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REACTOR COOLANT SYSTEM
3/4.4.5 STEAM GENERATORS

LIMITING CONOITION FOR OPERATION

3.4.5 Each steam generator shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:

With one or more steam generators inoperable, restore the inoperable generator(s)

to OPERABLE status prior to increasing Tavg above 200°F,

SURVEILLANCE REQUIREMENTS

4.4.5.0 Each steam generator shall be demonstrated OPERABLE by performance of
the following augmonted inservice inspection program and the requirements of
Specification 4.0.5.

4.4.5.1 Steam Generator Sample Selection and Inspection = Each steam generator
shal) be determined UPERABLE during shutdown Dy se =cting and inspecting at

least the 1.nimum number of steam generators cpeci‘ied in Table 4 4-1.

4.4.5.2 Steam Generator Tube Sample Selection and Inspection - The steam
generator tube MiNnimum sample Size, 1nspection result classitication, and the
corresponding action required shall be as specified in Table 4.4-2. The
inservice inspection of steam generator tubes shal! be performed at the fre-
quencies specified in Specification 4.4.5.3 and the inspected tubes snall pe
verified acreptable per the acceptance criteria of Specification 4.4.5.4. The
tubes selected for each inservice inspection shall include at least 3% of the
total numper of tubes in all steam generators: the tubes selected for these
inspections shall be selected on a random basis except:

a. Where experience in similar plants with similar water chemistry
indicatec critical areas to be inspected, then at least 50% of the
tubes inspacted shall be from these critical areas;

. The first sumple of tubes selected for each inservice inspection
(subseguent to the preservice inspection) of each steam generator
shall include:
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SURV R REMENTS (Continued)

1) A1 nonpiugged tubes that previously had detectable wal)
penetrations (greater than 20%),

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

3) A tube inspection (pursuant to Specification 4.4.5.4.a.8) shall
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 shall be recorded and an adjacent tube shall
be selected and subjected to a tube inspection.

¢. In addition to the 3X sample, all F* tubes will be inspected.

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 tubcs where
imperfections were previously found.

The results of each sample inspection shall be classified into one of the
following three 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 tubes, but not more than 1X of the
total tubes inspected are defective, or between
5% and 10X of the total tubes inspected are
degraded tubes.

c-3 More than 10X of the total 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.
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SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.3

Inspection Freguencies - The above required inservice inspections of
steam generator tubes shall be performed at the following frequencies:

The first inservice inspection shal) be performed after 6 Effective
Full Power Months but within 24 calendar months of initial 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 following service under
AVT conditions, not including the preservice inspection, result in
all inspection results falling into the (=) category or if two
consecutive inspections demonstrate that previously observed degra-
dation has not continued and no additiona)l degradation has occurred,
the inspection interval may be extended to a maximum of once per

40 months;

If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fal)
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase in inspection frequency
shall apply unti) the subsequent inspections satisfy the criteria of
Specification 4.4.5 3a; the interval may then be extended to a
maximum of once per 40 months; and

Additional, unscheduled inservice inspections shall be performed on
each steam generator in accordance with the first sample inspection
specified in Table 4.4-2 during the shutdown subsequent to any of
the following conditions:

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

2) A seismic occurrence greater than the Operating cusis Earthquake,

3) A loss-of-coolant accident requiring actuation of the Engineered
Safety Features, and

4) A main steam line or feedwater line break.
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4.4.5.4 Acceptance Criteria

a. As used in this specification: or 5./“”

1) Imperfection means &h exception to the dimensions, finish or
contour of a tubefrom that required by fabrication drawings or
specifications. Eddy-current testing indications below 20% of
the nominal tubeswall thickness, if detectable, may be consid-
ered as 1mperfecM or 3laeve

2) Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tubey or s leeve;

3) Degraded Tube means a tubozgo?&?iorﬁng imperfections greater
than or equal to 20% of the hominal wall thickness caused by
degradation; +ube or g leave

or tlesve

4) X degradation means the percentage of the tube®wall thickness
affected or removed by degradation;

5) Defect means an imperfection of such severity that it exceeds
the piuggdag, limit. A tubeycontaining a defect is defective; .
> PT N 6F sleeve by P/‘:z?'é} or repared Sy
6) &luogiag Limit means the imperfection degth at of beyond which sieavivg
ubesshall be removed from service¥and is equa)l to 40% of
_the-fiominal tubgowall thickness. This definition does not apply
or sleeve < to the areaoT the tubesheet region below the F* distance pro=
vided the tube is not degraded (i.e., no indications of crack-
ing) within the F* distance. b

er slwva»

7) Unserviceable describes thy/cond‘ition of a tube®if it leaks or
contains a defect large gfough to affect its structural integ-
rity in the event of :y/agont'lng Basis Earthquake, a loss-of-~
coolant accident, or 4 steam line or feedwater line brezk as
specified in 4.4.5.3c, above;

8) Tube Inspecti rmans an inspection of the steam generator tube
rof the point of entry (hot leg side) completely around the
U-bend te" the top support of the told leg; and

: ’ v . #e #‘#
TS a Fube 13 steved due % o m/af/.ov_ /o, 5
0’/3-/614’&, e n ary detects m Fhe Fube Oesfosw Yhe S/ieeve

‘V/// remsrng 1 SELVICE wll"'&»\o;d' rerr— '

The Babeock ¥ Wilcox process (or mg‘H\“D :§‘uy41¢n+ 72
the methed desceibed in Topical Report BAW -2045(F)-A
will be vsed.
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SURVELLLANCE_REQUIREMENTS (Continued)

4.45%

9) Preservice Inspection means an inspection of the full length of
each tube 1n each steam generator performed by eddy current
techniques prior to service to establish a baseline condition
of the tubing. This inspection shal) be performed after the
field hydrostatic test and prior to initial POWER OPERATION
using the equipment and techniques expected to be used during
subsequent inservice inspections.

10) F* Distance is the distance into the tubesheet from the top face
of the %uScshoot or the top of the last hardroll, whichever is
lower (further into the tubesheet) that has been conservatively
chosen to be 2 inches.

11) F* TUBE is a tube with degradation equal to or greater than 40%,
efow the F* distance and not degraded (i.e., no indications of
cracking) in the F* distance.

The steam generator shall be determined OPERABLE after completing the

corresponding actions (piug,all tubes exceeding the s ylimit
and all tubes containing thfough-wa]] cracks) required by rtp-{r
Table 4.4-2, .

or Pepar
Reports

wWithin 15 days following the completion of each inservice inspe:tion
of steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission in a Special Report
pursuant to Specification 6.9.2;

The complete results of the steam generator tube inservice inspection
shall be submitted to the Commission in a Special Report pursuant to
Specification 6.9.2 within 12 months following the completion of the
inspection. This Special Report shall inc)ude:

1) Number and extent of tubes inspected,

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

3) ldentification of tubes plugged, o PC”N‘(J.

The results of inspections of F* tubes shall be reported to the
Commission in a report, prior to the restart of the unit following
the inspection. This report shali include:

1) Identification of F* tubes, and

2) Location and size of the degradation.

McGUIRE = UNITS 1 and 2 3/4 4-15 Amendment No. DA (Unit 1)
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3/8. 4.4 RELIEF VALVES

The powar-operated relief valves (PORVs) and steam bubble function to
ralieve RCS pressure during al) design transients up to and including the
design stap load decreass with steam dump. Operation of the PORVE minimizes
the uncesirable opaning of tha spring=-loaded pressurizer code 3afety valvas.
Each PORY hao & remotaly operated block valve to provide & positive shutoff
capability should & relief valve bacomd inoperabla.

3/4.4.5 STEAM GEMERATORS

The Survaeillance Requiremants for inspection of the steas gensrator tubes
snsure that the structural integrity of this portion of the RCS will be main-
tained. The prograa for inservice inspection of steam genarator tudes is
based on a modification of Regulatory Guide 1.83, Revigsion 1. Insarvice
inspaction of staam genaerator tubing s essential in order to maintain
survgillance of the conditions of the tubes in the event that thare 1g
evidence of mechanical damsge or progressive degradation due to dasign,
manufacturing errors, or inservice conditions that lead to corrraicn,
[nservice inspection of steam generator tubing also provides & .=«ns of
characterizing the nature and cause of any tube degradation so that corrective

measures can be takeN. & _ xagert THeon A Fom abtached Pase

Thae plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry | mits found to result in
negligible corrosion of the steam generator tubes. [f the secondary coolant
chemistry is not maintained within these limits, localized corrosion may
likely result in stress corrosion cracking. The extent of cracking during
plant opaeration would be limited by the limitation of steam generator tubde
leakage between the Reactor Coolant System and tha Secondary Coolant System
(reactor-to-secondary leakage = 500 gallons per day per steam generator)
Cracks having a reactor-to-secondary leakage less than this limit during
operation will have an adequate margin of safety to withstand the loads
imposed during normal oparation and by postulated accidents. Operating plants
have demonstrated that reactor-to-secondary leakage of 500 galions per day per
steam genargtor can readily be detectad by radiation monitors of steam
genarator blowdown. Leakage in excess of this limit will require plant
shutdown and an unscheduled inspection, during which the leaking tubes will be

located and plugged. (ll be
ca plugge or 3leeve P ) (skeaves will b PW)

wastaga-type defects are unliikely with/proper chemistry treatmant of the
secondary coolant. Howaver, even|if a defect should develdp in service, it
will be found during scheduled ingervice/steam generator Lube examinations.
Repa irPlaggéag wil] be required for all|tubesPwith imperfectiods exceeding the
re popeggthg 1imit of 40% of the tube nominal wall thicknesP4 Steam generator
tube inspections of operating plante have demonstrated jfe capability to
reliably detect wastage type degradation that has pengfrated 20% of the origi-
nal tube wal)l thickness. For tubes with degradati below the F® distance,
and not degraded within the F* distance,,pt is not Nquir.d"rnsed Them C

o {Hﬂm ai4ntk¢ffnaﬂ

T ,,,/+ T+e B 4rom S
& ke pege Amendment NoS&(Unit 1)
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Bases, 3/4.4.5, Steam Generators, Insert ltem A:

Inservice inspection of steam generator sleeves is also required to ensure
RCS integrity. The B&W process (or method) equivalent to the inspection
method described in Topical Report BAW-2045(P)-A will be used. State of the
art processes will be considered.

Bases, 3/4.4.5, Steam Generators, Insert Item B:

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

Bases, 3[6.&.5. Steam Generators, Insert Item C:

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

BASES

STEAM GENERATORS (Continued)

whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to 10 CFR Sections 50.72 and 50.73 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, laboratory exami-
nat - tests, additional eddy-current inspection, and revision of the
Techni.al Specifications, if necessary.

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DETECTION SYSTEMS

The RCS Leakage Detection Systems required by this specification are
provided to monitor and detect leakage from the reactor coolant pressure
boundary. These Detection Systems are consistent with the recommendations of
Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection
Systems," May 1973,

3/4.4.6.2 OPERATIONAL LEAKAGE

Industry experience has shown that while a limited amount of leakage is
expected from the RCS, the unidentified portion of this leakage can be reduced
to a threshold value of less than | gpm. This threshold value is sufficiently
low to ensura early detection of additional leakage.

The Surveillance Requirements for RCS pressure isolation valves provide
added assurance of valve integrity thereby reducing the probability of gross
valve failure and consequent intersystem LOCA. Leakage from the KC5 pressure
isolation valves is IDENTIFIED LEAKAGE and will be considered as a portion of
the allowed 1imit.

The 10 gpm IDENTIFIED LEAKAGE limitation provides allowance for a limited
amount of leakage from known sources whose presence will not interfere with
the detection of UNIDENTIFIED LEAKAGE by the Leakage Detection Systems.

The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 40 gpem with the modulating
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the Safety Injection flow
will not be less than assumed in the accident analyses.

The total steam generator tube leakage 1imit of 1 gpm for all steam
generators not isolated from the RCS ensures that the dosage contribution from
the tube leakage will be limited to a small fraction of 10 CFR Part 100 dose
guideline values in the event of either a steam generator tube rupture or
steam line break. The 1 gpm limit is consistent with the assumptions used in
the analysis of these accidents. The 500 gpd leakage limit per steam
generator enfures that steam generator tube integrity is maintained in the
event of a main steam line rupture or under LOCA conditions.
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