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F‘R INFORMATION ONLY.

REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.4.4 Acceptance Lriteria

a.

As usedip_thi pecification
\.
2N Imperfection means an exception to the dimensions, finish, or
contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may be considered

as imperfections.

3%. Degradation means a service-induced cracking, wastage, wear, or
general corrosion occurring on either inside or outside of a
tube.

W8. Degraded Tube means a tube containing imperfections greater
than or equal to 20% of the nominal wall th1ckness caused by
degradation.

S¥. % Degradation means the percentage of the tube wall thickness
affected or removed by degradation.

LS. Defect means an imperfect1on of such severity that it exceeds

the p]uggin- Timi A tube containing a defect is defective.
rq.po.w

T8. Plugging Lim1t-meaa5-%he—impep#ee%#9ﬂ—dea%hfa%—ep—beyeﬂd-wh4eh-

~sae Insack Paqe
8%. Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integrity
in the event of an Operating Basis Earthquake, a.loss-of-coolant
accident, or a steam line or feedwater 11ne break as specified

in 4.4.4 3c., above.

928. Tube Inspection 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.

\0¥9. Preservice Inspection 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
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INSERTS TO PAGE 3/4 4-14

1. Tubing or Tube means that portion of the tube or sleeve which forms the primary
system to secondary system pressure boundary.

7. Plugging or Repair Limit means the imperfection depth at or beyond which the
tube shall be removed from service by plugging or repaired by sleeving in the
affected area. The plugging or repair imperfection depths are specified in
percentage of nominal wall thickness as follows:

a. Original tube wall 40%
b. ABB-CE Leak Tight Sleeves 35%

11. Tube Repair refers to welded sleeving as described in ABB-CE Report CEN 630-P,
Rev 01, Dated November, 1996 "Repair of 3/4"0.D. Steam Generator Tubes Using
Leak Tight Sleeves", which is used to maintain a tube in service or return a tube to
service. This includes the removal of plugs that were installed as a corrective or
preventative measure. An inspection per Specification 4.4.4.4.a.9, is required prior
to returning previously plugged tubes to service.




BOR INEFORMATION ONLV.

REACTOR.COQLANT..SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

condition of the tubing. This inspection was performed prior to
the field hydrostatic test and prior to initial POWER OPERATION
using the: equ1pment and techniques expected to be used during
subsequent inservice inspection

[~\y fﬂ.?&\\—

b. The steam generator shall be dgfermined)OPERABLE/after completipg
the correspondmg actions. (p‘l egding the p]ugg1
1 : al] cracks) reqy

Table 4. 4"2 Oafackiva kulaas oy ‘oa rap awred 1w CLotdome S u.nk

AQA-CE Repork N-630-F Rav.o\, dokad Navw\oq.v P, aie '0.D. Stea.
Saneralos waay us\“\\-u\z\u\k\c s\qavas”. Ragat °f 3/'{ ™

a. Within 15 days following the completion of each 1nserv1ce inspection
of steam generator tubes, the number of tubes p]u---- pach. steam
generator shall be reported to the Commission in :(§5Ac1a1 Repor:

or tapairad

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
Spec1f1catlon 6.9.2 within 12 months following completion of the
inspection. This Special 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. ldentification of tubes p’lugg

c. Results of steam generator tube inspections which fall into
Category C-3 shall be reported in a Special Report to the Commission
pursuant to Specification 6.9.2 within 30 days and prior to
resumption of plant operation and shall provide a description of
investigations conducted to determine cause of the tube degradation
and corrective measures taken to prevent recurrence.
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TABLE 4,4-2

STEAM GENERATOR TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION
Sample Size Result Action Required Result Action Required Result Action Required
A minimum of | C-—1 /W&E"\—\\ N. A N. A N. A, N. A.
S Tubes per FEUAN ) daddd
S. G. 4 S § ((‘2??«(’3;\\

Cc-2 E Plug)defective tube c-1 ( None N. A, N.A,
and inspect additional [ Plug)defective tubes )|  C—1 Mb?"q-?&i“vs
2S tubes in this S. G. C-2 SRaTRspectaddnonal ) Plug(defective tubej))

4S tubes in this S. G. — it
. . Perform action for
- C-3 C-3 result of first
sample
o Perform action for
or °¢ c-3 C~-3 result of first N.A. N.A.
\___\k sample
C-3 <w All other

q1ihis S. G., plug,de- S. G.s are None N. A. N. A.

) fective tubes ai C-1
inspect 25 tubes in .
each other S. G. (S:‘i';‘cbﬁ; g(': Perform action for N. A. N. A.

<. C—-2 result of second
additional sample

Notification to NRC |} S. G. are
pursuant to §50.72 c-3 Ao~
(b){2) ol 10 CFR Additional {Inspect all tubes ing or "%P‘*{‘?
Part 50 S. G. is C=3 Jeach S. G. and p! s

defective tubes. N

Notification to NRC N. A, N. A.

pursuant to §50.72

(b)(2) of 10 CFR

Part 50

N
,5=3~-%
n

Where N is the number of steam, gencrators in the unit, and n is the-number of steam generators inspected
during an inspection
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REACTOR COOLANT SYSTEM

BASES

3/4.4.4 STEAM GENERATORS

The surveillance requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The program for inservice inspection of steam generator tubes is based
on a modification of Regulatory Guide 1.83, Revision 1. Inservice inspection
of steam generator tubing is essential in order to maintain surveillance of
the conditions of the tubes in the event that there is evidence of mechanical
damage or progressive degradation due to design, manufacturing 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.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry limits found to result in
negligible corrosion of the steam generator tubes. If the secondary coolant
chemistry is not maintained within these 1imits, localized corrosion may likely
result in stress corrosion cracking. The extent of cracking during plant opera-
tion would be limited by the limitation of steam generator tube leakage between
the primary coolant system and the secondary coolant system (primary-to-secondary
leakage = 0.5 gpm per steam generator). Cracks having a primary-to-secondary
leakage less than this 1imit during operation will have an adequate margin of
safety to withstand the loads imposed during normal operation and by postulated
accidents. Operating plants have demonstrated that primary-to-secondary leakage
of 0.5 gpm per steam generator can readily be detected by radiation monitors 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 plug . :

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. P]ugginggvvqyaif
will be required for all tubes with imperfections exceeding the plugging,limit srrepoic

.of 40% of the,tube nominal wall thickness, Steam generator tube inspections of

operating plants\have demonstrated the capability)to reliably detect degradation
that has penetrated) 20% of the original tube wall/thickness.(znserk?)

original e 35 7% of Paa ABB-CE Lok ialds Slaena adminodusoan
a 35/ X A I "
bing inservice inspection ¥wemess(, )

Whenever the results of any steam generator tu
fall into Category C-2, these results will be promptly reported to the Commis-
sion pursuant to Specification 6.9.1 prior to the resumption c¢f 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.

Oafackiva kulsas moyba rapairad i accordanca Lot AQB-cE Rceorxc e

Navember 1956, " Repate of Hy o0, Sk et Tubes Ustng Laakkide S\ganes”, #2757~
P4y P DR RN L AT Dot I e g tArt s i u g

apairad hobas wil be tndudadin e Pq.n'oéx'c. kuloa wmzpackion sfov e Tnservica
T OIS,
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REACTOR ‘COOLANT SYSTEM

TOUMN IINTUNMIVIEA LI VY e

SURVEILLANCE REQUIREMENTS (Continued)

4.4,4.4 Acceptance Criteria

\.

a. As used in this Sgecification
QSQ—Q. Wwiari o
. mperfection means an exception to the dimensions, finish, or

2.3

3%

4 3.

5%,

eSS

B

9 8.

\0 Y,

contour of a tube from that required by fabr1cat1on draw1ngs or
specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may be considered
as imperfections.

Degradation means a service-induced cracking, wastage, wear, or
general corrosion occurring on either inside or outside of a

tube.

Degraded Tube means a tube containing imperfections greater
than or equal to 20% of the nominal wall thickness caused by

degradation.

% Degradation means the percentage of the tube wall thickness
affected or removed by degradation.

Defect means ap_imperfection of such severity that it exceeds
lugg1n- limit. = A) tube containing a defect is defective.
Sv.c.‘Slv\:u\ Poge, or caponT
T8 . . . .

-of—the-neminal—tube—wall—thickness—

Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integrity
in the event of an Operating Basis Earthquake, a loss-of-coolant
accident, or a steam line or feedwater line break as specified

in 4.4.4.3c., above.

Tube Inspection 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.

Preservice Inspection 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

PALO VERDE - UNIT 2 3/4 4-14
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INSERTS TO PAGE 3/4 4-14

1. Tubing or Tube means that portion of the tube or sleeve which forms the primary
system to secondary system pressure boundary.

7. Plugging or Repair Limit means the imperfection depth at or beyond which the
tube shall be removed from service by plugging or repaired by sleeving in the
affected area. The plugging or repair imperfection depths are specified in
percentage of nominal wall thickness as follows:

a. Original tube wall 40%
b. ABB-CE Leak Tight Sleeves 35%

11. Tube Repair refers to welded sleeving as described in ABB-CE Report CEN 630-P,
Rev 01, Dated November, 1996 "Repair of 3/4"0.D. Steam Generator Tubes Using
Leak Tight Sleeves", which is used to maintain a tube in service or return a tube to
service. This includes the removal of plugs that were installed as a corrective or
preventative measure. An inspection per Specification 4.4.4.4.a.9, is required prior
to returning previously plugged tubes to service.
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WR INFORMATION ONL‘

REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

condition of the tubing. This inspection was performed prior to

the field hydrostatic test and prior to initial POWER OPERATION

using the equipment and techniques expected to be used during
the corresponding actions

subsequent inservice inspections
after completing.
' '
. . A\
mit and_all_tube antaining d_b

a]e 4,4~2 Oafackwatuhas mewy oo rq.a\rc.é iw a.mréo.:\c.n-u\‘t\f\bgg-ge QQQM«‘Q
- - “ 3 3 "o.0. Skeawm Xor Tul\s
S A D e g e e oo ]
eports .

or \-q.‘aatxv

b. The steam generator shall be

a. Within 15 days following the completion of each_inservice inspection
of steam generator tubes, the number of tubes(plugged,in each steam
generator shall be reported to the Commission{in a Spec1aD Report
pursuant to Specification 6.9.2. orcwvagﬂbg

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 completion of the
inspection. This Special 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. Identification of tubes p]ugqu&ovvwgnivcé.

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

PALO VERDE - UNIT 2 ’ 3/4 4-15
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TABLE 4.

4-2

STEAM GENERATOR TUBE INSPECTION

1ST SAMPLE INSPECTION

¢ 1INN - 3QY¥3A 0TVd

2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION
Sample Size Resuit Action Required Result Action Required Result Action Required
A minimum‘ol c-1 None N. A, . N.A, N. A, N. A.
S Tubes per AT Y e
S. G. P [ o¥ epiT TN ca @R
c-2 i Plug{defectlve tubes [§ C-1 % None N. A,
and Inspect additional Plugldefective tubes || C—1 | None ,or capaiv 3
25 tubesin thisS. Gl ¢ frand inspect additional 5 2
w‘ pe . itiona —4& .
25 tubes In this . 6. J|—C=2 G] Plugfdefective tubes)
erfarm action for
Cc-3 C~3 result of first
sample -
o 1 Perform action for
ot CHP® c-3 C-3 result of first N. A, N. A,
\ sample
c-3 Inspect all tubes in All other
this S. G., plug,de- S. G.s are None N.A. N. A,
eclive u C-1
inspect 2S tubes in Some S. G. i
. G. - .31 Perform action for N. A, N. A,
each other 5 C-2 but no | ¢_3 result of second
additional sample
Notification to NRC || S. G. are
pursuant to §50.72 Cc-3
(b}(2) of 10 CFR Additional | Inspect all tubes in ot cxpair D
Part 50 S. G. is C-3 |each S, G.-and plug, W
defective tubes. A
Notification to NRC— N.A. N. A,
pursuant to §50.72
(b){2) of 1O CFR
Part 50

N Where N is the number of steam generators in the unit, and n is the number ol steam generators inspected

§=3-%
n

during an inspection
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REACTOR COOLANT SYSTEM

' 4
BASES

3/4.4.4 STEAM GENERATORS

The surveillance requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The'program for inservice inspection of steam generator tubes is based
on a modification of Regulatory Guide 1.83, Revision 1. Inservice inspection
of steam generator tubing is essential in order to maintain surveillance of
the conditions of the tubes in the event that there is evidence of mechanical
damage or progressive degradation due to design, manufacturing 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.

The 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
negligible corrosion of the steam generator tubes. If the secondary coolant
chemistry is not maintained within these 1limits, localized corrosion may likely
result in stress corrosion cracking. The extent of cracking-during plant opera-
tion.would be limited by the limitation of steam generator tube leakage between
the primary cooclant system and the secondary coolant system (primary-to-secondary
leakage = 0.5 gpm per steam generator). Cracks having a primary-to-secondary
leakage less than this 1imit during operation will have an adequate margin of
safety to withstand the loads imposed during normal operation and by postulated
accidents. Operating plants have demonstrated that primary-to-secondary leakage
of 0.5 gpm per steam generator can readily be detected by radiation monitors of
steam generator blowdown. Leakage in excess of this limit will require piant
shutdown and an upscheduled.dnspection, during which the leaking tubes will be

located and/pligged,er rupairal.
” D8 e P e TSNS

. - A TN
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. P]uggingfr"P““
will be required for all tubes with imperfections exceeding the plugging Jimit or rapotr
of 40% of-the,tube nominal wall thickness. Steam generator tube inspections of
operating plants \have demonstrated the capability\to reliably detect degradation
that has penetrated)20X% of the original tube wall/thickness.(mert2)
arigina) Seaslhof Y ARBCE Laalriqht Slacvanominel ws 2\
Whenever the results of any steam generator’tubing inservice inspection ™«
fall into Category C-3, these results will be promptly reported to the Commis-
sion pursuant to Specification 6.9.1 prior to the 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 examinations, tests, additional
eddy-current inspection, and revision of the Technical Specifications, if
necessary. )
nsaek \ Oafackiva Fudoas owy La vq.?olvmé ™ 2teardamcd Lt ARRCE ?\m?or\ QE&-G??-?bQ;:.z\’,elé;\mé
- w : " T \ anes o Fost-
SRR R e i e e TR S e ot
nsark 2 Repairad ubeswi\W\ ba welwdad in Ve perodle fudoa tnspackions fov W Trservica Tnspednion froqraw .
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FOR INFORMATION ONLY

REACTOR COOLANT SYSTEM

SURVETLLANCE REQUIREMENTS (Continued)

4.4.4,4 Acceptance Criteria

a. As used in this Specification ‘
. (3oa nsarkeaqe
2\ Imperfectidn feans an exception to the dimensions, finish, or

contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 20¥ of

the nominal tube wall thickness, if detectable, may be considered .
as imperfections.

3 % Degradation means a service-induced cracking, wastage, wear, or
general corrosijon occurring on either inside or outside of a
tube. b

A4.38. Degraded Tube means a tube containing imperfections greater
than or equal to 20% of the nominal wall thickness caused by
degradation.

5%, % Degradation means the percentage of the tube wall thickness
affected or removed by degradation.

¢S. Defect means an_imperfection of such severity that it exceeds

he_pluggingClimit.  Altube containing a defect is defective.
PTaa R LRIt means—the—im : :

P . . . a7

1%

B X. Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integrity
in the event of an Operating Basis Earthquake, a loss-of-coolant
accident, or a steam line or feedwater line break as specified
in 4.4.4.3c., above.

©.R%. Tube Inspection 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.

\08. Preservice Inspection means an inspection of the full length of
each tube in eacn steam generator performed by addy current
techniques prior to service to establish a baseline

PALO VERDE - UNIT 3 3/4 4-14
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1. Tubing or Tube means that portion of the tube or sleeve which forms the primary
system to secondary system pressure boundary.

7. Plugqing or Repair Limit means the imperfection depth at or beyond which the
tube shall be removed from service by plugging or repaired by sleeving in the
affected area. The plugging or repair imperfection depths are specified in
percentage of nominal wall thickness as follows:

a. Original tube wall h 40%
b. ABB-CE Leak Tight Sleeves 35%

11. Tube Repair refers to welded sleeving as described in ABB-CE Report CEN 630-P,
Rev 01, Dated November, 1996 "Repair of 3/4"0.D. Steam Generator Tubes Using
Leak Tight Sleeves", which is used to maintain a tube in service or return a tube to
service. This includes the removal of plugs that were installed as a corrective or
preventative measure. An inspection per Specification 4.4.4.4.a.9, is required prior
to returning previously plugged tubes to service.
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FOR INFORMATION ONLY

REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

condition of the tubing. This inspection was performed prior to
the field hydrostatic test and prior to initial POWER OPERATION
using the equipment and techniques expected to be used during
subsequent inservice inspections.

oF rapalt
The steam generator shall be(éé}ermined*tPERABLE after completing
the corresponding actionse(plug,all tubes)exceeding the
limi d_3 hes, contajAYne ough-wall cracks) required by
able 4.4-2. Dafackiva Fusas ma. La capaarad i accord anea wiki

ARR -CE Ra pori/Can-630-0 Rav.01, 36X&5 W ovamloer, \996." A of 3L 0.0.
Regorts S\&mG\u\ue&M‘ woas Usiv\i\.mkhﬂ\».& S\eavas®. Repot cf /1

of steam generator tubes, the number of tubes i]uggedAgn each steam
generator shall be reported to the Commission{in a(Special Report
pursuant to Specification 6.9.2. oc ca.paiced.

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 completion of the
inspection. This Special 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. ldentification of tubes ]ugged,\ovvq.p.'\m.é.

Results of steam generator tube inspections which fall into

Category C-3 shall be reported in a Special Report to the Commission
pursuant to Specification 6.9.2 within 30 days and prior to
resumption of plant operation and shall provide a description of
investigations conducted to determine cause of the tube degradation
and corrective measures taken to prevent recurrence.

PALO VERDE - UNIT 3 3/4 4-15







 TABLE 4.4-2
STEAM GENERATOR TUBE INSPECTION
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1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION
Sample Size Resuit Action Required Result Action Required Result Action Required
A minimumol | C-1 "None N.A, N.A. N.A. N. A.
S Tubes per : . e,
S. G. of "Qr?!x“'-" of TR paNY
c-~-2 Plug\defective tubes c-1 K None N.A. et~ N B
;gdt::;)?sui:r: :gg'g‘”g's 2 Plugldelecllve wbes B| C-1  § None o°reepa )
< O C-2 and inspect additional .
. TS T RRS . C-2 é Iug@efecuve tubes
PerTorm-sction Tor
. C-3 C-3 result of first
sample
: Perfarm action for
orrapa I €-3 | C-3result of first N.A. N.A.
- \\.\ ) sample
c-3 FInspect all tubes in J All other
-4 this S. G., plug,de- S. G.s are None N.A. N. A,
{ fective tubes an C-1
inspect"Z5 Tubes In Some S. Gs| p i
h other S. G. + 931 Perform action for N. A, N. A,
cach ofer C=2 but no | ¢_3 resuit of second
additional sample
Notification to NRC |{]S. G. are
pursuant to §50.72 c-3
:}b’ﬁ_! [;" 10CFR Additional _Inspect all twbes In, =" 7,
) ar S. G. is C-3 |each S, G. and'pluy a
defective tubes. ’\’f._,w'—*‘/
Notification to NRC N. A. N.A, °
pursuant to §50.72 -
{b){2) of 10 CFR
Part 50
N

§=3-%
n

Where N is the number of steam generators in the unit, and n is the number of steam generators inspected
during an inspection

.
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FOR INFORMATION ONLY.

REACTOR COOLANT SYSTEM

<:j” BASES

3/4.4.4 STEAM GENERATORS

The surveillance requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The program for inservice inspection of steam generator tubes is based
on a modification of Regulatory Guide 1.83, Revision 1. Inservice inspection
of steam generator tubing is essential in order to maintain surveillance of
the conditions of the tubes in the event that there is evidence of mechanical
damage or progressive degradation due to design, manufacturing 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.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry limits found to result in
negligible corrosion of the steam generator tubes. If 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 opera-
tion would be limited by the limitation of steam generator tube leakage between

the primary coolant system and the secondary coolant system (primary-to-secondary
(’ leakage = 0.5 gpm per steam generator). Cracks having a primary-to-secondary
< leakage less than this limit during operation will have an adequate margin of

safety to withstand the loads imposed during normal operation and by postulated
accidents. Operating plants have demonstrated that primary-to-secondary Teakage
of 0.5 gpm per steam generator can readily be detected by radiation monitors of
steam generater biowdown Leakage in excess of this limit will require plant
shutdown and_an hed nspection, during which the leaking tubes will be

located an lugged«m— repavad.

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. Plugginggfwrmx
will be required for all tubes with imperfections exceeding the plugging,]imiu oc capate

of 40% of the,tube nominal wall thickness., Steam generator tube inspections of
operating p]aﬁf?\n%5e demonstrated the capaﬁiiity)to reliably detect degradation

that has penetrated)20% of the original tube wall)thickness.(xnwek2)
tha 8800 LeakTighk Shuana nomina watl Widgnas:
Whenever the results of any steam generat r tubing inserv1ce inspection 1
fall into Category C-3, these results will be promptly reported to the Commis- waRerky
sion pursuant to Spec1fication 6.9.1 prior to the 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 examinations, tests, additional
eddy-current inspection, and revision of the Technical Specifications, if

rn{ma.\

.

O

necessary.
\nseck \ D@{a.c.\wa.\m\;o.s moy \oa. ra ?a.\rq..é; W 2ceathance w&\ ARR-CE V\Q.?oo\ chw- b?g -, Rev, F:x;i weld
[0 o iR R % TR e e '
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5.5 Programs and Manuals (continued)

5.5.9

5.5.9.1

5.5.9.2

Steam Generator (SG) Tube Surveillance Program

This program provides controls for the Inservice Inspection of
steam generator tubes to ensure that structural integrity of this
goqgion of the RCS is maintained. The program shall include the
ollowing: ,

Steam Generator-Sample Selection and Inspection - Each steam
generator shall be determined OPERABLE during shutdown by

selecting and inspecting at least the minimum number of steam
generators specified in Table 5.5.9-1.

Steam Generator Tube Sample Selection and Inspection - The steam
generator tube minimum sample size, inspection result
classification. and the corresponding action required shall be as
specified in Table 5.5.9-2. The inservice inspection of steam
generator tubes shall be performed at the frequencies specified in
5.5.9.3 and the inspected tubes shall be verified acceptable per
the acceptance criteria of 5.5.9.4. The tubes selected for each
inservice inspection shall include at least 3% of the total number
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 indicates critical areas to be inspected. then at
least 50% of the tubes inspected shall be from these
critical areas.

b. The first sample of tubes selected for each inservice
inspection (subsequent to the preservice inspection) of each
steam generator shall include:

1. All nonplugged tubes that previously had detectable
wall penetrations (greater than 20%).

2. Tubes in those areas where experience has indicated
potential problems.

3. A tube inspection (pursuant to Specification
5.5.9.4a.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.

c. The tubes selected as the second and third samples (if

required by Table 5.5.9-2) during each inservice inspection
may be subjected to a partial tube inspection provided:

(continued)
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5.5 Programs and Manuals (continued)

5.5.9.2 Steam Generator Tube Sample Selection and Inspection (continued)

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.

2. The inspections include those portions of the tubes
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 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% of the
inspected tubes are defective.

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

5.5.9.3 Inspection Frequencies - The above required inservice inspections
of steam generator tubes shall 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
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

(continued)
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5.5 Programs and Manuals (continued)

5.5.9.3 Inspection Frequencies (continued)

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 5.5.9-2 at
40 month intervals fall into Category C-3, the inspection
frequency shall be increased to at least once ?er 20 months.
The increase in inspection frequency shall apply until the
subsequent inspections satisfy the criteria of Specification
5.5.9.3a; the interval may then be extended to a maximum of
once per 40 months.

€. Additional, unscheduled inservice inspections shall be
performed on each steam generator in accordance with the
first sample inspection specified in Table 5.5.9-2 during
the shutdown subsequent to any of the following conditions:

1. Primary-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of
the limits of Specification 3.4.14.

2. A seismic occurrence greater than the Operating Basis
Eagthquake.

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

4. A main steam line or feedwater line break.

5.5.9.4 Acceptance Criteria

used in this Specification

Imperfection means an exception to the dimensions,
finish, or contour of a tube from that required by
fabrication drawings or specifications. Eddy-current
testing indications below 20% of the nominal tube wall
thickness, if detectable, may be considered as
imperfections.

Tub ;n 9 or Tulog, Madns LAV O QM\‘\M of Ma dulaa or s\aave

Lol e for‘ms\\f\q, Pri\ma.vy sy am ko sq.c.ovséa.h/ systaw. prassuce
Dounbery. (continued)
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5.5 Programs and Manuals (continued)

5.5.9.4 Acceptance Criteria (continued)

3R%. Degradation means a service-induced cracking, wastage.
wear, or general corrosion occurring on either inside
-or outside of a tube.

48. Degraded Tube means a tube containing imperfections
greater than or equal to 20% of the nominal wall
thickness caused by degradation.

54. Z Degradation means the percentage of the tube wall
thickness affected or_removed by degradation.

G%. Defect means an 1mne fect1on 5 such severity that it
i i A tube containing a defect

r Saa Iv\sc_"\ Pa @
'{ & SR Mt meanne $ha wmnAn-Fnrvl-wnn danth
. |u\4\-’ ll‘q | = l L HILUNTTY 12 B3 ‘II‘F i W T WVTT u\-yhlr

b |

A" 4

havand mh'!h +lnn fiuha eh-s'l'l hn romavad £ o
-ttt T RCTPOmOveED o S

BX. Unserviceable describes the condition of a tube if it
leaks or contains a defect large enough to affect its
structural integrity in the event of an Operating Basis
Earthquake, a loss-of-coolant accident, or a steam line
og feedwater line break as specified in 5.5.9.3c.,
above.

9%. Tube Inspection means an inspection of the steam
generator tube from the point of entry (hot leg side)
cngl?te]y around the U-bend to the top support of the
cold leg

109, Preservice Inspection 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 was performed prior to the field hydrostatic
test and prior to initial POWER OPERATION using the
equipment and techniques expected to be used during
subsequent_inservice inspections.

W{saa insarkpaqa
b.  The steam generator shall be determingdfOPERABLE after
completing the_corr actionsC(plug,all tubes
exceeding thefplugging : ubes containin
through-wall{cracks)(required by §able -Z.DPe 33?7

repained 1h accomanca withh A
or "Q'?a"“" Qerw'(‘ CEl\"G?O P, Keu. o1, datel Mmmlur l?‘ié

Eepall‘ <7€ 3/’/ (738 ntin
Steem Generafor Tu}aes(&gn;t\ Ltl’lo.ekd')l?sk-f Sle'u)ds

ovr (‘d.?b:\'(‘
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INSERTS TO PAGE 5.0-15

7. Plugging or Repair Limit means the imperfection depth at or beyond which the tube
shall be removed from service by plugging or repaired by sleeving in the affected
area. The plugging or repair imperfection depths are specified in percentage of
norminal wall thickness as follows:

a. Original tube wall 40%
b. ABB-CE Leak Tight Sleeves 35%

11. Tube repair refers to welded sleeving as described in ABB-CE Report CEN-630-P,
Rev.01, dated November, 1996. "Repair of 3/4" O.D. Steam Generator Tubes Using
Leak Tight Sleeves". Which is used to maintain a tube in service or return a tube to
service. This includes the removal of plugs that were installed as a corrective or
preventative measure. A tube inspection per Technical Specification 5.5.9.4.9 is
required prior to returning previously plugged tubes to service.
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TABLE 5.5.9-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE
INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection No Yes

. No. of Steam Generators per Unit Two Two
First Inservice Inspection All One
Second & Subsequent Inservice Inspection One* One*

TABLE NOTATION

. jce inspection may be limited to one steam generator on a rotating schedule encompassing 3 N % of
zaget&gzgr¥Where N3¢ the number of steam generators in the plant) if the results of the first or previous
inspections indicate that all steam generators are performing in a like manner. Note that under some

1rgumstances the operating conditions in one or more steam generators may be found to be more severe than
%hose in other steam generators. Under such circumstances the sample sequence shall be modified to inspect
the most severe conditions. ‘
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TABLE 5.5.9-2 .
STEAM GENERATORS TUBE INSPECTION

1ST SAMPLE INSPECTION

P

2ND SAMPLE INSPECTION

3RD SAMPLE INSPECTION

in each S.G. and
{ plug defective

nto
HRC pursuant to
§50.72 (b)(2) of
10 CFR Part S0

tub¢§F—~—~.oVVQP“

Sample Size Result Action Required Result Action Required Result Action Required
< - - _Nane N.A. N.A. | N.A. N.A.
A minimum of Cc-1 - . ol
S Tubes per S.G ({((roc capoae c-1 er;:? ‘Tione‘\ I A A
- defective tubes AL RS
¢2 S'gzgglnspect additional r c-2 Z Elg&;@efgc@ive C-1 b None /Orrcp;::?s
in this S.G. ubes and_inspec -
2S tubes in this additiona C-2 Plugiﬁefectligr))
guges in this tubei .

F o c-3 '| perform action
for C-3 result of
first sample

o¢ coP™\T c-3 Perform action | N.A. N.A.
(Q\\\\\L A for C-3 result of
| . first sample
c-3 Inspect ail tubes in A1l other S.G.s None N.A. N.A.
this S.G.. plug are C-1
defective tubes and
1ope ues n Some S.G.s C-2 Perform action N.A N.A
each other S,G. but no for C-2 vestlt of
Notification Lo NRC ‘ additional S.G. | second sample “
pursuantftoo§gg§72 are C-3 e
(b)(2) of 1 . .
part 50 Additional 5.G. f“Inspect all tubes N.A. N.A.

S=3Lv

n inspected during an inspection.

& Where N is the number of steam generators in the unit, and n is the number of steam generators
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