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REACTOR COOLANT SYSTEM

SURVEIELANCE REQUIREMENTS (Continued)

1) A1l nonplugged tubes that previously had detectable wal)
penetrations (greater than 20%),

2) Tubes in those areas where experience has indicated potentia)
problems, and

3) A tube inspection (pursuant to Specification 4.4.5 4a.8) shal)
be performed on each selected tube. If any selected tube does
not permit the passage of the eddy current probe for a tube
inspection, this shal) be recorded and an adjacent tube snal)
be telected and subjected to a tube inspection.

c. For Unit 1, in addition to the 3X sample, al) tubes for which the
alternate plugging criteria has been previously applied shall be
inspected in the tubesheet region.

d.  The tubes selected as the second and third samples (if required by
Table 4.4~2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1) The tubes, selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found, and

2) The inspections include those portions of the tubes where
imperfections were previously found.

Tho results of each sample inspection shall be classified into one of the
following three categories:

teqor 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 1X of the
total tubes inspected are defective, or between
5% and 10% of the total tubes inspected are
degraded tubes.

=3 More than 10% of the tota) tubes inspected are
degraded tubes or more than 1% of the inspected
tubes are defective.

Note: In all inspections, previously degraded tubes must exhibit
significant (greater than 10%) further wall penetrations
to be included in the above percentage calculations.

CATAWBA - UNITS 1 & 2 3/4 4-13 Amendment No. 47 (Unit 1)
Amendment No. 40 ‘Unit 2)
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Contirusd)

4.4.5.3 [nspection Frequencies = The above required inservice inspections of
steam gonora%or tubes saali be performed at the following frequencies:
a. The first inservice inspection shall be performed after 6 Effective

Full Power Months but within 24 calendar months of inftial criticality
Subsequent 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, 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 results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 wmonths. The increase in inspection frequency
shal) apply until the subsequent inspections satisfy (he criteria of
Specification 4.4.5 3a.; the interval may then be ex.endel to a
maximum of once per 40 months, and

¢. Additional, unscheduled inservice inspections shall be performed

each steam generator in accordance with the first sample inspectiva

specified in Table 4.4-2 during the shutdown subsequent to any of

the following conditions:

1) Reactor-to-secondary tubes leak (not including leaks originating
from tube-to-tube sheet welds) in excess of the limits of
Specification 3.4.6.2, or

2) A seismic occurrence greater than the Operating Basis Earthquake, or

3) A loss-of-coolant accident requiring actuation of the Engineerad
Safety Features, or

4) A main steam line or feedwater line break.

CATAWBA - UNITS 1 & 2 3/4 4-14



REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

4.4.54 Acceptance (Criteria

a. As used in this specification: ) e

.:;\f’f

~0r

1) ;ggirf!gtion means an exception to the dimensions, finish or
contour of a tube™rom that regquired by fabrication drawings or
specifications. Eddy-current testing indfcations below 20X of
the nominal tubepwall thickness, i1f detectable, may be
considered as imperfections,;

ov s\leeve

2) Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of &
tube; ov sleeve !

[ ) ‘“,‘b\ccvc"

3) %ﬁgr!dgd Tube means a tube*Containing imperfections greater
an or equal to 20% of the noninalt§|11 thickness caused by

degradation; ke or Sleeue.
4) X radation means the percentage of the tube wall thickness
affected or removed by degradation; Lor sleey
5) fect means an imperfection of such severity that it exceeds
e gﬁlinit. A tube containing a defect is defective;

em““ bv SleeV L.
6) ESggeigg_k%g%§ means the imperfection th at or beyond which
the tube .hall be removed from Strvic‘aklll-l equal to 40% of
the nomina)l tube.wall thickness. For Unit 1, this definition

ddes not apply to the region of the tube subject to the alter-
nate tube plugging criteria,

(' ‘vlct'

7) Unserviceable describes the condition of a tube if it leaks or
con%a‘ns a defect large enough to affect its structural integ-
rity in the event of an Operating Basis Earthquake, a loss-of-
coolant accident, or a steam line or feedwater line break as
specified in 4.4.5 3¢c., above;

8) Tube Inspection means an inspection of the steam generator tube
rom the point of entry (hot leg side) completely around the
U=bend to the top support of the cold leg; |

-
'\.."5 \W:\.’;\\HC‘ o V':PQ. rCcl L..* S\CC\Jm : t’?" a\:;o means ‘f“L\ :]

'\,\,\P, ,.«-—»\(,‘;'f‘lo‘; deptrh at o beyend whickh a Slecved
\' AT \Oui.\\ \) € ?"»’336&' Tl'\C. V-d'r‘n‘”f“ \im, & 1 5
\ ‘.Ii'u.}”Jbe,ts sleeved due o deavadat vm 1n rhe

- ‘) -
‘ F ¥ distance Yhen anu defects Fouad m»*hu tobe Ve-
i ~ _4 Llaw) *he Seecle »L'/-\YJ net Ncc,e.si,\%a,fg, Eﬁ\\.'o\‘ﬁ\/\q.
v & A 3
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

9) Preservice Inspection means an inspection of the full length of
€aCh tube 1n each steam generator performed by eddy current
vechniques prior to service to establish a baseiine condition
of .o tubing. This inspection shall be performed prior to
initia) POWER OPERATION using the equipment and technigues
expected to be used during subsequent inservice inspections.

10) Tube Rol) Expansion is that portion of a tube which has been
increased 1n aiameter by a rolling process such that no crevice
exists between the cutside diameter ~f the tube and the
tubesheet.

b I gist%nco is the minimum length of the roll expanded portion
0 e tube which cannot contain any defects in order to ensure
the tube does not pull out of the tubesheet. The F* distance
is 1.60 inches and is measured from the bottom of the roll
expansion transition or the top of the tubesheet if the bottom
of the roll expansion is above the top of the tubesheet.
Included in this distance is a safety factor of 3 plus 2 0.5

inch eddy current vertical measurement uncertainty.
# 3 o

12) does not require the tube to

red when the tube degradation
exceeds the pruggiag limit g0 long as the degradation is in
that portion of the tube from F* to the bottom of the
tubesheet. This definition does not apply to tubes with

\ degradation (i.e., indications of cracking) in the F*

distance.

b. The steam generator shall be determined OPERABLE after completing
the corresponding actions (plug or repair all tubes exceeding the
K epa = piugging- 1imit and all tubes containing through-wall cracks) required
by Table 4.4-2. For Unit 1, tubes with defects below F* fall under
the alternate tube plugging criteria and do not have to be plugged.

4.4.5.5 R.E"t‘ - 0’6,}74‘""5 J—-

a. Within 15 days following the completion of each in:nrvico inspection
of steam generator tubes, the number of tubes in each steam
generator shall be reported to the Commission in a Special Report
pursuant to Specification 6.9.2;

b. The complete results of the steam generator tube inservice inspection
shall be submitted to the Commission in a Special Repecrt pursuant to
Specification 6.9.2 within 12 months following the completion of the
inspection. This Specia! Report shall include:

1) Number and extent of tubes inspected,

CATAWBA - UNITS 1 &2 3/4 4-16 Amendment No. 47 (Unit 1)
Amendment No. 40 (Unit 2)




REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

2) Location and percent of wall~thickness penetration for each
indication of an imperfection, and

3)  ldentification of tubes wingRgemy ' (© “C <

¢. For Unit 2, results of steam generator tube inspections, which fa))
into Category C+=3, shall be reported in a Specia) Report to the
Commission pursuant'to Specification 6,9.2 within 30 days and prior
to resumption of plant oparation. This report shall provide a
description of investigations conducted to determine cause of the
tube degradation and corrective measures taken to prevent recurrence.

d. For Unit 1, thc results of inspections for all tubes for which the
alternate tube plugging criteria has been applied shal) be reported
to the Nuclear Regulatory Commission in accordance with 10 CFR 50,4,
prior to restart of the unit following the inspection. This report
shall include:

1) Identification of applicable tubes, and

2) Location and size of the degradation.

CATAWBA = UNITS 1 & 2 3/4 4-16a Amendment No. 47 (Unit 1)
Amendment No. 40 (Unit 2)
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REACTOR COOLANT SYSTEM

BASES

SAFETY VALVES (Continued)

relief capability and will prevent overpressurization. In addition, the
Overpressure Protection System provides a diverse means of protection against
overpressurization at Jow temperatures.

OQuring operation, all pressurizer Code safety valves must be OPERABLE to
prevent the Reactor Coolant System from being pressurized above its Safety
Limit of 2735 psig. The combined relief capacity of all of these valves is
greater than the maximum surge rate resulting from a compliete loss~of~load
assuming no Reactor trip until the first Reactor Trip System Trip Setpoini is
reached (1.e., no credit is taken for a direct Reactor trip on the loss~of=load)
and also assuming no operation of the power-operated relief valves or steam
dump valves.

Demonstration of the safety valves' 1ift settings will occur only during
shutdown and will be performed in accordance with the provisions of Section X|
of the ASME Boiler and Pressure Code.

2/4 4.3 PRESSURIZER

The 1imit on the maximum water volume in the pressurizer assures that the
parameter is maintained within the normal steady-state envelope of operatign
assumed in the SAR. The limit is consistent with the initial SAR assumptions.
The l2-hour periodic surveillance is sufficient to ensure that the parameter
is restored to within its limit following expected trarsient operation. The
maximum vater volume also ensur:s that a steam bubble ‘s formed and thus the
Reactor Coolant System is not a hydraulically solid system. The requirement
that a minimum number of pressurizer heaters be QOPERABLE enhances the capabil ty
of the plant to control Reactor Coolant System pressure and establish natural
circulation,

/8.4 4 RELIEF VALVES

The power-operated relief valves (PORVs) and steam bhubble function to
relieve Reactor Coolant System pressure during all design transients up to and
including the design step load decrease with steam dump. Operation of the
PORVs minimizes tre undesirable opening ¢f the spring=loaded pressurizer Code
safety valves. Each PORV has a remotely operated block valve to provide a
positive shutoff capability should a relief valve become inoperanle. Testing
of the PORVs includes the emergency N, suoply from the Cold Leg Accumulators
This test demonstrates that the valves ir the supplvy line operate satisfact or‘1
and that the nonseéfety portion of the instrument air system is not necessary
for proper PORV oreration.

3/4.4.5 STEAM GEMERATORS

The Surveillence Requirements for irspection of the steam generator tubes
ensure that the structural integrity of tnhis portion of the Reactor Coolant
System will be maintained The program for inservice inspection of steam

CATAWBA = UNITS 1 & 2 B 3/4 4-2
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REACTOR COOLANT SYSTEM

BASES

STEAM GENERATORS (Continued)

?enorator tubes is based on a modification of Regulatory Guide 1.83, Revision 1.
nservice inspection of steam generator tubing is essential in order to maine

tain surveillance of the conditions of *he tubes in the event that there is
evidence of mechanica) damage or progressive degradation due to design, manu-
facturing errors, or inservice conditions that lead to corrosion. Inservice
inspection of steam generator tubing also provides a means of characterizing the
nature and cause of any tube degradation so that corrective measures can be taken,

he plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry 1imits found to result in

kbucked negligible corrosion of the steam generator tubes. If the secondary coolant

Re pairg
wwcf*“

rega

chemistry is not maintained within these limits, localized corrosion may likely
result in stress corrosion cracking. The extent of cracking during plant opera-
tion would be 1imited by the limitation of steam generator tube leakage between
the Reactor Coolant System and the Secondary Coolant System (reactor-to-secondary
leakage = 500 gallons per day per steam generater). Cracks having a reactor-to-
secondary leakage less than this limit during operation will have an adeguate
margin of safety to withstand the loads imposed during norma)l operation and by
postulated accidents. Operating plants have demonstrated that reactor=-to-
secondary ieakage of 500 gallons per day per steam generator can readily be
detected by radiation monitors of steam generator blowdown. Leakage in excess
of this 1imit will require plant shutdown and an unscheduled inspection, during
which the leaking tubes will be located and Pluggge. reg red

wastage-type defects are unlikely with proper chemistry treatment of the
secondary coclant. However, even if a defect should develop in service, it
will be found during scheduled inservice steam generatcr tube examinations,
wil) be required for &11 tubes with imperfections exceeding the
limit of 40% of the ti.je nominal wall thickness. For Unit 1,
efecti e tubes which fal) unde: the alternate tube plujging criteria do not

',-d"“' to be W.ﬁ Steam generator tube inspections of operating plants have
' t

emonstra heefpability to reliably detect wastage type degradation that
has peneiret®d 20% of the original tube wall thickness.

Whenever the results of any steam generator tubing inservice inspection

Toset B fall into Category C-3, these results wil) be reported to the Commission pur-

suant to Specification 6.9.2 prior to resumption of plant operation, Such

cases will be considered by the Commission on a case-by-case basis and may
result in a requirement for analysis, latoratory examinations, tests, additiona)
eddy=current inspaction, and revision of *he Technical Specifications, if
necessary. L sert (.

3/8.4.6 REACTCR COOLANT SYSTEM LEAKAGE

3/4.4.6.1 LEAKAC: DETECTION SYSTEMS

The Leakage Jetectic Systems requirad by th s specificatior are prc ided
Lt monitar and detect lea age from the r«actor co-lant pressure toundary.

CATAWBA = UNITS 1 & 2 B 3/4 4-3 Anendment N¢. 47 (Unit 1)
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Attachment No. 2

se8 AL S ! rators, Insert It

The B&W process (or method equivalent) to the inspection method
described in Topical Report BAW-2045(P)-A will be used. Inservice
inspection of steam generator sieeves is also required to ensure RCS
integrity. Because the sleeves introduce changes in the wall thickness
and diameter, they reduce the sensitivity of eddy current testing,
therefore, special inspection methods must be used. A method is
described in Topical Report BAW-2045(FP)-A with supporting validation
data that demonstrates the inspectability of the sleeve and underlying
tube. As required by NRC for licensees authorized to use this repair
process, Catawba com.its to validate the adequacy of any system that is
used for periodic inservice inspections of the sleeves, and will
evaluate and, as deemed appropriate by Duke Power Company, implement
testing methods as better methods are developed and validated for
commercial use,

Bases, 3/4.4.5, Steam Generators, Insert [tem B:

Defective steam generator tubes can be repaired by the installation of
sleeves which span the area of degradation, and serve as a replacement
pressvve boundary for the aegraded portion of the tube, allowing Lhe tube to
remain in service,

4.4, Generators, Insert ltem C:

1f a tube is sleeved due to degradation in the F* qistance, then any defects
in the tube below the sleeve will remain in service without repair,



