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1.0 INTRODUCT "ON

By letter dated Ma~.n 25, 1992, as supplemented May 28, 1992, the Baltimore
Gas and Electric Conpany (the licensee) submitted a request for changes to the
Calvert Cliffs Nuclear Power Plant, Unit Nos. I and 2, Technical
Specifications (7S). The proposed amendments would revise the Calvert Ciiffs
TS for both urits to provide conditions under which the steam aenerator
inspection intervals may be extended to 30 monihs in accordance with the
guidance provided in Generic Letter (GL) 91-04. In addition, a one-time
variasnce (Unit 2 orly) is requested from the proposed TS condition which
refuires that the last inspection include 2C percent of the steam generator
tubes being inspected with results in the C-1 Category when extending the
inspection frequency beyond 24 months. The C-1 Category is when less than §
percent ~ the total tubes inspected are degraded tubes and none of the tut-.
are dxfective. The GL had not been issued prior to the last inspection of the
Unit 2 steam generators during which 15 percent of the tubes were tested with
cesults in the C-1 Category.

Specifically, the requested changes are for TS 4.4.5.3, 3.4.6.2., 4.4.6.2, and
supporting TS Bases. The licensee's submittal identifies and provides
Justification where deviations from the guidance provided in GL 91-04 are
proposed. The requested variance for Unit 2 inspection of 20 percent of the
tubes tested with results in C-1 Category, as specified in the GL, is a
f-otnote for Unit 2, TS 4.4.5.3, which states that a 15 percent sample with
results in the C-1 Category i: acceptable for the unit's current cycle 9

oper .tion.

The May 28, 1992, letter provided supporting information for the requested
Unit 2 one-time variance that did not expand the scope of the ori~*nal Notice
or change the initial proposed no significant hazard. consideratic.
determination.
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2.0 BAC¥GROUND

GL 91-04 was issued on April 2, 1991, Lo provide guidance to licensees for
preparing license amendment requests to modify existing surveillance intervals
to be compatible with 24-month fuel cycles. Improved reactor fuels allow
licensees to increase the duration of fuel cycles from the previous 18-menth
cycles to 24-month cycles. The Calvert Cliffs units are currently operating
on 24-month cycles.

The Calvert Cl1iffs TS require that the results of the inservice inspections
(ISI) of the steam generator tubes shall be classified into one of the
following these categories:

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 tubc:, %ut not
more than 1% of the total
tubes inspected are defective,
or betwean 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% of the

nspected tubes are defecti.»,

The cu.rent Calvsert C1iffs TS allow the surveillance interval for performing
the ISI of the steam generators tc be extended vo a maximum of 40 months if
the results from two consecutive inspections are each in the C-1 category or
if two consecutive inspections demonstrate that previously observed
degradation has not continued and no addi‘tional degradation has occurred.
However, if either of -he two previous inspections yielded inspection results
in the C-2 category, the next inspection must be performed within 24 months.
Unlike other surveillances, the 24-month inspection period ic not subject to a
25 percent extensiorn under TS 4.0.2., Calvert Cliffs Units 1 and 2 operate on
a "ominal 24-monih fuel cycl- and the 24-month inspection interval frequently
does not coincide with the next refueling outage, particulaily if theve wore
unplanned outages during the fuel cycie or if there is a delay hetween the
completion of the steam generator inspections and plant startup.

GL 91-04 r-ovides guidance for TS which allows extension of the inspection
interval for steam gencrators in the (-2 category from 24 to 30 months. This
guidance includes increasing the number of tubes inspected based on the
results of the previous inspection, performing an engineering analysis of
steam generatnr tube integrity for operation longer than 24 months between



inspections and reducing the TS limit on leakage between the primary and
secondary coolant systems.

3.0 EVALUATION

Tne event which must be considered when revising the steam generator
inspection intervals is the steam generator tube rupture event as discussed in
Section 14.15 of the Updated Final Safety Analysis Report (UFSAR) for the
Calvert Cliffs facility. The steam generator tubes provide a ha2at transfer
boundary between the primary reactor coolant and the secondary feedwater ard
steam, and the proposed inspection intervals should provide reasonable
assurance that the steam generator tubes wil® have structural integrity until
the next inspection. The integrity of the barrier is significant to
radiological safety in that a leaking or rupturcy tube would allow the
transfer of reactor coolant into the main steam system with possible release
to the environment.

The Ticensee has proposed the TS changes in accordance with the guidance
provided in GL 91-04 to maintain an acceptable confidenc: level in the
structural integrity of the steam generator tubes. Where the licensee
deviates from the guidance of GL 91-04, justification is provided. The
proposed chinges address an increase in sample size, details on the
engineering analysis to be used, and the requirements for lower )imits on the
primary-to-secondary leakage.

3.1 Sample Size

In relation to the sample size, the licenses notes that the TS for Calvert
Cliffs require a minimum of 3 percent of the total number of tubes in each
sieam generator be inspected during each ISI interval.

The proposed TS allow this inspection interval to be extended beyond 24 months
if the last inspection examinad at least 20 percent of the tubes and the
results were in the C 1 category or at least 40 percent of the tubes were
examined and the resu'ts were in the (-2 category. This increasing sample
size is a compensating measure *to offset the extension in surveillance
intervals in accordance with the guidance in G\ 92-01. The propused changes
also requi~e an engineering assessmert if the ISI results of either of the
previous two inspections were ir the C-2 category in accordance with GL 91-04.

The proposed wording for TS 4.4.5.3.2 are consistent with the guidance
provided in GL 91-04 with the following exception. The licensee has added "at
least" in front of the 20 percent and 40 percent tube inspection statements.
This addition is to clearly state that the percentages are the minimum
required in that the licensee frequently inspects 100 percent of the steam
generator tubes.

In additinr, a footnote is proposed for the Unit 2, TS 4.4.5.3.2.2, which
statev that "for Cycle 9, an inspection of 15% of the steam generator tubes
with inspection results in the C-1 Category shall be acceptable to extend the



next inspection up to 30 months to coincide with the next refueling outage."
The last ISI of the Unit 2 steam generators was performed in October of 1991)
and 15 percent of the steam g.nerator tubes were inspected. This inspection
was performed prior to the issuance of GL 91-04 which was issued on April 2,
1991, which specified a sample size of 20 percent.

The lTicensee indicates that 100 percent of the tubes (16,947 tubes) were
ingpected in both of the Unit 2 steam generators in April of 1989. As the
result of the inspection, only 11 of 22 tubes were found to have indications
of imperfections which exceeded the plugging limit of 40 percent loss of
nominal wall thickness. An additional 11 t.bes were plugged as a preventive
measure. The results of the ISI were in the (-2 category. In addition, a
Motorized Rotating Pancake Coil (MRPC) examination of the Unit 2 steam
generator tubes was performed in July 1990. The tuba-to-tubesheet expansion
region was examined on 35% of the hot leg tubes and no flaws were detected.

In October 1990, 15 percent of the tubes in both Unit 2 steam generators were
inspected in preparation for the resumption of power operation following an
extended shutdown. No power operation occurred on Unit 2 hetween the April
1989 and this inspection. During this period steam generator chemistry
conditions were maintained consistent with the recommendations in Electric
Power Research Institute (EPRI) Report NP-6239-5405-2, "PWR Secondary Water
Chemistry Gu.delines," Revision 2. The ISI resulted in no tubes being plugged
and the recults were in the C-1 category.

Additional justification for the requested one-time variance was [rovided in
the May 28, 1992, submittal. The Unit 1| steam generators were controlled to
the same chemistry requirements during .he 1989-1990 shutdown as were in the
Unit 2 steam gene-ators. An ISI of the Unit 1 steam generators just completed
during the current Unit 1 refueling outage revealed 1ittle degradation. On'y
18 of the 16,861 tubes inspected full length with the bobbin coil were plugged
as result of eddy current indications. In addition, a 3-coil MPPC examination
wa: conducted on 25% of the hot leg tube-to-tube sheet expansion zone region
in each steam generator and no cra:ks were detected.

The proposed changes to the TS wording in 7S 4.4.5.3.a, 4.4.5.3.b and a new
8.4.5.3.d reflect the guidance in ulL 9.-04. Specifically, if the criteria in
TS 4.4.5.3.a is met the I5] ‘nterval can be extended to a maximum of once per
30 or 40 months, as applicable, and the provisions of 7S 4.0.2 do not apply
for extending the frequency of ISI as specified in 1S 4.4.5.3.a and .b.

The staff has determined that the proposed changes to TS 4.4.5.3.a, 4.4.5.3.b,
the addition of 4.4.5.3.d, and the one-time variance from the 20 percent
sample size are acceptable. The use of "at least" in the woerding of the TS
provides clarification that the percert specified are minimum percentages, the
rest of the proposed TS are consistent with GL 91-04; adequate justification,
as discussed above, has been provided for the requested one-time variance from
tha 20 percent sample size for Unit 2 during the remainder of cyc'e 9
operation.



3.2 fEngineering Asses.ment

GL 91-04 provided guid. ce for modifying the TS Bases Section to clarify the
intent of the engineering assessment of steam generator tube integrity
included in he r ‘oposed changes to TS 4.4.5.3.a. The guidance provided in GL
91-04 provides . ‘ee elements to be considered in an engineering assessment.
The licensee pruposes inclusion of the three elements with one exceptiun. The
proposed element two does not include an assessment of the maximum flaw size.

Tne ISI of the steam generator tubes is to provide reasonable assurance that
the structural integrity of this portion of the reactor coolant system
boundary is maintaired. The purpose of the engineering assessment is to
demonstrate that the steam generator tubes maintain adequate structural
capability against burst between inspections.

The Ticensee’s justificati~. “Z¢ not including the requirement to ascess the
maximum flaw size is that pressurized water reactor (PWP) sieam generator tube
inspections are typically conducted using an eddy current bubbin coil device.
While this device is capable of determining the depth of a tube defect, it is
not capable of determining the length or widtk of the defect. Therefore,
there is insufficient information to determine the size of a detected flaw or
the maximum flaw size that can be expected before the next inspection. This
information is not necessary in order to determine the structural margins
r-lative to Regulatory Guide (RG) 1.121, “"Bases for Pluyging Degraded PWR
Generator Tubes." This determination is currently made using only depth
information from eddy current testing.

The licensee further sta*e- %2l ./ the results of either of the previous two
IST were in the C-2 category classification, an engineering assessment would
be required prior to operation beyond 24 months. This assessment would
determine whether all tubes will retain adequate structural margins against
burst throughout normal operating, transient, and accident conditions until
the end of the fuel cycle or 30-months, whichever occurs first. The
assessment would include a review of the flaws found during the previous
inspection and a comparison of the structural margins to the criteria in RG
1.121. Also, the assessment mode! would be updated, as appropriate, based an
comparison of the predicted results of the steam generator tube integrity
assessment with actual results from inspections.

The staff has determined that the proposed changes to TS Bases 3/4 4.5 are
acceptable. As noted above, the licensee states and the staff agrees, that an
assessment of the maximum flaw size is not necessary to determine the
structural margin relative t¢ the criteria of RG 1.12]1. In additicn, recent
[SI of the steam generator tubes at the Calvert Cliffs units have resulted in
a small number of tubes with flaw indications (22 of 16,947 and 18 of 16,861)
which required plugging. Thus, there is rcasonable assurance that the
structural integrity will be maintained for the proposed increase in the
interval between [ I[.



3.3 Leakage Limits

GL 91-04 specifies a reduced primary-to-secondary leakage limit for any steam
generator not isolated from the Reactor Coolant System to allow plant
operation beyond 24 months. The guidance provided in GL 91-04 reduces the
current standard TS leakage limit of 500 gallons-per-day for each steam
generator to 100 gallons-per-day for each steam generator.

The current Calvert Cliffs TS do not include the 500 gallons-per-day leakage
limit, however, the licensee imposes an administrative limit of an 100
gallons-per-day leakage for each steam generator. The proposed change to TS
3.4.6.2.c will include the 100 gallons-per-day leakage 1imit through any one
steam generator as specified in GL 91-04.

The staff has determined that the proposed change to TS 3.4.6.2.c is
consistent with the primary-to-secondary limit specified in GL 91-04, is a
conservative 1imit for allowing plant operation beyond ¢+ months, and is
acceptable.

In addition, the current surveillance TS 4.4.6.2.c states that the leakage is
determined by performing a "water inventory balance.” While the leakage
measurement for comparison to the 1 gallon-per-minute limit is determined
using a water inventory balance, the leakage measurement for comparison to the
100 galler -per-day p«r steam generator limit will be determined using an
aralysis of se. undary coolant radiochemistry. This analysis cannot be
considered a "water inventory balance." Therefore, the licensee nraposes to
revise the surveillance requirement to state, "Determining Reac*cr Coolant
System leakage." The proposf{ <uange does not alter the surveiliance
requirement, but allows the different measurement technique to be used.

The staff has determined that the proposed change to TS 4.4.6.2.c is
acceptable in that the surveillance requirement is not changed and other
measurement techniques are available for meeting the required surveillance.
The changes te TS Bases 3/4.4.6.2 to refl.ct the new primary-to-secondary
Teakage are also acceptable.

4.0 CUMMARY

sased on the above evaluation, the staff has determined that the ISI intervals
for the Calvert Cliffs, Units 1 and 2, steam generators may be extended to

30 months and that a one-time variance, for Unit 2 only, from the proposed TS
requirement that the last inspection include 20 percent of the steam generator
tubes having been inspected when extending the ISI interval beyond 24 months.
This one-time variance is only appiicable for the remainder of cycle 9
operation for Unit 2 which is scheduled to be completed in the spring of 1993.

Therefore, the proposed changes to TS 4.4.5.3.a, 4.4.5.3.b, 3.4.6.2.¢,
4.4.6.2.¢c, B3/4.4.5, B3/4.4.6.2, and the addition of 4.4.5.3.d are acceptable
and provide reasonable assurance that the steam generator tubes will maintain
structural integrity becween the allowed ISI intervals.
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