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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject: Crystal River Unit 3 - License Amendment Request #290, Revision 2
Probabilistic Methodology to Determine the Contribution to Main Steam Line Break
Leakage Rates for the Once-Through Steam Generator from the Tube End Crack
Alternate Repair Criteria (TAC No. MC5813)

References: 1. CR-3 to NRC letter dated August 12, 2005, "Crystal River Unit 3 - License
Amendment Request #290, Revision 1, Probabilistic Methodology to Determine
the Contribution to Main Steam Line Break Leakage Rates for the Once-Through
Steam Generator from the Tube End Crack Alternate Repair Criteria"

2. NRC to PEF letter dated August 31, 2005, Crystal River Unit 3 - Request for
Additional Information (RAI) RE: Proposed License Amendment Request No.
290, Revision 1, (TAC No. MC5813)

Dear Sir:

Florida Power Corporation, doing business as Progress Energy Florida, Inc. (PEF), hereby submits
License Amendment Request (LAR) #290, Revision 2. This revision to LAR #290 provides a
revised Addendum C to BAW-2346P, Revision 0, a revised Improved Technical Specification (ITS)
5.6.2.10.2.f to reflect the date of the revised Addendum C, and a revision to the reporting
requirements of ITS 5.7.2.e to incorporate more detailed reporting requirements for Tube End
Cracks (TEC). Accordingly, Attachments A, B and C have been updated to discuss the proposed
ITS changes.

Crystal River Unit 3 (CR-3) considers that the No Significant Hazards Consideration Determination
conclusion provided in LAR #290, Revision 1, (Reference 1) does not need to be re-noticed in the
Federal Register due to the administrative changes made to the proposed changes to ITS 5.6.2.10.2.f
and ITS 5.7.2.e provided herein.

The probabilistic methodology previously provided in Reference 1, Attachment E as Addendum B to
Topical Report BAW-2346P, Revision 0 has not been changed by LAR #290, Revision 2.

betO
Progress Energy Florida, Inc.
Crystal River Nuclear Plant
15760 W. Powerline Street
Crystal River, FL 34428
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Attachment E to this submittal contains Addendum C to Topical Report 2346P, Revision 0, which
provides the method for projecting the TEC leakage that may develop during the next operating
cycle. This method will be applied to each subsequent operating cycle after inspection results are
obtained from the previous operating cycle. Addendum C has been revised to make some
clarifications. Those clarifications are administrative in nature.

Attachment F provides the CR-3 response to an NRC Request for Additional Information (RAI)
regarding LAR #290, Revision 1 (Reference 2). The RAI was initially provided to CR-3 by
electronic mail and was discussed with the NRC staff on August 25, 2005.

PEF respectfully requests NRC review of LAR #290, Revision 2, be performed to support an
approval date of October 1, 2005.

This letter establishes no new regulatory commitments.

If you have any questions regarding this submittal, please contact Mr. Sid Powell, Supervisor,
Licensing and Regulatory Programs at (352) 563-4883.

Sincerely,

Dale E. Young
Vice President
Crystal River Nuclear Plant

DEYIlvc

Attachments:
A. Background, Description of Proposed Change, Reason for Request and Evaluation of

Request
B. Regulatory Analysis (No Significant Hazards Consideration Determination, Applicable

Regulatory Requirements and Environmental Impact Evaluation)
C. Proposed Improved Technical Specification Pages - Shadowed format
D. Proposed Improved Technical Specification Pages - Revision Bar Format
E. Addendum C Dated August 30,2005 to Topical Report BAW-2346P, Revision 0
F. Response to NRC Request for Additional Information (RAI) Regarding License

Amendment Request #290, Revision 1

xc: NRR Project Manager
Regional Administrator, Region II
Senior Resident Inspector
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STATE OF FLORIDA

COUNTY OF CITRUS

Dale E. Young states that he is the Vice President, Crystal River Nuclear Plant for

Florida Power Corporation, doing business as Progress Energy Florida, Inc.; that he is authorized

on the part of said company to sign and file with the Nuclear Regulatory Commission the

information attached hereto; and that all such statements made and matters set forth therein are

true and correct to the best of his knowledge, information, and belief.

Dale E. Young
Vice President
Crystal River Nuclear Plant

The foregoing document was acknowledged before me this q day of

2005, by Dale E. Young.

Signature of Notary Public - -.

State of Florida - : MMISSION # DD 4085
: . A EPIRES: .i 8, 2009

(Print, type, or stamp Commissioned
Name of Notary Public)

Personally / Produced
Known -OR- Identification
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Background, Description of Proposed Change, Reason for Request and
Evaluation of Request
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Background

On October 1, 1999, the NRC issued License Amendment No. 188 for Crystal River Unit 3 (CR-3)
approving an alternate repair criteria to be applied to steam generator tubes with crack-like
indications within the upper and lower tubesheet areas. The technical basis for the alternate repair
criteria is contained in a Babcock and Wilcox Owners Group topical report, "Alternate Repair
Criteria for Tube End Cracking in the Tube-to-Tubesheet Roll Joint of Once Through Steam
Generators," BAW-2346P, Revision 0 (Proprietary).

The leakage integrity of the steam generator tubes was demonstrated in the topical report by leak
testing. Before leak testing, a finite element model to analyze structural behavior of the tubes was
used to determine test parameters that would give the least tight test roll joints, which in turn would
give maximum possible leak rates in the leakage tests.

Topical Report BAW-2346P, Revision 0, specifies a number of requirements and limitations in order
to implement the alternate repair criteria on tubes having Tube End Crack indications (TEC).
Calculation of the combined total leakage from all primary-to-secondary sources, including TEC
indications left in service, is one of the requirements contained in the topical report. The approved
Alternate Repair Criteria (ARC) required that the combined total leakage from all primary-to-
secondary sources, including TEC indications left in service, shall not exceed the Main Steam Line
Break (MSLB) accident leakage limit (one gallon per minute for CR-3) minus operational leakage
(150 gallons per day per steam generator). For tubes with multiple indications, a separate leak rate
for each indication must be used.

The current CR-3 TEC leakage assessment is based on a deterministic relationship of tube location
in the bundle (tubesheet radius) and tubesheet hole dilation during a MSLB event. Probabilistic
estimates plus actual tube loading are more realistic and provide better predictions for actual leakage
(Addendum B provided in LAR 290, Revision 1 (Reference 6)).

The condition monitoring evaluation performed as part of the steam generator inspection conducted
during Refueling Outage 13 (October 2003), identified the postulated leakage from the as-found
indications did exceed the MSLB limit. CR-3 reported that condition in LER 50-302/2004-004-00.

Use of the probabilistic method and actual tube loading will result in increased margin to total
MSLB leakage. The increased margin in combination with a more conservative method to project
TEC leakage for the subsequent cycle (Attachment E) will ensure future CR-3 MSLB leakage results
remain within required Improved Technical Specifications (ITS) limits.

The actual operating primary-to-secondary leakage values for CR-3 are significantly under the 5
gallon per day threshold limit recommended by the Electrical Power Research Institute (EPRI)
Primary-to-Secondary Leak Guidelines for taking corrective actions.

Description of the Proposed License Amendment Recuest

License Amendment Request (LAR) #290, Revision 2, is proposing to utilize a probabilistic
methodology to determine the contribution to the MSLB leakage rates for the Once-Through Steam
Generator (OTSG) from the TEC ARC described in the CR-3 ITS 5.6.2.10.2.f. The probabilistic
methodology provided in Reference 7, Attachment E as Addendum B to Topical Report BAW-
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2346P, Revision 0, has not been changed by LAR #290, Revision 2. Therefore, it is not being
provided in this submittal.

Attachment E to this submittal contains Addendum C (dated August 30, 2005) to Topical Report
2346P, Revision 0, which provides the method and the technical justification for projecting the TEC
leakage that may develop during the next operating cycle following each inservice inspection of the
CR-3 OTSGs. Addendum C has been revised to make some clarifications.

This LAR revision involves a change to ITS 5.6.2.10.2.f to reflect the date of the revised Addendum
C, and a revision to the reporting requirements of ITS 5.7.2.e. to incorporate more detailed reporting
requirements for TEC.

Description of the Proposed ITS 5.6.2.10.2.f Text Change

The following text will be added to ITS 5.6.2.10.2.f to incorporate the methodologies in Addenda B
and C:

"The contribution to MSLB leakage rates from TEC indications shall be determined utilizing
the methodology in Addendum B dated August 10, 2005 to Topical Report BAW-2346P,
Revision 0. The projection of TEC leakage that may develop during the next operating cycle
shall be determined using the methodology in Addendum C dated August 30,2005 to Topical
Report BAW-2346P, Revision 0."

The text of ITS 5.7.2, Special Reports has been partially rolled on to ITS Page 5.0-28 to improve
readability. No change was made to the text other than the addition of the following paragraph to
ITS 5.7.2.e which incorporates more detailed reporting requirements to the 90-Day Special Report
for the Once-Through Steam Generator tube inservice inspection.

"5. Number of as-found and as-left tubes with TEC indications, number of as-found and as-left
TEC indications, the number of as-found and as-left TEC indications as a function of
tubesheet radius, the as-found, as-left, probability of detection and new TEC leakage for
upper and lower tubesheet indications. An assessment of the adequacy of the predictive
methodology in Addendum C to Topical Report BAW-2346P, Revision 0, including
assessing the distribution of indications found in each OTSG to ensure the assumption
regarding the similarity of the distribution of indications remain consistent from one cycle
to the next and that the assumption of a linear increase in leak rate remain valid.
Corrective actions in the event that the assessment indicates the assumptions can not be
fully supported."
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Reason for ReQuest

The process described in Topical Report BAW-2346P, Revision 0, approved in License Amendment
No. 188 for calculating leakage and currently used at CR-3, uses a very conservative deterministic
method. CR-3 is seeking approval for a leakage calculation method (Addendum B, Attachment E of
Reference 7) which uses a more realistic approach to the leakage calculation while providing
conservative results at a high level of confidence. The process described in Topical Report BAW-
2346P, Revision 0, does not include the method to project the TEC leakage that may develop during
the next operating cycle other than accounting for Probability of Detection (POD) of undetected
indications. CR-3 is providing this method and its technical justification in Addendum C to BAW-
2346P, Revision 0 (Attachment E of this submittal).

Evaluation of Request

Current TEC Leak Rate Calculation Methodology

Tubesheet distortion caused by differential thermal and pressure effects during a MSLB alters the
tightness of the roll expanded tube-to-tubesheet joint. During the initial development of BAW-2346P,
Revision 0, finite element analyses were performed to conservatively determine key parameters
including joint tightness and axial tube load under MSLB conditions. It was determined that joint
tightness and axial tube load vary with the distance from the center of the tubesheet. Consequently, a
number of concentric tubesheet zones were defined for use in determining TEC leakage based upon
the tightness of the joint.

A series of bounding leak tests using 100% through-wall (TW) Electrical Discharge Machined (EDM)
notches confirmed that there is a correlation between leakage and joint tightness. Based upon the
leakage tests and the defined zones, a leakage value was assigned to all tubes within each zone. The
assigned value is the maximum leakage for any tube within that zone. Under the current leakage
calculation method, each TEC within a particular zone is assigned that zone's leakage value. The total
leakage for all zones is the estimated OTSG leakage resulting from TEC under MSLB conditions.

This approach conservatively assumes that every TEC has perforated the tube wall and will leak, when
in fact, many TEC have not advanced to that depth. It also conservatively assumes that multiple TEC
within a particular tube will each contribute to the overall TEC leakage, when in fact; the leakage from
a tube is limited not by the number of cracks present but by the tightness of the joint. Finally, it
assumes that the axial tube load applied during the tests was representative of the load which would
occur during a CR-3 MSLB, while the CR-3 MSLB loads are much lower than the axial tube loads
applied for the qualification tests. These assumptions yield very conservative leakage estimates.

The initial submittal of LAR #249, Revision 0 (Reference 1), indicated that CR-3 would use specific
leak rates for CR-3 based on the MSLB tube loads. These were to be included in an addendum to
BAW-2346P. Addendum A was submitted on May 28, 1999. The submittal stated that the Addendum
included the CR-3 plant specific MSLB tube loads. In actuality, the Addendum leak rates were
partially based upon the bounding laboratory test results with conservative axial loading. The
increased effect of this laboratory applied axial load on tube tubesheet hole dilation (i.e., change from
round to oval) has been neglected in Topical Report BAW-2346P, Revision 0, and the subsequent
Addendum A. This effect was neglected in the development of the CR-3 delta dilations in the topical
report and addendum. Neglecting this effect produces overly conservative leakage estimates because
the axial load applied during the tests (3,060 pounds) was significantly larger than the maximum axial
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load which would occur during a CR-3 MSLB (663 pounds). This submittal includes an accounting of
the affect of the reduced axial load on tube dilation for both the laboratory test results and the CR-3
MSLB conditions, and provides a more realistic result yet remains conservative.

Probabilistic Methodology

The methodology described in Framatome ANP, "Probabilistic Leakage Assessment of Crystal River
Unit 3 Steam Generator (SG) Tube End Cracks," (Reference 7, Attachment E), uses a more realistic
approach to the leakage calculation while providing conservative results at a high level of confidence.

The methodology relies on the same accident analyses described in Topical Report BAW-2346P,
Revision 0, and License Amendment Request #249, Revision 0, and utilizes the same leakage test
data and leakage limit. The methodology preserves the assumption that multiple cracks within the
same tube will multiply the leakage from that tube. Unlike the Generic Letter (GL) 95-05 approach,
which assumes that some cracks are not capable of leaking (probability of leakage), the probabilistic
approach described herein, assumes that every crack leaks.

The currently approved method for calculating leakage assumes that all cracks within a given zone
will leak at the maximum level for that zone. In the proposed methodology, each crack is evaluated
with respect to its radial position in the tubesheet. The difference in axial loads between CR-3 and
the leakage test program are accounted for in this approach. One significant difference between the
current method of TEC leakage calculation and the new method proposed herein is that instead of
assigning each crack a fixed quantity of leakage based on its position in the tubesheet, the proposed
method assigns individual leakage values probabilistically.

Consistent with the NRC-approved GL 95-05, "Voltage-Based Repair Criteria for Westinghouse
Steam Generator Tubes Affected by Outside Diameter Stress Corrosion Cracking," dated August 3,
1995, the probabilistic approach for TEC leakage calculation accounts for the uncertainties
associated with the leakage correlation, in this case, the correlation of leakage to joint tightness
during a MSLB. Total OTSG leakage is determined by summing the individual probabilistic
leakage for each crack. Thousands of estimates of OTSG leakage are developed and processed to
determine the upper 95th percentile/95% confidence estimate for total OTSG leakage. This proposed
statistical method concludes, with a 95% confidence, that there is a 95% probability the actual
leakage will be less than the calculated value.

Conclusion

The results provided in Addendum B to Topical Report BAW-2346P, Revision 0 (Reference 7,
Attachment E) show that the proposed methodology estimates a lower total leak rate for the CR-3
OTSGs than the deterministic method. Although the proposed methodology preserves
conservatisms not assumed in the GL 95-05 approach, it employs the same GL 95-05 calculational
methodology which provides a realistic bounding approach to leakage calculation and a high level of
confidence.
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No Significant Hazards Consideration Determination

License Amendment Request (LAR) #290, Revision 2, proposed change consists of a change in
methodology for Tube End Crack (TEC) leakage calculation and the addition of a method to
project the number of TEC indications that may initiate during the next operating cycle.

This LAR proposes to utilize a probabilistic methodology (Addendum B dated August 10, 2005
to Topical Report BAW-2346P, Revision 0) to determine the contribution to the Main Steam
Line Break (MSLB) leakage rates from the Once-Through Steam Generator (OTSG) TEC
Alternate Repair Criteria (ARC) approved in License Amendment No. 188. This LAR also
proposes to add the methodology provided in Addendum C dated August 30, 2005, to Topical
Report BAW-2346P, Revision 0, to project the TEC leakage that may develop at Crystal River
Unit 3 (CR-3) during the next operating cycle. A reference to Addenda B and C has been added
to Improved Technical Specifications (ITS) 5.6.2.10.2.f. ITS 5.7.2.e. has been revised to
incorporate more detailed reporting requirements for TEC.

1. Does not involve a significant increase in the probability or consequences of an accident
previously evaluated.

This LAR proposes to change the method to determine the projected MSLB leakage rates for
TEC. Potential leakage from OTSG tubes, including leakage contribution from TEC, is bounded
by the MSLB evaluation presented in the CR-3 Final Safety Analysis Report (FSAR) and testing
performed during the development of Topical Report BAW-2346P, Revision 0. The inspection
required by the ARC will continue to be performed as required by CR-3 ITS 5.6.2.10. This
inspection provides continuous monitoring of tubes with TEC indications remaining in service,
and ensures that degradation of new tubes containing TEC indications is detected. The proposed
change in method to determine MSLB leakage rates for TEC and the addition of a method to
project the TEC leakage that may develop during the next operating cycle do not change any
accident initiators.

Therefore, granting this LAR does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

2. Does not create the possibility of a new or different type of accident from any accident
previously evaluated.

This LAR proposes to change the method to determine the projected MSLB leakage rates for
TEC and the addition of a method to project the TEC leakage that may develop during the next
operating cycle. The changes introduce no new failure modes or accident scenarios. The
proposed changes do not change the assumptions made in Topical Report BAW-2346P, Revision
0, which demonstrated structural and leakage integrity for all normal operating and accident
conditions for CR-3. The addition of a method to project the TEC leakage provides an
additional means to monitor the initiation of TEC. The design and operational characteristics of
the OTSGs are not impacted by the use of a probabilistic methodology to determine MSLB
leakage rates.

Therefore, the proposed change will not create the possibility of a new or different kind of
accident from any previously evaluated.
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3. Does not involve a significanat reduction in the margin of safety.

This LAR proposes to change the method to determine the projected MSLB leakage rates for
TEC and the addition of a method to project the TEC leakage that may develop during the next
operating cycle. The resulting leakage estimates will be lower than the estimates from the old
method. However, the estimates from the proposed method will be more realistic and do not
impact the acceptance criteria. The methodology relies on the same accident analyses described
in Topical Report BAW-2346P, Revision 0, and License Amendment Request #249, Revision 0,
and utilizes the same leakage test data and leakage limit. The CR-3 FSAR analyzed accident
scenarios are not affected by the change and remain bounding. The limits established in CR-3
ITS 3.4.12 and 5.6.2.10.2.f have not been changed. The addition of a method to project the TEC
leakage that may develop during the next operating cycle provides an additional means to
monitor the initiation of TEC. Therefore, the proposed change does not reduce the margin of
safety. Defense in depth has been added by providing more detailed reporting requirements for
TEC in ITS 5.7.2.e.

Based on the above, Progress Energy Florida, Inc. (PEF) concludes that the proposed LAR
presents a no significant hazards consideration under the standards set forth in 10 CFR 50.92(c),
and accordingly, a finding of "no significant hazards consideration" is justified.

Applicable Reaulatorv Requirements

PEF has evaluated the Regulatory Requirements applicable to the proposed changes. PEF has
determined that the proposed changes do not require any exemptions or relief from regulatory
requirements other than the change in methodology for TEC leakage calculation. The
probabilistic methodology which was provided as Addendum B to Topical Report BAW-2346P,
Revision 0 supersedes the previously approved Addendum A. Addendum C to Topical Report
BAW-2346P, Revision 0, provides the method to project the TEC leakage that may develop
during the next operating cycle.

Environmental Impact Evaluation

10 CFR 51.22(c)(9) provides criteria for identification of licensing and regulatory actions eligible
for categorical exclusion from performing an environmental assessment. A proposed amendment to
an operating license for a facility requires no environmental assessment if operation of the facility in
accordance with the proposed amendment would not:

(i) involve a significant hazards consideration,

(ii) result in a significant change in the types or significant increase in the amounts of any
effluents that may be released offsite, and

(iii) result in a significant increase in individual or cumulative occupational radiation exposure.

PEF has reviewed proposed License Amendment Request #290, Revision 2, and concludes it
meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant
to 10 CFR 51.22(c), no environmental impact statement or environmental assessment needs to be
prepared in connection with this request.
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Procedures, Programs and Manuals
5.6

5.6 Procedures, Programs and Manuals

5.6.2.10 OTSG Tube Surveillance Program (continued)

The inspection data for tubes with axially oriented TEC
indications shall be compared to the previous
inspection data to monitor the indications for growth.

Tubes with axially oriented TEC may be left in-service
using the method described in Topical Report BAW-2346P,
Revision 0, provided the combined projected leakage
from all primary-to-secondary leakage, including axial
TEC indications left in-service, does not exceed the
Main Steam Line Break (MSLB) accident leakage limit of
one galJon .er minute._minus_150 aalj.onsDrer dav._ per-

GISG.J The contribution to MSLB leakaae'-ratesr_ om TEC
ndications shall be determined utilizina'the...
nethodoloav in Addendum B'dated.Auaust 10. '2005--to__
roDical ReDort BAW-2346P. Revision 0. The Droiection
3f TEC leakaae that mav'develoD durina the next
aeratina cvcle-shall'be determined'usina the'
ethodoloav-in Addendum'C dated Auabst3, _2005 to
pcal3'eportBAW-2 346P Revision 0.]

If the plant is required to shut down due to primary-
to-secondary leakage and the cause is determined to be
degradation of the TEC portion of the tubes, 100% of
the tubes with TEC in that OTSG shall be examined in
the location of the TEC. If more than 1Yo of the
examined tubes are defective tubes, 100% of the tubes
with TEC in the other OTSG shall be examined in the
location of the TEC.

Tubes with crack-like indications within the carbon
steel portion of the tubesheet shall be repaired or
removed from service using the appropriate approved
method. Tubes with circumferentially oriented TEC or
volumetric indications within the Inconel clad region
of the tubesheet shall be repaired or removed from
service using the appropriate approved method.

The results of each bobbin coil sample inspection shall be
classified into one of the following three categories:

------------------------- NOTE------------------------------
In all inspections, previously degraded tubes whose
degradation has not been spanned by a sleeve must exhibit
significant (>10%) further wall penetrations to be included
in the below percentage calculations.
____________________________________________________________

------------------------- NOTE-----------------------------
For the inspection conducted in accordance with
5.6.2.10.2.f, only tubes with TEC indications identified
after the 1997 inspection will be included in the below
percentage calculations.
__________________________________________________cn___ned

(continued)

Crystal River Unit 3 5.0-14A Amendment No. MS
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5.6 Procedures, Programs and Manuals

5.6.2.10 OTSG Tube Surveillance Program (continued)

Category Inspection Results

C-1 Less than 5% of the total tubes inspected
are degraded tubes and none of the inspected
tubes are defective.

C-2 One or more tubes but not more than 1% of
the total tubes inspected are defective, or
between 5% and 10% of the total tubes
inspected are degraded tubes.

C-3 More than 10% of the total tubes inspected
are degraded tubes or more than 1%Y of the
inspected tubes are defective.

3. The above-required inservice inspections of OTSG tubes shall
be performed at the following frequencies:

a. Inservice inspections shall be performed at intervals
of not less than 12 nor more than 24 calendar months
after the previous inspection. If two consecutive
inspections following service under all volatile
treatment (AVT) conditions, not including the
preservice inspection, result in all inspection results
falling into the C-1 category, or if two consecutive
inspections demonstrate that previously observed
degradation has not continued and no additional
degradation has occurred, the inspection interval may
be extended to a maximum of once per 40 months.

b. If the inservice inspection of an OTSG, conducted in
accordance with Table 5.6.2-2 or Table 5.6.2-3 requires
a third sample inspection whose results fall in
Category C-3, the inspection frequency shall be reduced
to at least once per 20 months. The reduction in
inspection frequency shall apply until a subsequent
inspection demonstrates that a third sample inspection
is not required. If the C-3 inspection results
classification is due to including new tubes with TEC
indications that meet the criteria to remain in-service,
no reduction in inspection frequency is required.

c. Additional unscheduled inservice inspections shall be
performed on each OTSG in accordance with the first
sample inspection specified in Table 5.6.2-2 or Table
5.6.2-3 during the shutdown subsequent to any of the
following con itions:

1. Primary-to-secondary tube leaks (not including
leaks originating from tube-to-tube sheet welds)
in excess of the limits of Specification 3.4.12,

2. A seismic occurrence greater than the Operating
Basis Earthquake,

3. A loss-of-coolant accident requiring actuation of
the engineered safeguards, or

4. A main steam line or feedwater line break.
(continued)

Crystal River Unit 3 5.0-15 Amendment No. i48
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5.0 ADMINISTRATIVE CONTROLS

5.7 Reporting Requirements

5.7.1 Routine Reports

5.7.1.1 Reports required on an annual basis include:

a. Not Used

b. Annual Radiological Environmental Operating Report

The Annual Radiological Environmental Operating Report
covering the operation of the unit during the previous
calendar year shall be submitted by May 15 of each year.
The report shall include summaries, interpretations, and
analyses of trends of the results of the radiological
environmental monitoring for the reporting period. The
material provided shall be consistent with the objectives
outlined in the Offsite Dose Calculation Manual (ODCM).

The Annual Radiological Environmental Operating Report shall
include the results of analyses of all radiological
environmental samples and of all environmental radiation
measurements taken during the period pursuant to the
locations specified in the table and figures in the ODCM, as
well as summarized and tabulated results of these analyses
and measurements in the format of the table in the
Radiological Assessment Branch Technical Position,
Revision 1, November 1979. In the event that some
individual results are not available for inclusion with the
report, the report shall be submitted noting and explaining
the reasons for the missing results. The missing data shall
be submitted in a supplementary report as soon as possible.

c. Radioactive Effluent Release Report

The Radioactive Effluent Release Report covering the
operation of the unit shall be submitted prior to May 1 of
each year, and in accordance with 10 CFR 50.36a. The report
shall include a summary of the quantities of radioactive
liquid and gaseous effluents and solid waste released from
the unit. The material provided shall be consistent with
the objectives outlined in the ODCM and Process Control
Program, and in conformance with 10 CFR 50.36a and 10 CFR
50, Appendix I, Section IV B.1.

(continued)
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Procedures, Programs and Manuals
5.7

5.7 Reporting Requirements

5.7.1.2 Not Used

5.7.2 Special Reports

Special Reports shall be submitted in accordance with 10 CFR 50.4
within the time period specified for each report.

The following Special Reports shall be submitted:

a. When a Special Report is required by Condition B or F of
LCO 3.3.17, "Post Accident Monitoring (PAM)
Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned
alternate method of monitoring, the cause of the
inoperability, and the plans and schedule for restoring the
instrumentation channels of the Function to OPERABLE status.

b. Any abnormal degradation of the containment structure found
during the inspection performed in accordance with ITS
5.6.2.8 shall be reported to the NRC within 30 days of the
current surveillance completion. The abnormal degradation
shall be defined as findings such as delamination of the
dome concrete, widespread corrosion of the liner plate,
corrosion of prestressing elements (wires, strands, bars)
oranchorage components extending to more than two tendons
and group tendons force trends not meeting the requirements
of 10CFR50.55a(b)(2)(ix)(B). The report shall include the
description of degradation, operability determination, root
cause determination and the corrective actions.

c. Following each inservice inspection of steam generator
(OTSG) tubes, the NRC shall be notified of the following
prior to ascension into MODE 4:

1. Number of tubes plugged and repaired;

2. Crack-like indications and assessment of growth for
indications in the first span;

3. Results of in-situ pressure testing, if performed; and

4. Number of tubes and axially oriented TEC indications
left in-service, the projected accident leakage, and an
assessment of growth for TEC indications.

(continued)
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Procedures, Programs and Manuals
5.7

5.7 Reporting Requirements

5.7.2 Special Reports (continued)

d. Results of OTSG tube inspections that fall into Category C-3
shall be reported to the NRC in accordance with 1OCFR50.72.

e. The complete results of the OTSG tube inservice inspection
shall be submitted to the NRC within 90 days after breaker
closure following restart. The report shall include:

1. Number and extent of tubes inspected,

2. Location and percent of wall-thickness penetration for
each indication of an imperfection,

3. Location, bobbin coil amplitude, and axial and
circumferential extent (if determined) for each first
span IGA indication, and

4. Identification of tubes plugged or repaired and
specification of the repair methodology implemented for
each tube.

5 N ium~b~erFo-faso n-d -and al it -estw tKiTYEC-. T'"
-. ':indications-;'number "of as-'found aantdas-left TEC'

.indications,.'the-numbe'r of as-found 'and as-left TEC,
indications as a func'tion of- t'ubesheetr'adius, .-,the as--
found, -as-left,'probability of detection' and new 'TEC
.leakage for upper' and lower tubesheet indications.' .An'

' -. assessme ntsofthe adequacy of-the predictive-methodology
in.Addendum C to Topical Report` BAW-2346P,- Revision 0'

' ,including assessing.the distribution of indications
'found in each OTSG to ensure':theassumptio'n regairding -

.-the similarity of.the' distribution of indications'remain
-'consistent from one cycle to' the'next and that the'
assumption of a linear increase in leak rate remain
valid. .:Corrective actions in,-the event that the

- '-assessment indicates',the. assumptions-can-not-bewfully
suppp ted._
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Procedures, Programs and Manuals
5.6

5.6 Procedures, Programs and Manuals

5.6.2.10 OTSG Tube Surveillance Program (continued)

The inspection data for tubes with axially oriented TEC
indications shall be compared to the previous
inspection data to monitor the indications for growth.

Tubes with axially oriented TEC may be left in-service
using the method described in Topical Report BAW-2346P,
Revision 0, provided the combined projected leakage
from all primary-to-secondary leakage, including axial
TEC indications left in-service, does not exceed the
Main Steam Line Break (MSLB) accident leakage limit of
one gallon per minute, minus 150 gallons per day, per
OTSG. The contribution to MSLB leakage rates from TEC
indications shall be determined utilizing the
methodology in Addendum B dated August 10, 2005 to
Topical Report BAW-2346P, Revision 0. The projection
of TEC leakage that may develop during the next
operating cycle shall be determined using the
methodology in Addendum C dated August 30, 2005 to
Topical Report BAW-2346P, Revision 0.

If the plant is required to shut down due to primary-
to-secondary leakage and the cause is determined to be
degradation of the TEC portion of the tubes, 100% of
the tubes with TEC in that OTSG shall be examined in
the location of the TEC. If more than 1Yo of the
examined tubes are defective tubes, 100% of the tubes
with TEC in the other OTSG shall be examined in the
location of the TEC.

Tubes with crack-like indications within the carbon
steel portion of the tubesheet shall be repaired or
removed from service using the appropriate approved
method. Tubes with circumferentially oriented TEC or
volumetric indications within the Inconel clad region
of the tubesheet shall be repaired or removed from
service using the appropriate approved method.

The results of each bobbin coil sample inspection shall be
classified into one of the following three categories:

------------------------- NOTE------------------------------
In all inspections, Previously degraded tubes whose
degradation has not been spanned by a sleeve must exhibit
significant (>10%) further wall penetrations to be included
in the below percentage calculations.

-____----------------- NOTE-----------------------------
For the inspection conducted in accordance with
5.6.2.10.2.f, only tubes with TEC indications identified
after the 1997 inspection will be included in the below
percentage calculations.
__________________________________________________cni___ed

(conti nued)
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Procedures, Programs and Manuals
5.6

5.6 Procedures, Programs and Manuals

5.6.2.10 OTSG Tube Surveillance Program (continued)

Category Inspection Results

C-1 Less than 5% of the total tubes inspected
are degraded tubes and none of the inspected
tubes are defective.

C-2 One or more tubes but not more than 1% of
the total tubes inspected are defective, or
between 5% and 10% of the total tubes
inspected are degraded tubes.

C-3 More than 10% of the total tubes inspected
are degraded tubes or more than 1%Y of the
inspected tubes are defective.

3. The above-required inservice inspections of OTSG tubes shall
be performed at the following frequencies:

a. Inservice inspections shall be performed at intervals
of not less than 12 nor more than 24 calendar months
after the previous inspection. If two consecutive
inspections following service under all volatile
treatment (AVT) conditions, not including the
preservice inspection, result in all inspection results
falling into the C-1 category, or if two consecutive
inspections demonstrate that previously observed
degradation has not continued and no additional
degradation has occurred, the inspection interval may
be extended to a maximum of once per 40 months.

b. If the inservice inspection of an OTSG, conducted in
accordance with Table 5.6.2-2 or Table 5.6.2-3 requires
a third sample inspection whose results fall in
Category C-3, the inspection frequency shall be reduced
to at least once per 20 months. The reduction in
inspection frequency shall apply until a subsequent
inspection demonstrates that a third sample inspection
is not required. If the C-3 inspection results.
classification is due to including new tubes with TEC
indications that meet the criteria to remain in-service,
no reduction in inspection frequency is required.

c. Additional unscheduled inservice inspections shall be
performed on each OTSG in accordance with the first
sample inspection specified in Table 5.6.2-2 or Table
5.6.2-3 durinn the shutdown subsequent to any of the
following conditions:

1. Primary-to-secondary tube leaks (not including
leaks originating from tube-to-tube sheet welds)
in excess of the limits of Specification 3.4.12,

2. A seismic occurrence greater than the Operating
Basis Earthquake,

3. A loss-of-coolant accident requiring actuation of
the engineered safeguards, or

4. A main steam line or feedwater line break.
(continued)
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Reporting Requirements
5.7

5.0 ADMINISTRATIVE CONTROLS

5.7 Reporting Requirements

5.7.1 Routine Reports

5.7.1.1 Reports required on an annual basis include:

a. Not Used

b. Annual Radiological Environmental Operating Report

The Annual Radiological Environmental Operating Report
covering the operation of the unit during the previous
calendar year shall be submitted by May 15 of each year.
The report shall include summaries, interpretations, and
analyses of trends of the results of the radiological
environmental monitoring for the reporting period. The
material provided shall be consistent with the objectives
outlined in the Offsite Dose Calculation Manual (ODCM).

The Annual Radiological Environmental Operating Report shall
include the results of analyses of all radiological
environmental samples and of all environmental radiation
measurements taken during the period pursuant to the
locations specified in the table and figures in the ODCM, as
well as summarized and tabulated results of these analyses
and measurements in the format of the table in the
Radiological Assessment Branch Technical Position,
Revision 1, November 1979. In the event that some
individual results are not available for inclusion with the
report, the report shall be submitted noting and explaining
the reasons for the missing results. The missing data shall
be submitted in a supplementary report as soon as possible.

c. Radioactive Effluent Release Report

The Radioactive Effluent Release Report covering the
operation of the unit shall be submitted prior to May 1 of
each year, and in accordance with 10 CFR 50.36a. The report
shall include a summary of the quantities of radioactive
liquid and gaseous effluents and solid waste released from
the unit. The material provided shall be consistent with
the objectives outlined in the ODCM and Process Control
Program, and in conformance with 10 CFR 50.36a and 10 CFR
50, Appendix I, Section IV B.1.

(continued)
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Reporting Requirements
5.7

5.7 Reporting Requirements

5.7.1.2 Not Used

5.7.2 Special Reports

Special Reports shall be submitted in accordance with 10 CFR 50.4
within the time period specified for each report.

The following Special Reports shall be submitted:

a. When a Special Report is required by Condition B or F of
LCO 3.3.17, "Post Accident Monitoring (PAM)
Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned
alternate method of monitoring, the cause of the
inoperability, and the plans and schedule for restoring the
instrumentation channels of the Function to OPERABLE status.

c. Any abnormal degradation of the containment structure found
during the inspection performed in accordance with ITS
5.6.2.8 shall be reported to the NRC within 30 days of the
current surveillance completion. The abnormal degradation
shall be defined as findings such as delamination of the
dome concrete, widespread corrosion of the liner plate,
corrosion of prestressing elements (wires, strands, bars)
oranchorage components extending to more than two tendons
and group tendons force trends not meeting the requirements
of 10CFR50.55a(b)(2)(ix)(B). The report shall include the
description of degradation, operability determination, root
cause determination and the corrective actions.

c. Following each inservice inspection of steam generator
(OTSG) tubes, the NRC shall be notified of the following
prior to ascension into MODE 4:

1. Number of tubes plugged and repaired;

2. Crack-like indications and assessment of growth for
indications in the first span;

3. Results of in-situ pressure testing, if performed; and

4. Number of tubes and axially oriented TEC indications
left in-service, the projected accident leakage, and an
assessment of growth for TEC indications.

(continued)
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Reporting Requirements
5.7

5.7 Reporting Requirements

5.7.2 Special Reports (continued)

d. Results of OTSG tube inspections that fall into Category C-3
shall be reported to the NRC in accordance with 1OCFR50.72.

e. The complete results of the OTSG tube inservice inspection
shall be submitted to the NRC within 90 days after breaker
closure following restart. The report shall include:

1. Number and extent of tubes inspected,

2. Location and percent of wall-thickness penetration for
each indication of an imperfection,

3. Location, bobbin coil amplitude, and axial and
circumferential extent (if determined) for each first
span IGA indication, and

4. Identification of tubes plugged or repaired and
specification of the repair methodology implemented for
each tube.

5. Number of as-found and as-left tubes with TEC
indications, number of as-found and as-left TEC
indications, the number of as-found and as-left TEC
indications as a function of tubesheet radius, the as-
found, as-left, probability of detection and new TEC
leakage for upper and lower tubesheet indications. An
assessment of the adequacy of the predictive methodology
in Addendum C to Topical Report BAW-2346P, Revision 0,
including assessing the distribution of indications
found in each OTSG to ensure the assumption regarding
the similarity of the distribution of indications remain
consistent from one cycle to the next and that the
assumption of a linear increase in leak rate remain
valid. Corrective actions in the event that the
assessment indicates the assumptions can not be fully
supported.
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CR3 OTSG Tube End Crack (TEC) Leakage Proiections

This document provides the basis for future projection method for axial Tube End Crack (TEC)
indication MSLB accident induced leakage at Crystal River Unit 3. These projections will be
used to determine the projected TEC leakage for the next OTSG inspection in conjunction with
NRC approved LAR # 290 to determine the required tube repairs (plugging or re-rolling) to be
performed during an outage to address the TEC Alternate Repair Criteria (ARC). The
projections will also provide input to the Operational Assessment (OA) upon conclusion of an
outage. This method will demonstrate a conservative approach to TEC leakage predictions based
on the current CR3 TEC trends.

Inputs/Assumptions:

a. TEC leakage rates are based on the methodology in Framatome calculation 51-5053331-01
(Ref 3). These leak rates are based on a probabilistic calculation approach. The LAR
method provides an alternate method of determining TEC leak rates vs. tubesheet radius that
is expected to result in more realistic, but still conservative, TEC leak rates. These leak rates
are determined by a Framatome developed software program called LeakTEC using a 95/95
Monte Carlo statistical method.

b. This method meets the intent of the EPRI Steam Generator Integrity Assessment Guideline
(Ref 4) and NEI 97-06 (Ref 6) for determining the projected (OA) TEC leakage for the
limiting OTSG accident conditions.

c. TEC leakage instead of numbers of indications is used for this projection method. Leakage is
used since it is identified as a maximum postulated leak rate and is the ITS 5.6.2.10.2.f
administrative limit for TEC's. There is no limitation on the number of TEC indications as
long as the postulated leakage limits in ITS 5.6.2.10.2.f are satisfied.

d. Examples of leak rate numbers in this evaluation use typical leakage rates from Ref 1. The
corresponding leakage using the LAR # 290 method will be significantly lower.
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CR3 OTSG ACCIDENT-INDUCED (MSLB) PRIMARY-TO-SECONDARY
LEAKAGE LIMITS SIMPLIFIED DIAGRAM

(PER OTSG)
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CR3 TEC Leakage Proiection Model

PL=ALTEC Leakage + PODLeakage + NLeakage + AddLeakage

PL= Total Projected Leakage
AlTEC Leakage = As-Left TEC Leakage from the current inspection (Note 1)
PODLaag, = The current inspection As-Found Leakage divided by 0.84 minus the current inspection As-

found leakage (i.e., (0.7/0.84) - 0.7) (Note 2)
NLeakage= New Leakage - Current As-Found TEC Leakage minus the Previous As-Left TEC Leakage

(Note 3)
AddL.eakage = Additional leakage based on trending (Note 4).

Note 1 - As-Left TEC Leakage includes the total of all radial zone tubes including both upper and

lower tube end indications. This includes all tubes with TEC indications identified during an inspection
that are not repaired prior to closing out the OTSG.

Note 2 - Use equation for POD from BAW-2346P Rev 0. This can be calculated by the following

equation example: [As-found total TEC leakage/0.84* - As-found total TEC leakage].

Note 3 - New TEC Leakage is the amount of total TEC leakage detected (as-found) above the amount

left in service from the previous inspection. For example: 14 RAs-Found TEC Leakage - I3 RAs-Left TEC Leakage)

equals the "New" TEC Leakage for one operating cycle. This is done for both upper and lower tube
ends. This amount includes the TEC indications/leakage that were either not detected in previous
outages or developed during the previous operating cycle. The assumption is that the new TECs that
were identified in the previous operating cycle represent a similar trend of what future cycle "new" TEC

leakage will be.

Note 4 - To account for a TEC increasing leakage trend, an additional amount of TEC leakage needs
to be added above the previous cycle "new" TEC leakage IF there is any recent increasing new leakage
trend. The use of a linear extrapolation method using the changes in New TEC leakage was selected as
the way to project potential increases in the TEC leak rates. See Enclosure I for a description of why
this method was chosen. Linear extrapolation involves comparing the "new" TEC leakage from the

previous two operating cycles. For example, determine the 14R As-found TEC leakage - 13R As-left TEC Leakage

new TEC leakage and compare to the 13R As-found TEC leakage - 12R As-left TEC Leakage) new TEC leakage. If
the most recent operating cycle "new" TEC leakage is less than the previous "new" TEC leakage, then
there is no apparent increase and this amount is 0.0 gpm. This means that a decreasing trend cannot be
used to provide a leakage credit.

However, if the most recent operating cycle "new" TEC leakage is greater than the previous "new" TEC
leakage, than the leakage difference between the two operating cycles should be added to the projection.

As examples, if the 13R new leakage was 0.45 gpm and the 14R new leakage is 0.45 gpm than no

increasing leakage trend is apparent and no additional leakage amount is applied to this parameter.
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Conversely, if the 13R new leakage was 0.40 gpm and the 14R new leakage is 0.45 gpm then an
increasing trend may be developing. In this case, an additional leakage amount of 0.05 gpm (0.45 -
0.40) should be added to the projected leakage. The equation for this process is (l4Rnew leakage - 13R new

leakage) = Increase Leakage Amount. To account for the possibility of a continuously increasing trend
that deviates from the expected steady or decreasing growth rates observed in Figure 2, also compare the
new leakage values for the 12R new and 13R new leakages. If the new leakage from 13R was greater
than the new leakage from 12R, then determine that difference. If the 13R-14R increase is larger than
the 12R-13R increase, then an increasing rate trend may be occurring. In this case, an additional amount
will be added to the 13R-14R extrapolated amount. This overall process can be summarized by:

1. If there is no increasing trend between the 12Rn,, to 13Rnew to 14 Rnew, then there is no increasing
trend and the Increasing Leakage is 0.0 GPM.

2. If there is an increasing trend only from 12Rn¢w to 13Rnew, but not for 13Rnew to 14Rnew. then
there is no increasing trend and the Increasing Leakage is 0.0 GPM.

3. If there is an increasing trend only from 13Rnew to 14Rnew, then the Increase Leakage is
determined by: Increasing Leakage = (14Rnem - 13Rnew).

4. If the last two cycles show an increase in new leakage and the most recent increase is less than
the previous increase, then Increase Leakage is determined by: Increasing Leakage = (14Rnew -

13Rnew)-
5. If the last two cycles show an increase in new leakage and the most recent increase is greater

than the previous increase, then Increasing Leakage is determined by: (14Rnew - 13Rnew) +

[(14Rnew - 13Rnew) - (13Rnew - 12Rnew)] = Increasing Leakage.

Overall Acceptance Criteria:

Total Proiected TEC Leakage + All Other Degradation Leakage (Roll
Transitions, Non-tube end degradation, etc) must be <1 GPM-150 GPD (0.856
GPM) Prior to OTSG Closeout

Or Reroll/Plug (Repair) as necessary in the current outage to get the total
projected TEC leakage & other degradation for next outage below 0.856 GPM
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EXAMPLE (Note - These are example numbers only)

As an example of how the overall calculation is performed, see the following:

* As-Left TEC Leakage from 13R = 0.325 gpm
* 1 1R to 12R New TEC Leakage = 0.360 gpm
* 12R to 13R New TEC Leakage = 0.350 gpm
* As-Found TEC Leakage for 14R = 0.7 gpm
* POD Leakage for 14R = [(0.7/0.84) - 0.7] = 0.133 gpm
* New Leakage for previous Cycle = (0.7 - 0.325) = 0.375 gpm
* Additional Leakage Trend [(13R to 14R new) - (12R to 13R new)] = [(0.375 gpm) - (0.350

gpm)] = 0.025 gpm
* Total of "Other" OTSG Leakage = 0.06 gpm from the Operational Assessment

If no repairs are initially performed, the as-left TEC leakage will be the same as the as-found TEC
leakage. Therefore, projected TEC leakage =

As-Left 14R TEC Leakage = 0.7 gpm
+

Change (New) 14R TEC Leakage = 0.375 gpm
+

Undetected Indication POD Leakage = 0.133 gpm
+

Increasing Trend TEC Leakage (applicable in this case) = 0.025 gpm

Projected TEC Leakage = 1.233 gpm

Combined with 0.06 gpm for the "Other" OTSG degradation the total projected leakage = 1.293gpm

Since the 1.293 gpm total is greater than the 0.856 administrative ITS limit, some the as-found TEC
indications/leakage must be removed from service before returning the OTSG to service. Therefore, the
as-found TEC leakage must be reduced by at least (1.293 gpm - 0.856 gpm) 0.437 gpm. The as-left
TEC leakage must be reduced to at least 0.7 gpm - 0.437 gpm = 0.263 gpm. This means that repairs
must be completed on the existing as-found TEC indications to result in an as-left TEC total of < 0.263
gpm.

References:

1. BAW-2346P Rev 0, Dated 04/99, Alternate Repair Criteria for Tube End Cracking in the Tube-
to-Tubesheet Roll Joint of Once Through Steam Generators & Addendum A.

2. Framatome Calculation 32-5003879-03, Rev 3, Dated 11/1999, OTSG Tube End Crack Leak
Rate

3. Framatome Calculation 51-5053331-01, Rev 1, Dated 8/10/05, Probabilistic Leakage
Assessment of Crystal River Unit 3 SG Tube End Cracks

4. EPRI Report TR-107621-RI, Dated 03/00, Steam Generator Integrity Assessment Guidelines
5. Framatome Calculation 32-5035732-00, Rev 0, Dated 01/04, CR3 RFO-13 TEC ARC Leakage

Calculation
6. NEI 97-06 Rev 1, Steam Generator Program Guidelines, Dated 12/1999
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Enclosure 1

The method for projecting future TEC leakage to account for possible increasing rates was based on
having a limited number of historical data points available while still providing conservative projections.
To date (thru 13R), there are only two data points (11R - 12R & 12R - 13R) for new TEC leakage
because the TEC ARC has only been in effect since the 1999 (I1iR) outage. We have the new leakage
that developed from 11R to 12R and the new leakage that developed from 12R to 13R. If the overall
leakage is increasing, a linear projection assumes that it will continue to increase at the same rate. CR3
plant data in Figure 2 shows that the increase in cumulative number of tubes with TEC upper indications
is actually slowing down. (i.e. The cumulative number of indications continues to go up over time, but
at a slower rate). Note - Lower TEC tubes are not included in the graph because there is only one data
point in 13R. Some of the decrease may be due to the fact that as tube ends are rerolled or plugged, the
total population of available tubes is decreasing. This would indicate that the change in total leakage
rate should also be steady or decreasing. This is supported by the most recent data from 13R where 11
out of the 12 radial zones showed either no change or a decrease in percent of tubes with new TECs
(Reference Letter 3F0505-12 Attachment D Response b.vii.to NRC) from 12R to 13R.

Various curve fit projections were evaluated for predicting increasing TEC leakage rates. The low
number of data points restricts the use of many of the typically used methods. By extrapolating the
increase between the two previous cycles to 15R, the linear extrapolation method (not to be less than the
14R new leakage) was the most conservative. Therefore, the linear extrapolation method will be used
based on the readings for new leakage.

CR3 Number of Upper Tube Ends with TEC
Figure 2
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U.S. Nuclear Regulatory Commission Attachment F
3F0905-06 Page 1 of 4

NRC Ouestion

1. On page 2 of Attachment F to your submittal dated August 12, 2005, please clarify what is
meant by the 'described method satisfies the minimum requirements for calculating the
projected TEC leakage contained in BAW-2346P Rev 0 as required by ITS 5.6.2.10.2.f." In
addition, clarify what is meant that the leakage will be determined in conjunction with "NRC
approved LAR # 290 or existing leak rates" to determined the required tube repairs. This
latter sentence may not be consistent with the proposed technical specification change which
states that main steam line break (MSLB) leakage rates shall be determined by the
methodology in Addendum B to BAW-2346P, Rev 0.

Response

The words, "The described method satisfies the minimum requirements for calculating the projected
TEC leakage contained in BAW-2346P, Revision 0, as required by ITS 5.6.2.10.2.f." (Page 2 of
Attachment F from the August 12, 2005 submittal) state that the described method was intended to show
that Crystal River Unit 3 (CR-3) would continue to meet the Tube End Crack (TEC) leakage
requirements described in the Improved Technical Specifications (ITS). The statement was also
identifying that CR-3 will continue to meet all the requirements contained in BAW-2346P, Revision 0,
which is referenced in the ITS. To help ensure the TEC leakage projection method is clear, Addendum
C, Attachment E in this revised submittal has been revised to delete all the wording contained in
paragraph "a" of the Inputs/Assumptions section on Page 2.

The phrase "or existing leak rates" on Page 2 of Attachment F was referring to the existing TEC leak
rates as previously approved by the NRC in Addendum A to BAW-2346P, Revision 0. The intention
was that the TEC leakage prediction method could still be used with the leak rates approved by the
NRC. As CR-3 is intending to use the proposed Addendum B leak rates for all future inspections, the
phrase, "or existing leak rates," will be deleted. Page 2 of Addendum C in this revised submittal has
been updated to reflect this change.

NRC Ouestion

2. On page 2 of Attachment F to your submittal, Framatome calculation 32-5053981-00 is
referenced. Please discuss what this reference is and provide a copy for NRC review and
approval since it may be used in the calculation of tube end cracking (TEC) leakage. This may
also be in conflict with the proposed technical specification which states that the contribution
to MSLB leakage rates from TEC indications shall be determined utilizing the methodology in
Addendum B dated August 10, 2005 to Topical Report BAW-2346P, Revision 0.

Response

Calculation 32-5053981-00 (Probabilistic Implementation of CR-3 TEC ARC - Supporting
Calculations) is the Framatome document that implements the probabilistic method for determining TEC
leak rates. The calculation supports the probabilistic method as described in Addendum B by
benchmarking the LeakTEC software program that makes up the probabilistic method. The calculation
was presented to the NRC reviewer during the week of August 22, 2005 to clarify any perceived conflict
between the two documents. Addendum C was revised to delete the reference to calculation 32-
5053981-00 from Page 2 and from the References section on Page 6.
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NRC Ouestion

3. Regarding item d on page 2 of Attachment F to your submittal, the staff agrees that leakage is
the parameter of concern from a safety perspective. However, the amount of leakage from the
steam generator is a direct result of the number of TEC indications. In addition, your
proposed methodology for determining the amount of leakage has inherent assumptions with
respect to the number and distribution of indications. That is, although you are proposing to
apply the probability of detection value directly to the as-found leakage (rather than to the
number of indications), this approach is equivalent to determining the number of indications
that were missed during the inspection and then assigning a leakage value to each of these
indications. In addition, your approach for new leakage is inherently assuming that the
distribution of new indications (i.e., as a function of tubesheet radius or radial zone) is
identical between successive operating intervals. Given that these assumptions are critical to
ensuring that any projections of accident induced leakage are conservative, please discuss your
plans for modifying your proposed technical specifications to include reporting requirements
related to implementation of this methodology. For example, include reporting requirements
to provide the number of tubes with TEC indications and the number of TEC indications as a
function of tubesheet radius and zone, and the as-found, the as-left, the POD, and the new
TEC leakage for both the lower and upper tubesheet indications. In addition, include
reporting requirements for assessing the adequacy of the predictive methodology including
assessing the distribution of indications found in each steam generator to ensure that your
inherent assumption regarding the similarity of the distribution of indications remains
consistent from one cycle to the next and that the assumption of a linear increase in leak rate
remains valid. The reporting requirements should also include proposed corrective actions in
the event that your assessment indicates that your assumptions can not be fully supported.

Response

CR-3 has provided a proposed change to the administrative Special Reports section of the ITS that will
include new detailed reporting requirements for the 90-Day Special Report for the Once-Through Steam
Generator tube inservice inspection. The new information will be added to ITS 5.7.2.e as item #5. The
number of indications will be provided as a function of the radius from the tube centerline to the middle
of the tubesheet. Information will not be provided by zone because the LAR #290 method for
calculating leakage does not use discrete radial zones to categorize leakage. The proposed wording for
the new reporting requirements of the 90 Day Special Report is:

5. Number of as-found and as-left tubes with TEC indications, number of as-found and as-left
TEC indications, the number of as-found and as-left TEC indications as a function of
tubesheet radius, the as-found, as-left, probability of detection and new TEC leakage for upper
and lower tubesheet indications. An assessment of the adequacy of the predictive methodology
in Addendum C to Topical Report BAW-2346P, Revision 0, including assessing the
distribution of indications found in each OTSG to ensure the assumption regarding the
similarity of the distribution of indications remain consistent from one cycle to the next and
that the assumption of a linear increase in leak rate remain valid. Corrective actions in the
event that the assessment indicates the assumptions can not be fully supported.

NRC Question

4. Figure 2 of Attachment F to your submittal is intended to demonstrate that any increase in
leakage can be modeled using a linear extrapolation. In this figure, the number of tubes with
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TECs is plotted as a function of time. Since the number of indications is the parameter used in
the leakage calculation and each tube can have multiple indications, please provide a plot of
the number of indications as a function of time. Please address how you will account for
additional indications that may have initiated in tubes that were repaired (since tubes may be
left in service longer under the proposed revision to the amount of leakage assigned to each
indication resulting in more time for indications to initiate).

Response

A plot is provided below that shows the cumulative number of TEC indications as a function of time.
Data is presented for the 1IR (1999), 12R (2001), and 13R (2003) outages. Similar to Figure 2 in
Addendum C, the numbers of indications found have not been reduced as a result of plugging or re-
rolling. One difference between Figure 2 and this plot, however, is that no data is presented here for the
Mid-Cycle (1997) inspection because the TEC indication codes were not the same as the current Single
Axial Anomaly (SAA) and Multiple Axial Anomaly (MAA) codes. The difference is that the 1997 data
did not identify the specific number of TECs for a tube end with multiple indications and consequently
including this data would not result in an accurate comparison. Therefore, there is no data from 1997
presented in this plot. The plot continues to show that the cumulative number of TEC indications is
increasing at a rate closely approximated by a straight line curve.

As additional information, the number of TEC indications per tube (presented in the response to
question b.vi from Attachment D of letter, 3F0505-12, dated May 20, 2005) is identified for each radial
zone for 1999 to 2003. The table shows that for both OTSGs, the number of indications/tube is not
showing an increasing trend. Tubes in zones 1 through 4 are not normally re-rolled to reduce leakage
during an outage and therefore those areas represent what the remainder of the zones should also
experience with the revised leakage rates (less re-rolling). The indications/tube trends from zones 1
through 4 provides a good basis for initially concluding that the new indications in other radial locations
will not change significantly after the LAR #290 rates are applied.

CR-3 will not specifically inspect/account for additional indications in repaired tubes because once a
tube has been repaired it cannot develop additional indications that are counted for leakage. However,
CR-3 will review the as-found number of indications and leakage during the assessment of this
methodology that will be required for the 90-Day Special Report. The assessment will identify if the
numbers of indications or leakage rates are higher than would be predicted by this methodology due to
tubes with indications remaining in-service longer. The assessment will address any corrective actions
that were taken.
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CR3 Number of Upper Tube End TEC Indications
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