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REACTOR COOLANT SYSTEM
STEAM GENERATORS

swvg“gugg REQUIREMENTS (Continued)

4.4.5.2 (Centinued)

3. A tube inspection (pursuant to Specification 4.4.5.4a.8) small
be performed un each selected tube. [f any selected tube does
not permeit the pass of the eddy current prodbe far a tube
inspection, this shal) be recorded and an adjacent tube shall
be selected and subjected ts a tube inspection,

€. The tubes selected as the second and third samples (1f required by
Tables 4.4<2 A ang §) during each inservice inspection may be sub*
jected to a partial tube ingpection provided:

L. The tubes selected for these samples include the tubes from
‘hose areas of “he tube sheet array where tubes with
imperfections were previously foung, and

2.  The inspections include those portions of the tubes where
fmperfections were previously found,

d. Each inspection shall include a sample of those tubes expanded in the
preneatar section of the steam gensrator. The first sample size,
second sample size and subsequent inspection shall follow Table 4.4-28.

The results of each sample inspection snall be classified ints one of the
following three catagories:

| Category Inspection Results

| -1 Lass than 5% of the tota! tubes inspected are
' degraded tubes and none of the inspected tubes
] are defective.

; -2 One or more tubes, but not more than 1% of the

tota) tubes inspected are defective, or Detween
‘ % and 10% of the total tubes inspectad are
| degraded tubes.

C-3 More than 10X of the tota)l tubes inspected are
degraded tubes or more than 1% of the inspectad
tubes are dafective.

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

i ‘ ¢ In addition to the i samp e all Lubie 8 1O} wihi } Lt sdternate .\l
7 : F¥) he ppl hall be {
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‘) ingpected in the tubesheet reéglon
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STEAM GENENATOR

SURVEILLANCE REQUIREMENTS (Continued)

4454
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As used in this specification:

1‘

it

/1l

mhr_fm}gg seans an exception to the dimensions, finish, or
CONtour of & tuba from that rwguired by fabrication drawings or
specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may De
corsidered as ‘mperfections;

%gmpi%g means a service~induced cracking, wastage, wear, or
nera| corresion occurring on efther inside or sutsice of 2
tube;
%%I.!ME! means a tube containing fmperfections greater

an or egud| to 20% of the nemihal wall thickness caused By
degradation;

% ragation means the percentage of the tube wall thickness
arfec or removed Dy degradation;

%gg_?’ seans an imperfection of such severity that it exceeds
plugging limit. A tube containing a defect 15 defective;
Puaai

M means the imperfection depth at or beyond which
. uor-ovnfmuni;awhmlum.
of the nominal tube wall thicknessfr™, (Insers from Mérs Fage .
mbr_}ma describes the condition of a tube {f {t lTeaks or
contains a cefect large envugh ta affect its structural 1"“T
rity in the event of an Cperating Basis Earthauake, a loss-of-

coolant accident, or a staam line or feedwatar |ine Dreak as
specified in Specification 4.4.5 3¢c., above;

W seans an inspection of the steam generator tube
ros paint of entry (hot leg side) completaly around the
Ubend to the top support of the cold leg; and
W seans an {nspection of the full length of
(113 ® N each steas generator performed by eddy current
technigques prior to service 0 establish & baseline condition
of the tubing. This inspection shall be performed prior 0

inftial OPERATION using the equipment and tachniques
expected to be used during subsequent inservice inspections.

(rpnsert 4rom Next Page
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G.4.5% 4 a. inserts:

6.

10.

i1,

.+« This definition does not apply to the area of the tubesheet reglon
belowv the F* Distance provided the tube is not degraded ! ¢, no
indications of cracking) within the F* Distonce.

is the distance into the tubesheet from the face of the

tubesheet or the top of the last hardroll, whichever is lower (further

into the tubesheet) that has been conservatively chosen to be 1.6 inches.

” does not require the tube to be removed

from service or repaired when the tube degradation exceeds the plugging

limit so 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 tuber with
degradation ({.e., indications of cracking) in the F* Distance,
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REACTOR COOLANT $YSTEM
STEAM GENERATOR

SURVEILLANCE REQUIREMENTS (“ontinued)

6.6.5.4 Acceptance Criteria (Convinued)

b,

4,6,5.5
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The steam generator shall be determined OPERABLE after completing
the corresponding actions (plug o'l tubes exceeding the plugging
Limit and all tubes containing through=wall cracks) required by
Tables 4,4~2A and B,

leports

Within 15 days following the completion of sac™ inservice inspection
OL steam geaerator tubes, the number of tubes plugged in eackr stoam
Kenerator shall be reported to the Commission in & Special Report
pursuant to Specification 6.9.24

The complete results of the steam generator tube inservice inspection
shall be submitted to the Commission in & Special Report pursuant to
Specification 6.9.2 vithin 12 months following the completion of the
inspection. This Special Report shall include!

Lo Number and extent of tubes inspected,

2. Leocation and percent of vall-thickness penetration for each
indicaction of an imperfection, and

3. ldentification of tubes plugged.

Results of steam generator tube inspections which fell inte Category
C=3 shall be reported in & Specisl Report pursuant to

Specification 6.9.1 within 30 days and prior to resumption of plant
operation. This report shall provide & description of investigations
conducted to determine cause of the tube degradation and corrective
measures taken Lo prevent recurrence.

Tapr— J— - — -~
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The results of inspections of F* tubes shall be reported to the
Commission in a report prier to the restart of the unit following
the inspection Thig report shall inelude
| ldentification of F* tubes, and

Location and size of the degradation }
NRC approval of this report is not required pi r\,
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TABLE 4.4-2
STEAIY GENERATOR TUBE INSPECTION

¢

S e

IST SAMPLE INSPLCTION 280 SAMPLT INSPECTEON IRD SAMPLE INSPLCTION
Sample Size Result Action Kequired Result ‘ction Required Result Action Requived
A sinisum -1 None | N/A Ifl N/A N/A
of S Tubes : j - e —
por 36 g2 Piug defective Y ¢ WA WA
and inspect additional ‘i - —
25 tubes in this S.G. Plug defective €1 Noae
-2 and inspect additional —— ”
45 tubes in this S.G. €-2 Piug defective tubes
Perform < lon fer
£-3 -3 resuit of first
samp:ie
Perform action
&3 for C-3 resull of N/A N/A
first sample
c-3 Inspect all tubes in All ether
this S.6. . p deg—~ S.G.s are Noue N/A KA
fective and -1
inspect 25 tubes in - e
each other S G. Some S.G.s Perform action for N/R NAA
€-2 but pa (-2 resull of second
additional sample
Notification te NRC S$.G.s ave
pursuant to Speci- c-3
fication 4 4 5.5 c. — i I g
Additienal laspect all tubes in
$.G Is €3 each S G and p
defective tubest® €
Notification to NRC N/A N/A
o Speci-
ficatien 4. 4.5.5 ¢
—ﬁ’im " It the -ﬂuo( ste.pnntm hsp-tud‘-rh.u inspection.
(\ Defective tubes which fall w nder t?m Alternate Tube Plugging Crit :!"ld de not have teo Lup 1 ;“
R » A — A NN e N Ty N e — 3 .
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This plugging limi* does not Bpply te imperfections \
/ lotited below the i+ region of any glven tube The F»
' Fiterion can be applied only if the tube pecmetry in
the region selected as the I+ distance fallys within the

y dhalytical limits of WUApP. 12814 7
SASES , —

'\—i- .. - ) - . } o 7 : ) o ~
STEAM GENE®ATORS (Sontinued)

The p!ant s expected to be SPerated in a manier such that the secondary cool~
ANt will be maintained within those Chamistry limits found to result in negli=
1010 corrasion of the Stean generator tubes. If the scconcary coolant
chamistry s not maintained within these Timits, localized corresion may 1ikily
reSuit 1n stress corrosion Eracking. The extant of cracking Guring plant cpers
it1on would be 1imited By the liaftation of steam generator tude leakage tetween
the Reactor Coolant Systar ang the Secondary Coolant Systam (reactor=to-
teconcary learige = 500 galions par cay per steas generator). Cracks having a
"RACTIr-to~seconaary leakage less than this T{wit guring operation will have an ?
ddequats margin of safety to withstand the loads fmposed during normal operation

and By postyulated accidents. Operating plants have demonstrated that reactore
ta"seconcary leakage of $00 Gallons per day per steam generator can reagily be
detected by ragfation MONTLars of steam generator b)owdown. Leakage 1n excess

of this limit will recuUire plant shutdown and an unscneduliea inspection, during
which the leaking tutes will be located ang plugges.

"AStage*tyse defects are unlikely with proper chemistry treataent of the secong-

iry coelant. However, even if 3 gefect should develop in service, it will be

"ound during scheduled Inservice steam generator tute examinations, Plugging

“IT] be required for all tuses with imparfections axceeding the plugging |‘amit

of 40X of the tube nomina) wall thickness. ﬁw inspections __.//
of operating plants have demonstratad the capability to relianly detect degra=~
dation that has penetratad 20% of the original lube wall thickness.

whenever the resuits of any steam generator tubing inservice fnspection fal)
inta Catagory C+3, these results v?n Se reportad ts the Commission in a Special
Report pursuant to Speci flecation 4.4.8.5.¢c within 30 days and prior to resump~
t1on of plant operation. Such cases will be considered by the Commission on a
CASeDy-case basis and may result in a requiremant for analysis, laboratery
examinations, tests, additional sday=current inspection, and revisien af the
Tecnnical Specifications, 1t necessary.

The RCS Leakage Detection Systams required by this specification are provided
0 monitor and detact leakage from the reactar coolant pressure boundary.
These Detaction Systems are consistant with the recomsendations of Regulatery
g:;c:,;i‘s. “Reactar Coolant Pressure Boundary Laakage Detection Systems

PRESSURE BOUNDARY LEAKAGE of any magnituce s unacceptable since 1t may be
inaicative of an impending 83 failure of the pressure bouncary. Therefore,
the presanca of any PRESSURE BOUNDARY LEAKAGE requires the unit %o be proaptly
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ELACTOR COOLANT SYSTEM
STEAM CENERATORS

V

Co ed)

“.4.5.6 Acceptance Criteris

, 4. As used in this specification:

1

luperfection mweans an exceptiion to the dimensions, finish, or
contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 208 of
the nowinal tube wall thickness, {f detectable, may be
considered as lmperfections;

Regradation means a service-induced cracking, wastage, wear, or
general corrosion occurring on either {nside or outside of a
tube;

Regraded Tube mweans & tube containing {mperiections greater than
or equal to 20% of the nominal wall thickness caused by
degradation;

L Degradation means the percentage of the tube wall thickness
affected or removed by degradation;

Refect means an imper. on of such severity that it exceeds
the plugging limit., A tube conteining a defect is defective;

weans the ilmperfection depth at or beyond which
the tube shall be removed from service and is equal to 408 of
the nominal tube wall thickness. This definition does not apply
to the area of the tubesheet region below the F* distance
provided the tube is not degraded (i.e., no indications of
cracking) within the F* distance.

Unzerviceable describes the condition of a tube if it leaks or
contains 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 Specification 4.4.5. 3¢c., above;

means an inspection of the steam generator tube
from the point of entry (hot leg side) completely around the
U-bend to the top support of the cold leg; and

means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition of
the tubing. This inspection shall be performed prior > initial
POWER OPERATION using the equipment and techniques expected to
be used during subsequent {nservice inspections.

SHEARON HARRIS - UNIT 1 3/4 416 Amendment No.




10, F* Distance is the distance into the tubesheet from *he face of
the tubesheet or the top of the last hardroll, whichever is
lower (further into the tubesheet), that har been conservatively
chosen to be 1.6 inches.

11, Altexnate Tube Plugglog Criteria does not require the tube to be
removed from service or repaired when the tube degradation
exceeds the plugging limit so 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.

SHEARON HARRIS - UNIT 1 3/6 4-lta Amendment .




b. The steam generator shall be determined OPERABLE after completing
the corresponding activns (plug all tubes exceeding the plugging
liwit and all tubes containing through-wall cracks) required by
Tables & . 4-2A and B,

4.4.5.5% BReports

&, Within 15 days following the completion of each inservice i{nspection
of steam generator tubes, the number of tubes plugged in each steanm
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 Report
pursuant to Specification 6.9.2 within 12 months following the
completion of the inspection. This Special Report shall i{nclude:

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.

€. Results of steam generator tube inspections which fall into Category
C+3 shall be reported in a Special Report pursuant to Specification
6.9.2 within 30 days and prior to resumption of plant operation.
This report shall provide a description of investigations conducted
to determine cause of the tube degradation and corrective measures
taken to prevent recurrence.

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

1. Identification of F* tubes, and
2. location and size of the degradation.

NRC approval of this report {s not required prior to restart,

SHEARON HARRIS - UNIT 1 3/4 417 Amendment No.
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IST SAMPLE INSPECTION

2ND SAMPLE INSPECTION

JRD SAMPLE INSPECTION

pursuant to Speci-
fication 4 . 4.5 .5 ¢.

Sample Size Result Action Reguired Result Action Regquired Result Action Reguired
A pinioum of C-1 None N/A N/A K/A N/A
S Tubes per
S.C.
c-2 Plug defective tubes® c-1 None N/A N/A
and inspect additional
2S5 tubes in this § G.
c-2 Plug defective tubes® c-1 None
and inspect additional
4S tubes in this S.C. c-2 Piug defective tubes®
c-3 Performs action for C-3
result of first sample
c-3 Perform action for C-3 N/a N/&
result of first sample
c-3 Inspect all tubes in All other
this S.G., plug ce- 5. 6.5 are None K/A K/&
fective tubes” and c-1
inspect 25 tubes in
each other S C. Some S C.s Perform action for N/A E/A
€-2 but no €-2 resulr of second
additionai sampie
S C.s are
c-3
Notification to NRC
pursuant to Speci- Additional I
nspect all tubes in
ficatism 4.4.5.3.c. S$C is C-3 each S.C. and plug
defective tubes. ®
Notification te NRC N/A N/A

S - 2% where n is the number of steam generators inspected during an inspection.
* Defective tubes which fall under the Alternate Tube Plugging Criteria de not have to be plugged.



BEACTOR COQLANT SYSTEM

SIEAM CENERATORS (Continued)

The plant Ls expected to be operated in a manner such that the secondary cool-
ant will be maintained within those chemistry limits found to result in negli:
gible corrosion of the steasm generator tubes. If the secondary coolant
chemistry is not mwaintained within these limits, localized corrosion may
likely result in stress corresion cracking. The extent of cracking during
plant operation would be limited by the limitation of steanm generator tube
leakage between the Reactor Coolant System and the Secondary Coolant Systen
(reactor-to-secondary leakage « 500 gallons per day per steam generator).
Cracks having a reactor-to-secondary leskage less than this limit during
operation will have an adequate margin of safety to withstand the loads
lmposed during normal operation and by postulated sccidents. Operating plants
have demonstrated that reactsr-to-secondary leakage of 500 gallons per day per
steam generator can readily be detected by radiation menitors of steam
generator 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.

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant, However, even if a defect should develop in service, It
will be found during scheduled inservice steam generator tube examinations.
Plugging will be required for all tubes with {mperfections exceeding the
plugging limit of 408 of the tube nominal wall thickness This plugging limit
does not apply to lmperfections located below the F* reglon of ary given tube.
The F* criterion can be applied only {f the tube geometry in the region
selected as the F* distance falls within the analytical limits of WCAP-12616.
Stean tenctater tube inspections of operating plants have demonstrated the
capabllity to reliably detect degradation that has penetrated 208 of the
original tube wail thickness

Whenever the results of any steam generator tubing inservice inspection fall
into Category C-3, these results will be reported to the Commission in a
Special Report pursuant to Specifica.fon 4. 4.5 5.¢ within 30 days and prior to
resunption 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 examinations, tests, additional eddy-current inspection,
and revision of the Technical Specifications, if necessary.

d/6.4.6  REACTOR COOLANT SYSTIM LEAKAGE
4.6.8.)  LEAKACE 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

°“§§' 1.45, "Reactor Coolant Pressure Boundary Leakage Detection Systens," May
1973,

4.6.6.2 OPERATIONAL LEAKAGE

FRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may be
indicative of an impending gross failure of the pressure boundary. Therefore,
the pre: ace of any PRESSURE BOUNDARY LEAKAGE requires the unit to be prouptly
placed {n COLD SHUTDOWN.

SHEARON HARRIS - UNIT 1 B 3/4 4.3 Amendment No.
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