
ENCLOSURE 2
MARKED-UPTECHNICALSPECIFICATION PAGES

9706030098 970523 T
PDR ADQCK 05000528
P PDQR



lg

V

lq



F R lNFORMATlONONLY

REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS (Continued)

4.4.4.4 Acce tance Criteria

a. As

~ 2'h
us 'cification

a.tt Z~am4 eo. e,

contour of a tube from that required by fabrication drawings or
specifications. Eddy-cur rent testing indications below 20K of
the nominal tube wall thickness, if detectable, may be considered
as imperfections.

d
general corrosion occurring on either inside or outside of a
tube.

mr T
than or equal to 20K of the nominal wall thickness caused by
degradation.

%~i
affected or removed by degradation.

Defect means an imperfection of such severity that it exceeds
the pluggin rmr .. tube containing a defect is defective.

<OV t O je.s.r

L

Sa.sg. T.+Sa.rk Po. sL

Unservscea e 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.

from the point of entry (hot leg side) completely around the
U-bend to the top support of the cold leg.

Preservice Ins ection 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

~rg g <v ~st.e m ~vs.ga
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INSERTS TO PAGE 314 4-14

1. T~bi Tb tl tppl ftb tb I llbf tb pl
system to secondary system pressure boundary.

7. Plu in or Re air Limitmeans 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. ~Tb ~ I« f t Id d I I p d lb dl ABBPER p RPENBBPP,
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. An inspection per Specification 4.4.4.4.a.9, is required prior
to returning previously plugged tubes to service.



OR 1NF.ORMATlON ONL>

REACTOR.'.COOLANT..SYSTEH

SURVEILLANCE RE UIREHENTS Continued)

4.4.4.5

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 inspection

ne rq.pa s%

The steam generator shall be d ermined OPERABL after completi
the corresponding actions (pl all u es ex ding the pluggi g<~<'~P~'~

t a 1 tub s tainin -w cracks) re
Tab e 4.4-2.o~f«~i~~k~w~s~~s~~~p~ir&i~ c c~o~Ee~~~~'W
~M-c%, gopA c.CN-450-P, Raw.oi.hs.ka.h H,a>~Qa.e,i&4, gapab ot3/ Q.Q. saba.m+~'4~s <s4 q <ce.gkiq<E sieges.~".

a 0

b.

Within 15 days following the completion of each inservice inspection
of steam generator tubes, the number of tubes plu 'team
generator shall be reported to the Commission in Special Repor
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 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 plugg or <~>~«~~.

C. Results of steam generator tube inspections which fall into
Category C-3 shail 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 YEROE - UNIT 1 3/4 4-15
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TABLE 4.4-2

STEAM GENERATOR TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION

Sample Size

A minimum of
S Tubes per
S. G.

Result

C-2

C-3

Action Required

one
o«C-Ct.

a.iC'ug

defective tube
an inspect a itional
2S tubes in this S. G.

c C%f~~"

Inspect all tubes in
tliis S. G., plug de.
fective t es ai
inspect 2S tulies in
eacli other S. G.

Notification to NRC
pursuant to $ 50.72
lb)l2) ol 10CFR
Part 50

Result

C-1 ~

C-2

C-3

All other
S. G.s are
C-1
Some S. G.s
C-2 but no
additional
S. G. are
C-3
Additional

S. G. is C-3

Action Required

N. A.

None

Plug defective tubes
an ns ec a iiunal
4S tubes in this S. G.

Perform action for
C-3 result of first
sample

None

Perform action for
C-2 i«siilt uf s«cond
sample

Inspect all tubes in
each S. G. and pl
defective tubes.
Notification to NRC
pursuant to f50.72
fb)(2) ol 10 CF R

Part 50

Result

N. A.
C- I

C-2

C-3

N. A.

N. A.

N. A.

N. A.

Action Required

N. A.

N. A.
o«cqtso.4-

Plug defective tubes

Per orm action for
C-3 result of first
sample

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



l

, II
1I

,1
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a

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 l. 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 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 uns ection, during which the leaking tubes will be
located and plug tbrgtt.kg'h~a.

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«wp~«
will be required for all tubes with imperfections exceeding the plugging limit
of 40K of the tube nominal wali thickness. Steam generator tube inspections of
operating plants ve demonstrated the capa ) i y to reliably detect degradation
that has penetrated 20K of the original tube wall thickness.(~ ~.4i)

at't'qiwa a.( cbg gS/ ssf get.A BG-CRkaogthqkg Shmawct.~siam'hw tie m.o.

Whenever the results of any steam generator tuklng inservice inspection ~~~~k<3
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 cf 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,'f
necessary.

QsgfacPhwsg. ~dna'g. swhtsy4. s sg patt'a.4 tw ace os kowhcct w't< os<-c% Rqqa> w ~<'4~ ~, w++ ~-e +au.Ci kdtXa.4

N-canst'mn 4m-<i 'kglIm."R,st.po.he~ta >
y O,O. Wmm /iberia.g ts.tgas; Vta cb~s QshwsqksLa+gh+9 5kigst~e sha ~ . Sa ~ g~~- ~~ Jcf'+ ~ "+'+ I 'th be W4~4c9 Xr >~OS. t~o'tdJLH ">

ioaaa'c 4 shogoil ok t hoa.s 'hh lo 'a h ba.h,'w.hh a. eo o+'c. h h 'ea af"'
PALO VERDE " UNIT 1 B 3/4 4-3
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TREACTOR'COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.4.4 Acceptance Criteria

a. As used in this S ecification
( . (Sac. tyv,aa.~

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

3 R.
general corrosion occurring on either inside or outside of a
tube.

R.
than or equal to 20K of the nominal wall thickness caused by
degradation.

i.
affected or removed by degradation.

( 5. Oefect means a im erfection of such severity that it exceeds
t e luggin iimit . tube containing a deiect is defective

ScaXvxsguhP~ o'r s a cs is;

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.

9 3.. 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

~ l. >a.g. ~~ca.~k ~~)~

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

~Tbi Tb tbtppi itb tb i Ebi tb
p'ystemto secondary system pressure boundary.

7. Plu in or Re air Limitmeans 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. ~Tb R i 3 t id d i i 6 d it di BBB-PER p RCERBBP-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. An inspection per Specification 4.4.4.4.a.9, is required prior

to returning previously plugged tubes to service.
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R INFORMATIONONL

REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS (Continued)

b.

4.4.4.5

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 ol'4 p5.w<

The steam generator shall be etermine OPERAB after completin
the corresponding actions (pl g all ubes ex ding the pluggi o~~~p~'t-

itan 1 t nta'nin
able 4.4-2.0+~ i~~4~b~~~~y ba.~~)~«~ i~ ~~4e~~~«~~ae-<ag<poh

<<< Ah-P Rcv, a'i hegq.$ %4owa+4cc'L%$ fqpab of ~/y 0 + >~~~Q~~~~4~><+45
'+Sww Lg.~.ggi f 1 l

~RB Itf5
'5 % aves"

Within 15 days following the completion of each i s rvice inspection
of steam generator tubes, the number of tubes plugged >n each steam
generator shall be reported to the Commission in a Spec>a Report
pursuant to Specification 6.9.2.

ae ca pai<~>

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.

C.

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

3. Identification of tubes plugged<os rc.q~«~h.

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 VEROE - UNIT 2 3/4 4-15



I
CD

5
I 1ST SAMPLE INSPECTION

TABLE 4.4-2

STEAM GENERATOR TUBE INSPECTION

2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION

Sample Size Result Action Required Result Action Required Result Action Required

A minimum'of
S Tubes per
S. G.

C-1 None

or ~pe.ir
Piu defective tubes
and Inspect additional
2S tubes in this S. G.

N. A.

C-1

C-2

N. A.

None

Plug defective tubes
and nspect additional
4S tubes in this S. G.

N.A. N. A.

C-3
er or ctIon or

C-3 result of first
sample ~

N. A.
C-1 None oc'aq~tr
C-2 . Plug defective tubes

C-3

or C%'P

Inspect all tubes in
this S. G., plug de-

ec IV U

inspect 2S tubes in
each other S. G.

Notification to NRC
pursuant to f50.72
(b}(2) of 10 CFR
Part 50

All other
S. G.s are
C-1
Some S. G.s
C-2 but no
additional
S. G. are
C-3
Additional

S. G. is C-3

Perform action for
C-3 result of first
sample

None

Perform action for
C-2 result ot second
sample

Inspect all tubes in
each S, G. and plu
defective tubes.
Notification to NR
pursuant to t'150.?2
ib)(2) of 10CFR
Part 50

N. A.

N. A.

N. A.

oc c %air

N. A.

N. A.

N. A.

N. A.

N. A.

3 > %here N is the number of steam generators in the unit, and n Is I'he 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 l. 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'enerator 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 leakage
of 0.5 gpm per steam g'enerator can readily be detected by radiation monitors of
steam generator blowdown. Leakage in excess of this limit will require plant
shutdown and a sche s ection, during which the leaking tubes will be
located an plugged<a~ c~q~'4-

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«~p"~
will be required for a11 tubes with imperfections exceeding the plugging limit
of 40K of. the tube nominal wall thickness. Steam generator tube inspections o
operating plants ave demonstrated the capability to reliabiy detect degradation
that has penetrated 20K af the original tube wall thickness.(i~s~Az)

tbVtqtwt ts ~ ~>r/ mg(b ~e~t.~~tqk'tShacwg.>qsmtwxe4tsa a-%,
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.

QafacEBo ~ Mos aic qw, ropueab s. o Kc a.a;v see,.cse, i Ncso.rto-pqw ai,de%

+~] .k ~<,gqQit'f gy 0.Q,6maww itrsdrshac' tsMm.s 'Qstwwso} Uqss +vt+ ~ awq it >d + ~ P H- l4
d'L.Lcd} +r <4wuC I l1 s~i4-6 ss4$

% P d g< cern-<~'t'4 <st w,c%aa-hm g <v W~qcrtts4s'.c. CuQe tw gpsts'-ts'csmaftst Srva 'Xswictvscxt.kw mpmc.
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FOR lNFORMATlON ONLYt t
REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREHENTS (Continued

4.4.4 ' Acce tance Criteria

a. As i ecification
~a.a. image.w qa.q~~f i «h

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

'""k'eneralcorrosion occurring on either inside or outside of a
tube. I

De raded Tube means a tube containing imperfections greater
than or equa to 20K of the nominal wall thickness caused by
degradation.

X De radation means the percentage of the tube wall thickness
af ected or removed by degradation.

Ca'R. Defect means an im erfection of such severity that it exceeds
lu in limit. A tube containing a defect is defective.

g<~Xnc|3.~0~ ~c ~~Pate

Unserviceable describes the condition of a tube if it leaks or
conta>ns 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.

9 .Q. 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.

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

ll. ~a.a. X~aaw4 p~g~

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

1. T~bi T b th I p di lth t b I I I h I th pi
system to secondary system pressure boundary.

7. Plu in or Re air Limitmeans 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 '0%
b. ABB-CE Leak Tight Sleeves 35%

11. T~b ~ i« I t Id d I I 6 d it d I ABB-6E ~ p dgEN ppd-h,

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. An inspection per Specification 4.4.4.4.a.9, is required prior
to returning previously plugged tubes to service.
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REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS Continued

b.

4.4.4.5

a.

b.

C.

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

uc' o-lpga iC
The steam generator shall be determined PERABLE after co

t'he

corresponding actions plu „all tubes exceeding the ugging„o«o~™w
1imi on n ou -wall cracks re uir
able 4.4-2. G~f~4~~4~w~s~c ~ha.eapax~ah i~'eccbvha~ca ~A~

~@a,-C. a~qohiC~~-~>o-e q,~~.oi, a~<a,a H ova~4a-<, i%94."Q „~,~og 3l O.Q.
p~g~ S'aaa Qa a < a a usa ca q'Laa aa4gA Shaa aa".

Within 15 days following the completion of each nservice ins ection
of steam generator tubes, the number of tubes lugged<sn each steam
generator shall be reported to the Commission in agjecial Report
pursuant to Specification 6.9.2. ~ax ~~pa.i~a h.

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 lugged<or~wp~na.k-
)

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
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TABLE 4.4-2
P

-STEAM GENERATOR TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLF tNSPECTION 3RD SAMPLE INSPECTION

Sample Size Result Action Required Result Action Required Result Action Required

A minimum of
S Tubes per
S. G.

C-1

C-2

C-3

None

oE'%pa.ir
Plug defective tubes
and nspect additional
2S tubes in this S. G.

ov 'rcpt.xY

Inspect all tubes in
this S. G., plug de-
fective tubes an
inspec u s n
each other S. G.

'ot<f<cattonto NRC
pursuant to f50.72
(b)(2) of 10CFR
Part 50

N. A.

C-1

C-2

C-3

All other
S. G.s are
C-1
Some S. G.s
C-2 but no
additional
S. G. are
C-3
Additional

S. G. is C-3

N. A.

OC C+PA WW

None

Plug defective tubes
and inspect additional
4 tu es tn t <s S. G.

Perform action for
C-3 result of first
sample

None

Perform action for
C-2 result of second
sample

Inspect all tubes n
each S. G. and lug
defective tubes.
Notification to NRC
pursuant to f50.12
(b)(2) of 10 CF R
Part 50

N. A.

N. A.

C-2

C-3

N. A.

N. A.

N. A.

or r'tpeic

N. A.

N. A.

None or raPe,xr

Plug efective tubes

er orm c ion or
C-3 result of first
sample

N. A.

N. A.

N. A.

~ 0

Z
0

0
G

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 lNFORMATlONONLY
s

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.

Law 5st,yg

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 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 ection, during which the leaking tubes will be
located an lugged<a~ ~e.pa'i~M.

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. Pluggingprsrsir
will be required for ail tubes with imperfections exceeding the plugging limit
of 40K of the tube nominal wall thickness. Steam generator tube inspections of
operating plan s ave demonstrated the capa i ity to reliably detect degradation
that has penetrated 20K of the original tube wall thickness.(~ ~»)

«bgtqtw's.~
s,t gg mf t4.MR-(ZL.~Y~<q cokststxtct.s as~inn 4 s c ki4sQesss.g

Whenever the results of any steam generatdr tubing inservice inspection
fall into Category C-3, these results wi ll be promptly reported to the Commis-
sion pursuant to Specification 6.9.'rior to the resumption of plant operation.-
Such cases wi 11 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.
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5.5

5. 5 Programs and Manuals (continued)

5.5.9 Steam Generator SG Tube Surveillance Pro ram

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

5.5.9. 1 Steam Generator-Sam le Selection and Ins ection - 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.

5.5.9.2 Steam Generator Tube Sam le Selection and Ins ection - 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 3X 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 50K of the tubes inspected shall be from these
critical areas.

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 20K).

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

5.5 Programs and Manuals (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:

Cate

C-1

~or Ins ection Results

Less than SL of the total tubes inspected are
degraded tubes and none of the inspected
tubes are defective.
One or more tubes. but not more than 1X of
the total tubes inspected are defective. or
between 5X and 10% of the total tubes
inspected are degraded tubes.

More than 10% of the total tubes inspected
are degraded tubes or more than 1X of the
inspected tubes are defective.

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

C-2

C-3

5.5.9.2 Steam Generator Tube Sam le Selection and Ins ection (continued)

5.5.9.3 Ins ection Fre uencies - The above required inservice inspections
of steam generator tubes shall be performed at the following
frequencies:

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.'f two
consecutive inspections following service under AVT
conditions, not including the preservice inspection, result

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.9.3 Ins ection Fre uencies (continued)

in all inspection results falling into the C-I category orif 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 per 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.

c. Additional. unscheduled inservice inspections shall be
performed on each steam generator in accordance with thefirst 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.

A seismic occurrence greater than the Operating Basis
Earthquake.

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

4. A main steam line or feedwater line break.

5.5.9.4 Acce tance Criteria

a. used in this Specification

f ei pti t th di
finish, or contour of a tube from that required by
fabrication dr awings or specifications. Eddy-current
testing indications below 20K of the nominal tube wall
thickness, if detectable, may be considered as
im erfections.

os4i~ oj "+~ ~ +~.~~ ~~
~~~'4'f

s44o pri c ys'/'I w to++~ ~</ Y P
4 ou~ 4 o.~y. (continued)
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5.5 Programs and Manuals (continued)

5.5.9g4 Acce tance Criteria (continued)

gg. ~bdbi f -l d d tl g. tg.
wear, or general corrosion occurring on either inside

.or outside of' tube.

'lb.~bddib tb tflglp f tf
greater than or equal to 20K of the nominal wall
thickness caused by degradation.

'g. g~bdti tt p tg ftt tb
thickness affected or e degradation.

Or tep4v
Defect means an im e fection such severity that it
exceeds the pluggi g limit. A tube containing a defect

1v
ca a- a. |.~so-< a o. a.

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 5.5.9.3c.,
above.

li. ~Tb I tl l p tl f tb t
generator tube from the point of entry (hot leg side)
completely around the U-bend to the top support of the
cold leg.

l~ '9. Preservice Ins ection 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.

il cga.C. a<Sc.r aa ctrl.
The s earn genera or shall be determin OPERABLE after
completing the o r s n n ions plug all tubes o~ «p~i~
exceeding the plugging imit an ubes con ainin
through-wall cracks) required by able . . - . p ~ ~~ ~4

g(aa.ja eg IA acco~agegc'c (v ~ +h
A65-CE''tN (50 +~)apt f QAJ~C)O Pi geyg Ofi QCl+A h/OC'N~ (QN

@P< > < ~ '~'continued)S&aaWCe~~ T~ > tl.ogaa Leak ggaoSt~5.
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7. Plu in or Re air Limitmeans 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. T~gi«g I Id d I I 6 d Ig d I BBB-CE 6 6 EBEN-EBB-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 STEAN GENERATORS TO BE

INSPECTED DURING !NSERVICE INSPECTION

Preservice Inspection Yes

No. of Steam Generators per Unit

First I nservi ce Inspection

Second & Subsequent Inservice Inspection

Two

All

One*

Two

One

One*

TABLE NOTATION

*Th i nserv i ce I nspecti on may be 1 imi ted to one steam generator on a rotating schedul e encompass i ng 3 N R of
< here N ;s the number of steam generators in the plant) if the results of the first or previous

ns ections indicate that all steam generators are performing in a like manner. Note that under some

the operating conditions in one or more ~team generators may be found to be more severe than

those q n other steam generators. Under such circumstances the sample sequence shall be modified to inspect

the most severe conditions.
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IST SAMPLE INSPECTION

TABLE 5.5.9-2
STEAM GENERATORS TUBE INSPECTION

2ND SAMPLE INSPECTION 3RO SAMPLE INSPECTION

~ C

C

Sam le Size

A minimum of
S Tubes per S.G

Result

C-1

C-2

C-3

Action Re uired

OC''eg ibC iC

Plug defective tubes
and inspect additional
2S tubes in this S,G.

rg,(bee.xc'nspect

all tubes in
this S.G.. plug
defective tub s and
in pe tu es in
each other S,G.

Notification to NRC

pursuant to 550.72
(b)(2) of 10 CFR

Part 50

Result

N.A.

C-I

C-2

C-3

All other S„G„s
are C-I

Some S.G.s C-2
but no
additional S.G.
are C-3

Additional S.G.
is C-3

Action Re uired

None

Plug~defective
tubes and insp c
a 1 iona
tubes in this
S.G.

Perform action
for C-3 result of
first sam le

None

Perform action
for C-2 result of
second sample

nspect all tubes
in each S.G. and
plug defective
tubes. evvep '

0
NRC pursuant to
550.72 (b)(2) of
10 CFR Part 50

Result

N.A.

N.A.

C-1

C-2

C-3

N.A.

N.A.

N.A.

N.A.

Action Re uired

None or ra P~

Plug defective
tubes

N„A.

N.A.

Perform action
for C-3 result of
first sam le

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