channel in trip, an additional random
failure of a single channel could spuriously trip the reactor. Therefore, it
is preferable to place an inoperable channel in bypass rather than trip.

The Completion Time of 1 hour aliotted to restore, bypass, or trip the
channel is sufficient to allow the operator to take all appropriate actions
for the failed channel while ensuring that the risk involved in operating
with the failed channel is acceptable.

The failed channel is restored to OPERABLE status or is placed in trip
within [48] hours (Required Action A.2.1 or Required Action A.2.2).
Required Action A.2.1 restores the full capability of the Function.

[ Required Action A.2.2 places the Function in a one-out-of-three
configuration. In this configuration, common cause failure of dependent
channels cannot prevent trip. ]

The Completion Time of [48] hours is based on operating experience,
which has demonstrated that a random failure of a second channel
occurring during the [48] hour period is a low probability event.
B.1and B.2

Condition B applies to the failure of two channels in any RPS automatic
trip Function.

The R:gtg/;;ea»ﬂbti"”é? is modified bWéﬁng that W is not
applicable. The Note was added to-dllow the changing.ef MODES even

CEOG STS B331-24 Rev. 2, 04/30/01
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RPS Instrumentation - Operating (Analog)
B 3.3.1

BASES
ACTIONS (continued)

though two channels are inoperable, with one channei bypassed and one |
tripped. MODE changes in this configuration are allowed to permit
maintenance and testing on one of the inoperable channels. In this
configuration, the protection system is in a one-out-of-two logic, and the
probability of a common cause failure affecting both of the OPERABLE
channels during the [48] hours