. REACTOR COOLANT SYSTEM

4.4 5 STEAM GENERATORS A _ ’

L

IMITING CONOITION FOR OPESATION

3.4.% Each steam generator snall Se OPERABLE.

1

APPLICABILITY: MODES 1, Z, 3 ang 4

e T

witlh one cor mere steam generators incpersble, restore the inoperadle steam

generator(s) to OPERABLE status prior %o increasing avg 2oove 200°F

SURVEILLANCE REQUIREMENTS

A A %

4.4.2.0 Each steam generator shall Se cemonstrated OFERABLE by perfaormance of
the *nllowing augmented inservice ‘nspection cregram and the requirements of
specification 4.0.5,

e . p 1
4.4.5.1 GSteam Generator Sample 3election 3nd Inspection - Fach steam generator
shall be determined OPERABLE curing shut own o) selecting and inspecting at
‘east

the minimum number of steam generators specified in Taple 4 4-1,

3.2.5.2 Steam Generator Tube Sample Selection and Inspection - The steam

Jenerator Tube MminImum sample 5372Ze, InsDection resuit classitication, and th +
corresponding action reguireg shall be as specified ‘n Table 4.4-2. The Tngr
inservice inspection of steam generator tudes snail De performed &t the Sre= = 3
quencies specified in Specification 4.4 3.3 anc the ‘nspected tubes snai?‘Z!/’14¢r¢
er1fied acceptable per the acceptance sriteris f specification 4.4.5.4. £The

tubes seieclec for each inservice inspecticn shail include at least 3% of The

total numper of tubes in 2]l steam generators; the tubes selected for these
‘nspections snal) be selected on a rancom Sasis except:

Poe——

a #here experience in similar plants with simi’iar .ater chemistry
ingicates critical areas to be inspect téd, then at least S5CX of the
tubes inspected shall be from ihese critizal aress;

g W] T -

ty

The first sampie of tubes selectea for sach inservice inssection
(subsequent to the preservice inspection) sf esach steam generator ;
shall inclucde: ]

\ Here
<'~.__\_’/<\§
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REACTOR COCLANT SYSTEM

SURVEILLANCE REJQUIREMENTS (Continued)

N

3

~
o

Category

o
- -

L]
3

Note:

BYRON - UNITS 1 & 2
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) Tubes in those areas where experience has i1ndicated potential
problems, ang-

Y. A tupe inspection (pursuant to Specification &.4.5.4a 8) shall

L;) Ue performed on each selected tube. 1f 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 tc a tube inspection.

The tubes selected as the second and third on nay b8 Subjectes to.
Table 4 .4-2) during each inservice inspection may be subjected to 2
partial tube inspection provided:

iy The tubes selected for these samples include the tubes ‘rom
those areas of the tube sheet array where tubes with
imperfections were previcusly found, and

The inspections inciuce those portions of the tubes where
imperfections were previously found.

The results of sach sample inspection shall be classified into one of the
following three categories:

Inspection Results

Less than SX of the total tubes irspected are
degraded tubes and none of the inspected tubes
are Zefective.

One or more tubes, but not more than 1% of the
total tubes inspected are defective. or between
E% and 10% of the total tubms inspected are
degraceg tubes.

More than 10% of the total tubes inspected are
degracded tubes c¢r more than 1% of the in 2
tubes zre defective.

In al) inspections, previcusly cegraded tubes”must exhibit
significant (greater than 108 of wall thickness) further
wall penetrations to be inciuded in the above percentage
calculations.



REACTOR CODLANT SYSTEM

SURVETL LANCE RECUIREMENT

Wy

(Coant inued)

»
-

4 4 3 .nspectigon Freguencies - The above recuireg inservice inspections of
sieam generallr luoes shall De performed at the following freguencies:

. The first inservice 'nspection shall be performed after & Effective

Full Power Months Sut within 24 calendar montns of initial eriticality.

Subseguent inservice inspections shall be performed at intervals of
not Tess than 12 nor more than 24 calendar months after the previous
inspection. If twe consecutive inspections, mot including the pre-
service inspection, result in al) inspection results falling into the
“-1 category or if two consecutive inspections demonstrate that pre-
vicusly observea degracation has not continuea and no additional
degradation has occurred, the inspection interval may be extended

to 2 maximum cf once ser 40 months:

If the results of the inservice inspection of a steam generator
congucted 1n accordance with Taple 4,.4-2 at 40~-month intervals fai)
in Category C-3, the inspecticn freguency shall be increased to at
least once per 20 months., The increase in inspection freguency
shall apply until the subseguent inspections satisfy the criteria of
Specification 4.4 5. 3a.; the interval may then be extended to a
meximum of once per 40 months; and

o

g Adaitional, unscheduled inservice inspections shall be performed on
each steam generator ‘n accorcance with the first sample inspection
specified in Table 4.4-2 during the shutdown subsequent to any of
the folilowing concitions:

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

2) A seismic occurrence greater than the Operating Basis farthquake,
or
3)

A Condition IV loss~uf-coolant accident reguiring actuation of
the Engineered Safety Features, or

4) A Congition [V main steam line or feedwater line break.

BYRON = UNITS 1 & 2 /4 4-1%



REACTCR CODLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

e ——————

4.4.5.4 Acceptance Criteria f’,yr }(L“‘- R
\‘M{<,ﬂu
a. As used in this specificgtion:

1) Japerfection mean,/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 tubegwall thickness, if cetectable, may be
considered as imperfections;

(Cr Slecve

2) Degradation means a surv1ce-*1cuce~ ¢recking, wastage, wear or
,enera’/’;zxgjjon oce qr-vng ~n,21L§er jngjnn“nxmaxts~de of a
tUbQ(v &O‘- & ‘e“\/( ) ‘,‘M _E’_"*’J rJ(\ q\u. f"h o

i) Degraded Tube means B woe*~anta1mng’wmoerfect*ons greater
than or equal to 20% of the nom1na)fwg41~ Digkness caused by
degradation, r—‘}( P .;/“,Vt>

4) % Degradaticn means the percentage of the .ube wall thickness
affected or removed by degradation, Sixlv\.)

(TC Refad ——t
5) Defect means An imperfection of such saver1ty that 1t exceeds
the piugging¥imit. A ‘“Diﬁf Jefect is defect ve,
>Qg.&¢>kkuh ﬁ\jl
\ £)—np3 ] = -
, R 3
Jomrnie : A
ot Lthe -Aemiadt—tube wal i+ tAIExress

BYRON - UNITS 1 & 2

Unserviceable describes the condition of a tube if it leaks or
tontains a defect 7arge enough to affect its structural 1nteg-
rity in the event of an Operating Basis Earthguake, a loss-of-
coolant accicdent, or a steam line or feedwater line break as
specified in 4.4.5.3¢c., avove;

Tube Inspection means an ‘nsae: ion of the steam generator tube
from the point of entry (hot Teg side) completely around the
J-bend to the top support of the cold 1egr—‘gp.

Tty

'\!.‘ ;

}A%iuf H/
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“EALTOR CCOLANT 3SYSTEM

e P " .1
URVEILLANCE SEQUIREMENTS /Coantinued)

“reservice Inspection means an inspection of the Ful’ Tength of

-~

$4CN TuDe 'n each sleam generator performed Dy sdoy current

technigues Drior Lo service 1o estaplish a base! né -~ungitisn
* J of the twubing. This 'nspection snall de performec oriur to

2T A nitial POWER DPERATION using the equipment and LeCnnicues

Ty, FXPECIEC 0 De useC Juring subsequent inservice inspections.

o7 sieam ganerater tutes, the numper of tubes piuggec, in each steam
generateor snal) Se reportea to the Commission in a $o§f152 qgport

sursuant Lt Specification 8

-y

o, The compiete rescits of the staam generator tube inservice inspection
shal' be submitiegd it the Commission in a Special Report pursyant to
Specification 6.5 2 within 12 months following the compietion of ihe
inspection, This Special Report shall include:

1) Numper 3ng extent of tubes inspected,

-2Cation ang percent of wall-thickness penetration far eacn
ndication 2f an impertection. ana

¥

e s T T—

21 ldentification of tubes 31 ugged, .o ~w4 aA
s

c lesuits of steam generator tube inspections which fall inz Category
=2 snal’l be repcrtad in a 5Special Report to the Commission pursuant
o Specification 5.8.2 within 20 days 2nd prior to resumpticn of
2lant cperation. This report shall provide 2 description of investi=
2ations conducted 13 determine cause ¢of the tube degragation and
orreclive measures taken to Irevent "ECuUrrencs,

BYRON - UNITS 2 & 2 3/4 =17

or ftﬁaweJ D

D

U@ sTeam generator shall be cetermined JPERABLE after comol ting
\(;" the corr esooﬁo.no actions (plug 311 tubes ex,eed ng the plu ng o~ Nepaw
2 gg:ng
mit) s requireg by
Table 4.4-2. e e st i S S S s e Sy ———
S~ 2 l“‘",’ 173 'f/l& z«\‘("{t(. ;(r ﬂ “C\
$. 4.5 % Renorts TR L S T T o ety
3 #1tnin 15 days following the completion of =ach insarvice inspection
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TABLE 4.4-1

R

MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection Yes
No. of Steam Generators per Unit Four
First Inservica Inspectian Two
Second & Subsegquent Inservice Inspections One1

TABLE NOTATION

A

3 The inservice inspection may be )imited to one steam generator on &
rotating schedule encompassing 3 N % of the tubes (where N is the
number of steam generators in the plant) f the results of the first
or previous inspections indicate that all steam generators are
performing in & 1ike manner Note that under some circumstances, the
operating conditions in one or more steam generators may be found 1o
e more severe than those in other steam generators. Under such
circumstances the sample sequence shall be modified to inspect the
most severe conditions. Each of the other two steam generators not
inspected during the first inservice inspections shall be inspected
during the second and third inspections. The fourth and subsequent
inspections shall follow the instructions described above.

BYRON - UNITS 1 & 2 3/4 4-18
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IST SAMPLE INSPECTION

lmilﬁ(L 44 J

STEARM GENERATONR Fble INSPECTION

Sample Stze
A it of
S Tubes per

S 6

Hesult
{ SR |
C-2
__C.A;‘_,

Action Heguired
fone
Lot Tepanl

P
Plug defective tubes

atud 1nspect additional
25 tubes w this 5 G

(| i‘{‘{‘:“‘rh

. )
tnspect all luhc} 0
thus S G, plugde

fective tubes amnd
mspect 25 hiabes i
each othin 5 O

Mot stion 1o MR
P suani 1o §50 77
(b 2) ui WO
PFart HO

b s ey

Hesult

All other

5 Gs ve
G-3

Some S Gs
C 2 but no
addhibonat
5 O are
c-3
Addhitronal
5 O s

ZND SAMPLE INSPECTION

Action Reguired

A

ot -

e Fl

[ —
3 Hine

Plug delective tubes

45 tubes w tins S G

Perfoom action fos
€3 vesult of tirsy
sampie

Muone

Pedlorm acthion for
€2 sesult of second
Satidfriu

vach 5 G 4
detective tabes
MNotibication 1o NHC
pursuant o 50 72
b2V ot VOCFH

atud prhag

APant O

andd inspect addinional

insprect all tubes in '.1'{

N
§=3-

) SAMPLE INSPECTION

i
e S e niut i
Hesult Ao Hegued
NOA N A
N A NA
C-1 MNuone ;__,‘ ‘.ﬁ
=2 |'hmﬁcl-.rn tive Loshes
» Perfosm action tios
€3 C 3 resuli of fust
saipie
oA i A
A N A
N A NoOA
e
Or repa.=L)
N A MOA

Where N is the mnber of steam gengraiors in the untt, amdd 0 15 the number of steam generaions sspeciod
dusr g an inspection
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. REACTOR COOLANT SYSTEM

BASES

3/4. 4.5 STEAM GENERATORS

The Surveillance Reguirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will ue 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 1s essential in order to maintain surveil-
lance of the condlitions of the tubes in the event that there is evidence o’
mechanical dam=ge or progressive degradation duve tc design, manufacturing
errors, or inservice conditions that lead to corrosion. Inservice inspection
of stram generator tubing alsc provides a means of characterizing the nature
and ciuse 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 tc resuit in
negligible corrosion of the steam generatcr tubes. If the secondary coolant
chemistry is not maintained within these limits, Tocalized corrosion may
likely result in stress corrosion cracking. The extent of cracking auring
plant operation would be limited by the limitation of steam generator tube
leakage between the Reactor Coclant System and the Secondary Coolant System
. (reactor-to-secondary leakage = 500 gallons per cay per steam generator).

Cracks having a reactor-to-secondary leakage less than this limit during
operation wiil have an adequate margin of safety ic withstand the Toads imposed
during normal operation and by postulated accidents. Operating plants have
demonstrated that reactor-to-secondary leakage of 500 gallons per cay per
steam generator can readily be detected by radiation monitors of steam generatoer
blowdown. Leakage in excess of this 1imit wil) reguire plant shutdown and an
unscheduled inspection, during whxch the leaking tubes will be located and
p]ugged,‘ o MRpavt e by Sy 5 K* Iﬂ&(/‘r '4

. wastage-type defects are unlikely with proper chemistry treatment of the
"\, . ) secondary coolant. However, even if a defect should develop in service, it
ST will be found curing scheduled inservice steam generator tube examinations. s
A Pluggingswiil be reguired for all tubes with imperfections exceeding the
pluggings 1imit of 40% of the tube nominal wall thickness. ‘tS&ooa—gcadIazqgh\:[J75&**_v
Lube- inepeclions of operatiag plants hove GEPoRstRrated Lhe €8pabi ity e
Cpia, s ERASKRess.

whenever the resuits of any steam generator tubing inservice inspection
fall into Category C-3, these results will be reported to the Commission pur-
suant to Specification 6.9.2 prior to resumption of plant operation. Such
cases will be considered by the Commission on a ca#se-by-case basis and may
result in a requirement for analysis, laboratory examinations, tests, additional
eddy-current inspection, and revision of the Technical Specificatiens, if
necessary.

BYRON -~ UNITS 1 & 2 B 3/4 4-3



REACTOR COOLANT SYSTEM

3/4.4.5 STEAM GENERATORS

LIMITING CONDITION FOR OPERATION

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

ACTION:

With cne or more steam generators inoperable, restore the inoperable steam
generator(s) to OPERABLE status prior to increasing Yavg above 200°F.

SURVEILLANCE REQUIREMENTS

4.4 5.0 Each steam generator shall be demonstrated OPERABLE by performance of
the following augmented inservice inspection program and the reguirements of
Specification 4.0.5.

¢ 4.4.5.1 Steam Generator Sample Selection and Inspection - Each steam generator
{ shall be determined DPERABLE during shutdown Dy selecting and inspecting at
Jeast the minimum number of steam generators specified in Table 4.4-1.

4.4 5.2 Steam Generator Tubé‘Saqple Selection and Inspection - The steam

generator tube minimum sample size, inspection result classification, and the PO

corresponding action required shall be as specified in Table 4.4-2. The .]:‘S,,iif

inservice inspe:tion of steam generator tubes shall be performed at the f::%,i
b

quencies specified in Specification 4.4.5.3 and the inspected tubes shall Here
verified acceptable per the acceptance criteria of Specification 4.4.5.4, he s
tubes selected for esch inservice inspection shall include at least 3% of the

tota! anumber of tubes in all steam generators; the tubes selected for these
inspections shall be selected on a random basis except:

a. wWhere 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

(subseguent to the preservice inspection) of each steam generator
shall include:

BPAIDWOOD - UNITS 1 & 2 3/4 4-13



REACTOR COOLANT SYSTEM .

SURVEILLANCE REQUIREMENTS (Continued)

I( - > 1’,

ere
2)
- 1 .

ALY nonpiugged tubes that previeusly had detectable wall-
penetrations (greater than 20% of wall thickness )

Tubes in those areas where experience has indicated potential
problens, -and

A tube inspection (pursuant to Specification 4.4.5.4a.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 shal)
be selected and subjected to a tube inspection.

c. The tubes selected as the second and third samples (if required by
Table 4.4-2) during each inservice inspection may be subjected to a

parti

1)

2)

The resuits of
following three

al tube inspection provided:

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

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

each sample inspection shall be classified into one of the
categories:

Category Inspection Results
i
g | Less than 5% of the total tubes inspectea are

Note: In all inspections, previously degraded tubes¥must exhibit

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

degraded tubes and none of the inspecte~ tubes
are defective.

One or more tubes, but not more than 1% of the
total tubes inspected are defective, or between
5% and 10X of the total tubes inspected are
degraded tubes.

More than 10X of the tota) tubes inspected are
degraded tubes or more than 1% of the inspected
tubes are defective. ~T

or Sleeve

significant (greater than 10% of wall thickness) further
wall penetrations to be included in the above percentage
calculations.



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.3 Inspecticn Frequencies - 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 shal)l be performed at intervals of
not less than 12 nor more than 24 calendar months after the previous
inspection. If two consecutive inspections, not including the pre-
service inspecticn, result in all inspection results falling into the
C-1 category or if two consecutive inspections demonstrate that pre-
viously 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;

If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals falil
in Category C-3, the inspection freguency shall be increased to at
least once per 20 months. The increase in inspection freguency
shall apply until the subsequent inspections satisfy the criteria of
Specification 4.4.5.3a.; the interval may then be extended to a
maximum of once per 40 months; and

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

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

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

3) A Condition IV loss-of-coolant accident requiring actuation of
the Engineered Safety Features, or

4) A Condition IV main steam line or feedwater line break.

BRAIDWOOD - UNITS 1 & 2 3/4 4-15



graded Tube means tube ng"imperfections greater
than or equal to 2 thickness caused b
,

egradatiun

2 Degradation means the per

atfected or removed by degr

CL means/an imperfection of such sever : 1t exceeds

lugging* 1imit A tube:containing a,defect is defective

Plugging Limit means the imperfection depth at or beveng whi¢
the tube shall be removed from service and is equal to 40

of-the nominal tube wall thickness

BRAIDWOOD




REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4 55

§) Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
technigues prior to service to establish a baseline condition
of the tubing. This inspection shall be performed prior to
initial POWER OPERATION using the equipment and technigues
expected to be used during subsequent inservice inspections.

The steam generator shall be determined OPERABLE after completing

the corresponding actions (plugsall tubes exceeding the plugging oc revpal
1101U-tnd—o++—tubes—eonta&n#ag ehrough-uc44—erneh9) requ1red by

Table 4.4-2.

£ :
Ot Tep n OTRE u\*Q t"(’(‘ QTFC{ ‘,‘

Reports

Within 15 days following the completion of each inservice inspection
of steam generator tubes, the number of tubes plugggg,in each steam
generator shall be reported to the Commission in a Specia1 Repgg&
pursuant to Specification 6.9.2; cr reDa rca

The complete results of the steam generator tube inservice inspect'on
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 include:

1) Number and extent of tubes inspected,

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

e = i
3) Ildentification of tubes pluggedf/'bf rf?«‘qu,
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. This report shall provide a description of investi-
gations conducted to determine cause of the tube degradation and
corrective measures taken to prevent recurrence.

BRAIDWOOD - UNITS 1 & 2 3/4 4-17



TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection

Yes

No. of Steam Generators per Unit

Four

First Inservice Inspection

Two

Second & Subseguent Inservice Inspections

One

TABLE NOTATION

The inservice inspection may be limited to one st
rotating schedule encompassing 3 N X of the tubes

eam generator on a
(where N is the

numder of steam generators in the plant) if the results of the first
or previous inspections indicate that al) steam generators are

performing in a like manner. Note that under some circumstances, the
operating conditions in cne or more steam generators may be found to

be more severe than thcse in other steam generators.

Under such

circumstances the sample sequence shall be modified to inspect the
most severe conditions. Each of the other two steam generators not
inspected during the first inservice inspections shail be inspected
during the second and third inspections. The fourth and subsequent
inspections shall follow the instructions described above.

BRAIDWOOD - UNITS 1 & 2 3/4 4-18
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TABLE 44-2

STEAM GENERATOR TUBE INSPECTION

ZND SAMPLE INSPECTION

JRD SAMPLE INSPECTION

Sample Size Hesuit Action Required RAesult Action Required Result Action Required
A minimum of c-1 None N A, N A, N A, N A,
S Tubes per
S G fDr _repuasy
C-2 | Piug'defective tubes c-1 . None N A N A
and impect addit Plug defective tubes c-1 None ~ * ¢
Wb inthisS. Gl ¢ 7 and inspect sdditionai| pwps
15 000 15 B 8, B, [ el e
Perform action for
i c-3 C-3 result of first
sample
Perform action tor
o f I €3 |C-3 result of tirst N.A N.A
< B smple
c-3 Inspect ali mh? in All other
this S. G, plug'de S Gsere None N A, N A
fective tubes and Cc-1
each N'I.S S G - Some 5. G.s Perform action for N A N A
C-2but ne | o9 reeuit of second
additional! sample
Notification to NRC S G are
pursuant to §50.72 Cc-3
W)2) of 10CFR Additicnal | Inspect all tubes in |
Pert 80 . G. 15 C=3 Jeach S. G. and plug* !
defective tubes
Notification to NRC N A, N A,
pursuant to §50.72
{b)(2) of VO CFR
Part 50
8-3!-‘% Where N is the number of steam generators in the unit, and n is the number of steam generstors inspected

during an inspection




REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS

The Surveillance Requiremer..s 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 & modification of Regulatory Guide 1.83, Revision 1. Inservice
inspection of steam generator tubiug is essential in order to maintain surveil-
lance 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 tu be operated in a manner such that the secondar)
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 operation would be limited by the limitation of steam generator tube
leakage between the Reactor Coolant System and the Secondary Coolant System
(reactor-to-secondary leakage = 500 gallons per day per steam generator)
Cracks having a reactor-to-secondary leakage less than this limit during
operation will have an adeguate margin of safety to withstand the loads imposed
during norma)l operation and by postulated accidents. Operating plants have
demonstrated that reactor-to-secondary leakage of 500 gallons per day 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
plugged, . )

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, i1

' will be found during scheduled inservice steam generator tube examinations.
Plugging*will be reguired for all tubes with imperfections exceeding the
plugging,l1imit of 40% of the tube nominal wall thickness. ) Steamgenerator
tube inspections of operating plants heve demonstreted the capabiiity to
reliably detect degradation that has penetrated 20% of the original tube wail
thickness.

wWhenever the results of any steam generator tubing inservice inspection
fall into Category C-3, thess results will be reported to the Commissior pur-
suant to Specification 6.9.2 prior to resumption of plant operation Such
cases will be considered by the Commission on a case-by-case basis and may
result in a reguirement for analysis, laboratory examinations, tests, additiona
eddy-current inspection, and revision of the Technical Specifications, if
necessary

BRAIDOWOOD - UNITS 1 & 2




INSERT A

* When referring to a steam generator tube, the sleeve shall be considered a part
of the tube if the tube has been repaired per Specification 4.4.5.4.a.10.

INSERT B
When applying the expectations of 4.4.5.2.a through 4.4.5.2.¢c, previous defects or
imperfections in the area repaired by the sleeve are not considered an area
requiring reinspection.

INSERT C
1) All tubes that previously had detectable tube wall penetrations greater than

20% that have not beeu plugged or sleeved in the affected area, and all tubes
that previously had detectable sleeve wall penetrations that have not been

plugged,

INSERT D

3) At least 3% of the total number of sleeved tubes in all four steam generators or
all of the sleeved tubes in the generator chosen for the inspection program,
whichever is less. These inspections will inclu. - both the tube and the sleeve,
and

INSERT E

6) Plugging or Repair Lingit 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 limit imperfection depth is equal to 40%
of the nominal wall thickness.

INSERT F

For a tube that has been repaired by sleeving, the tube inspection shall include
the sleeved portion of the tube, and



INSERT G

10 Tube Repair refers to a process that reestablishes tube serviceability.
Acceptable tube repairs will be performed by the following processes:

a) Laser welded sleeving as described by Westinghouse report WCAP-13698,
Rev. 1, or

b) Kinetic welded sleeving as described by Babecock & Wilcox Topical Report
BAW-2045PA, Rev. 1.

Tube repair includes the removal of plugs that were previously installed as a
corrective or preventative measure. A tube inspection per 4.4.5.4.a.8 is required
prior to returning previously plugged tubes to service.

INSERT H

The technical bases for sleeving are described in Westinghouse report
WCAP-13698 Rev. 1 and Babcock & Wilcox Topical Report BAW-2045PA Rev. 1.

INSERT 1

If a sleeved tube is found to contain a through wall penetration in the sleeve of
equal to or greater than 40% of the nominal wall thickness, the tube must be
plugged. The 40% plugging limit for the sleeve is derived from Reg. Guide 1.121
analysis and utilizes a 20% allowance for eddy current uncertainty and additional
degradation growth. Inservice inspection of sleeves is required to er.sure RCS
integrity. Sleeve inspection techniques are described in Westinghouse Report
WCAP-13698 Rev.1 and Babcock & Wilcox Topical Report BAW-2045PA Rev. 1.
Steam Generator tube and sleeve inspections have demonstrated the capability to
reliably detect degradation that has penetrated 20% of the pressure retaining
portions of the tube or sleeve wall thickness. Commonwealth Edison will validate
the adequacy of any system that is used for periodic inservice inspection of the
sleeves and, as deemed appropriate, will upgrade testing methods as better
methods are developed and validated for commercial use.



ATTACHMENT C
10CFR50.92 SIGNL TCANT HAZARDS CONSIDERATION

The amendment does not involve a significan. hazards consideration if operation
of the facility in accordance with the proposed amendment would not:

(1) Involve a significant increase in the probability or consequences of an
accident previously evaluated; or

(2) Create the possibility of a new or different kind of accident from any
accident previou:'y evaluated; or

{3) Involve a significant reduction in a margin of safety.

Commonwealth Edison has reviewed the attached significant hazards
considerations written by Westinghvuse and B&W and finds them acceptable.
Commonwealth Edison a rees with their conclusion that chis amendment does not
contain a significant haz +ds consigeration.

Please note that a separate Byron and Braidwood significant hazards
consideration analysis was supplied! by B&W, however, both documents are
virtually identical.

CECc would like to clarify cne item in the Westinghouse significant hazards
consideration document. On page 4 of 10, Westinghouse states: "Primary to
secondary leakage through nen-we'dad tubesheet sleeve lower joints would not be
. cted at 0% power (T, = 557°F)." It should be clearly noted that primary to
s. ondary leakage it  t expected at any pewer level based on the test results
documented in WCAYP-13698, Revision 1 and in Reference 5.3 of the subject
significant L _.zards consideration (NSD-JLH-3267, "Confirmatory Leak Testing -
3/4" LWS HEJ for Byron/Braidwood," July 23, 1993).
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July 26, 1993

Mr. D. L. Shamblin

Commonwealth Edison Company

1400 Opus Place, Suite 500

Downers Grove, IL 60515

Commonwealth Edison Company
Byron/Bi2idwood Stations
Lasc: Welded Sleeving - Revised Signi cant Hazards Consideration Analysis

Reference ): Westinghouse letter CAE-93-171/CCE-93-192, "Laser Welded Sleeving - Licensing
Documents, dated 6/9/93.

Dear Mr. Shamblin:

Enclosed please find Significant Hazards Consideration Aualysis, 93-112 SHC Rev. 2, performed in
accordance with . OCFRS0.91 (a)(1) and 10CFRS0.92 (c), to demonstrate that a proposed license
amendment to implement repair of tubes using laser welded tube sieeves represents no significant
hazards consideraticn. Changes from the Rev. 1 version (transmitted via Reference 1) are idertified
in the margins.

If you have any questions, do not hesitate to call.

"o+, truly yours,

B. S. Humphries, Manager

Commonwealth Edison Projects
Customer Projects Department
B. E. Rarig/cld
Enclosures
ec: C. Blomgren
Reiss

.
1. F.
P. M.
5. E
D. E. §t. Clair
G R.
F. G
L. A.



93-112SHCRev. 2
Customer Reference No(s).

Westinghouse Reference No(s).

WESTINGHOUSE NUCLEAR SAFETY
SIGNTFICANT HAZARDS CONSIDERATION (SHC)

1) NUCLEAR PLANT(S) Byron and Braidwood Units | and 2
2) SUBJECT Laser Welded Sleeving
3) TECHNICAL SPECIFICATIONS CHANGED 3/4.4.5 "Steam Cenerators”

4) A wrinten analysis of the significant hazards consideration, in accordance with the three factor
test of 10CFRS0 .92, of a proposed license amendment to impiement the subject change has been
prepared and is attached. On the basis of the analysis the checklist below has been completed.
Will operation of the plant in accordance with the proposed zmendment.

4.1) Yes__ No X Involve a significant increase in the probability or consequences of an
accident previously evaluated,

42) Yes__ No_X_ Create the possibility of a new or different kind of accident from any accident
previously evaluated,

4.4 Yes__ No_X Involve a significant reduction in a margin of safety.
5) REFERENCE DOCUMENTS:

5.1) WCAP-13698 Rev. 1, “Laser Welded Sleeves for 3/4” Diameter Tube Feedring-Type and
Westinghouse Preheater Steam Generators,” May 1993

52 Westinghouse Safety Evaluation Checklist, SECL-93-112, "Laser Welded Sleeving,” May
1993

5.3) NSD-JLH-3267, "Confirmatory Leak Testing - 3/4" LWS HEJ for Byron/Braidwood,” July
23, 1993

6) Comments: None
7) SAFETY EVALUATION APPROVAL LADDER: .

7.1) Prepared by (Nuclear s-fuy):__% Date: [723-93
: : 1

7.2) Reviewsd by (Nuclear Safety): _M_M___ Dre: _7 23,43
Z _Z_Z.f 7

G. W. Whi :
7.3) Reviewed by (Nuclear Safety): [ X%ﬁ%‘ Date: [/ 23/93
B. E_Rarig .
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93-112 SHC Rev. 2

LASER WELDED SLEEVING
BYRON/BRAIDWOOD UNITS 1 AND 2
SIGNIFICANT HAZARDS CONSIDERATION ANALYSIS

1.0 INTRODUCTION

A license amendment 1s proposed to permit the installation of Alloy 690 laser welded tube sleeves at
degraded tube support plate intersections and within the tubesheet areu of the steam generators at
Byron and Braidwood, Units | and 2. Per the current Technical Specifications, steam generator tubes
with eddy current indications of 40% through wall or greater must be removed from service. Laser
welded tube sleeves can be installed 1o repair degraded steam generator tubes cither at the tube
support plate inte ctions, within the tubesheet area, or a combination of both within the same tube.
Laser welded sleevug has been determined to be an effective method of degraded steam generator
tube repair and has been successfully implemented at plants with 7/8" outside diameter tubes.

2.0 DESCRIPTION OF THE AMENDMENT REQUEST

As required by 10 CFR 50.91 (a)(1), this analysis is provided to demonstrate what a proposed license
amendment to implement repair of tubes using laser weided tube sieeves for the steam generators at
Byron and Braidwood, Units | and 2, represents no significant hazards consideration. In accordance
with 10 CFR 50 92(c), impler-entation of the proposed license amendment was analyzed using the
following standards and found not to: 1) involve a significant increase in the probability or
conseguences for an accident previously evaluand, 2) create the possibility of a new or different kid
of accident from any accident previously evaluated; or 3) involve a significant reduction in a margin
of safety.

A repair method has been developed which secures to the original tube a short length of tubing with
an outer diameter slightly smaller than the inside diameter of the tube, spanning the degraded area of
the parent tube. The tube support plate sleeve is attached to the degraded tube by producing an
autogenous weld between the original tube and sleeve. Tube support plate sleeve welds are produced
in the free span sections of the tube. The free span welds provide the structural joint betwesn the
tube and sleeve and also provide positive (leaktight) leakage integrity. The tubesheet sleeve is secured
and supported structurally at the upper section by a free span autogenous weld performed identically
to the tube support plate sleeve welds while the lower joint is secured by a hybrid expansion joint
(HEJ). A seal weld can also be included within the tubesheet sleeve lower joint at an elevation
coincident with the approximate midpoint of the tubesheet cladding. However, the HEJ supplies the
necessary structural requirements for the lower joint. Both the lower HEJ and free span laser weid
joints (LWJ) separately have strength, exceeding the structural requirements for the sieeve. Therefore,
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93-112 SHC Rev. 2

it can be postulated that a loss of structural integrity in one of the sleeve joints will not result in a loss
of structural integrity for the sleeve. The sleeve structural integrity requirements include safety
factors inherent to the requiremeny of the ASME Code. Installation of tube support plate sleeves
and/or tubesheet sleeves restores the integrity of the primary pressure boundary ‘0 a condition
consistent with that of the originally suppiied tubing. All welds must be produced a minimum
distance from any detected tube degradation as described in Reference ! The structural analysis and
mechanical performance of the sleeves are based on installation in the hot leg of the steam generators.
The tube suppor plate sleeves have been qualified to be installed in the second from highest support
plate elevations and also include the flow distribution baffle.

Tubes with indications of degradation in excess of the piugging criteria would have to be removed
from service, according to Technical Specification be plugging criteria without provision for tube
repair by sleeving. Removai of a tube from service results in a reduction of reactor coolant flow
through the steam generator. This small reduction in flow has an impact or. the margin in the rewtw -
coolant flow through the steam generator in LOCA analyses and on the heat transfer efficiency of the
steam generator. Repair of a ube with sloeving maintains the tube in serv.ce and resuits in a much
smaller flow reduction. Therefore, the use of sleeving in lieu of plugging minimizes loss of margin
in reactor coolant system flow and assist in assuring that minimum flow rates ure maintained in excess
of that required for operation at full power. Any combination of sleeving and plugging utilized at
Byron and Braidwood, Units | and 2, up to a level such that the effect of sleeving wil! not reduce the
minimum reactor coolant flow rate to below the current Technical Specification limit is acceptabie.
Also, minimizing the reduction in flow has operational benefits by limiting the increase in heat flux
across the tubes remaining in service. Increased heat fluxes have been associated with an increased
potential for tube corrosion.

The proposed amendment would modify Technical Specifications 3/4.4.5 "Stearn Generators”, and
Bases B 3/4.4.5, "Steam Generators”, to provide the sleeve/tube inspection requirements and
acceptance criteria to determine the level of degradation which would require the sieeve to be
removed from service.

3.0 EVALUATION

3.1 Generic Structural Assessment

During the development of laser welded sleeving, Section III of the ASME Code was used for the
bounding stress and fatigue levels for the sleeve. By showing that the sleeve design meets all facets
of the applicable subsections of Section 11l of the Code, the sleeve design meets the design
requirements of the original tubing. Regulatory Guide 1.121, "Bases for Plugging Degraded PWR
Steam Generator Tubes”, is used to develop the plugging limit of the sieeve determined by NDE,
should sleeve wall degradation occur. Potentially degraded sleeves are shown (by analysis) to retain
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burst strength in excess of three times the normal operating pressure differential at end of cycle
conditions

The structural analysis utilized a generic set of loading inputs which conservatively bound the
operating regimes of all plants with Westinghouse Model D and E steam generators. The
requirements of Regulatory Guide |.83, "Inservice Inspection of PWR Steam Generator Tubes”, are
implemented, and a baseline eddy current inspection of the instalied sleeves is performed prior to
operation. An ultrasonic inspection of the free span weld joints is also performed prior to overation.
The ultrasonic inspection is used to verify that the minimum acceptable fusion zone thickness of the
weld is achieved. This minimum weld fusion zone thickness has been shown by analysis to satisfy
the requirements of the ASME Code with regard to acceptable stress levels during operating and
accident conditions. As stated previously, a generic set of loading conditions was used for structural
analysis of the sleeved tube assembly. The values for primary to secondary pressure differential and
T and T, represented bounding or design values and are considered conservative for all plants with
Model D and E steam generators. In addition, a fatigue analysis was performed for the assembly, the
critical location being the free span laser weld. The loading cycles that were applied to the sieeve
assembly analysis were those for a 40 year plant life cycle. Therefore, the fatigue analysis is
conservative for an operating plant. The results of the fatigue analysis indicate acceptable vsage
factors for the entire range of permitted weld thicknesses.

Leakage testing under conditions considered to be more severe than expected during all operating
plant conditions has shown that the laser welded sleeve does not introduce additional primary to
secondary leakage during a postulated stean. line break event. Laser welded sieeved tube assemblies
were subjected to thermal and fatigue cycling and then leak tested at pressure differences of up to
3110 psi, which far exceeds the expected FLB/SLB pressure differential of a maximum of 2600 psi.
No leakage was detected in any welded joint (both free span and tubesheet joints). Leakage testing
has also shown that the seal weld of the tubesheet sieeve lower joint is not required in order to
preciude leakage during normal operation or accident conditions at 600°F. Non-weided lower joint
tubesheet sleeve/tube leakage test specimens were subjected to both fatigue and thermal cycling tests
prior to final leak rate evaluation testing. The load level applied during the fatigue testing exceeded
the maximum axial lcad applied to the sieeve during the most severe pressure loading condition.
Thermal cycling tests simulated a standasd piant heatup/cooldown cycle. No leakage was detected in
any non-welded tubesheet sieeve lower joint at 600°F after both thermal and fatigue loading. Primary
to secondary leakage through non-welded tubesheet sleeve lower joints would not be expected at 0%
power (T, = 557°F).
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3.2 Specific Structural Assessment

In comparing e piant specific loads to the loads used in the generic analysis (Reference 1) for
evaluating the sieeve primary stresses, the generic loads are found to umbreila the plant specific
values for Byron and Braidwood, Units 1 and 2

In evaluating the maximum range of stress and fatigue, the number of transients, as well as the
temperature and pressure fluctuations are significant. A comparison of the transient cycles considered
in the generic analysis to the applicable transients for Byron Units 1 & 2 and Braidwood Units | & 2
shows that the generic analysis considers a larger number of transients, and in general, more transient
cycles, than are applicable to Byron and Braidwood, Units 1 and 2.

Relative 10 the temperature and pressure fluctuations, the transient definitions are defined in terms of
changes in applicable parameters from an initial starting point, typically normal operation.
Comparison of the pressure fluctuations shows the generic analysis and Byron and Braidwood, Units

| & 2, values to be comparable. Because the generic analysis considers more transients and generally
more transient cycles than Byron and Braidwood, Units 1 & 2, the generic analysis is concluded to be
applicable to Byron and Braidwood, Units | & 2.

3.3 Sloeving of Previously Plugeed Indicati

The sieeve installation requirements applicabie to active tubes which have been identified as
containing degradation indications which exceed the repair limit are no different for the sieeving of
previously plugged tubes. A new "baseline” inspection of the entire tube length must be performed
prior to sleeve installation in a previously plugged tube. The location of the identified tube
degradation indication must be verified to be a minimum distance from the weld joints (same for
active tubes), as defined in Reference 1. Historically, the areas of the tube which have suffered
corrosion degradation indications are the tube support plate intersections, the expansion transition and
the sections of tube within the thickness of the tubesheet where secondary side contaminants have
collected in operating crevices. The sleeve free span (structural) weld joints are not located in these
areas, and should not be affected by any previously identified degradation mechanism which resulted
in the tube's removal from service. The analysis has also supported sleeve installation in a separated
tube, therefore, the extent of the originally identified degradation indication should not affect sleeve
installation. Additionally, the area of the tube where the tube plug was installed must be visually
inspected prior to sleeve installation. Surface finish requirements for this area have been developed
which help to maintain the ability of the joint to form a leaktight seal. Conformance to the surface
finish requirements for the lower joint will help to ensure a leaktight sleeve joint, regardiess of
whether or not the seal weld has been produced. The ability of the weld to sufficiently penetrate the
tube wall has been shown by test in cases where a localized gap of several mils existed between the
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tube and sleeve. The peuetrating capabilities of the weld will also help to ensure a leaktight joint in
cases where slight surface imperfections due to tube plug removal may be present.

Thermally treated Alloy 600 and Alloy 690 sleeved tube assemblies have performed well historically
with regard to corrosion. There are no reported instances of sleeve degradation for the greater than
25.000 sieeves that Westinghouse has installed in the U.S. Accelerated corrosion test results show
the free span laser welded joint (with post weid heat treatment) is capable of exhibiting & resistance to
corrosion of greater than 10 times that of rolled tube transitions. Accelerated corrosion tests also
show that non-heat treated laser welded free span joints exhibit resistance to stress corrosion cracking
equal to or greater than rolled *ube transitions. Corrosion testing of stress relieved laser welded
sleeve free span joints exhibit a resistance to corrosion cracking of approximately 10 times that of
rolled tube transitions. These factors suggest postulated sleeve degradation would occur at a rate less
than rolled transitions, and the potential for a sleeve with accelerated degradation rate characteristics
more severe than roll transitions is negligible.

4.0 ANALYSIS

Conformance of the proposed amendments to the standards for a determination of no significant
hazard as defined in 10 CFR 50.92 (three facior tesi) is shown in the following:

The tubesheet and/or tube support piate intersection laser welded sleeve configuration has been
designed and analyzed in accordance with the requirements of the ASME Code. Fatigue and
stress analyses of the sleeved tube assemblies produced acceptable results. Mechanical testing
has shown that the structural streagth of Alloy 690 sleeves under normal, faulted and upset
conditions is within acceptable limits. Leakage testing for 7/8" and 3/4" tube sleeves has
demonstrated that primary to secondary leakage is not expected during all plant conditions,
including the case where the seal weld is not produced in the lower joint uf the tubesheet sleeve.

The sleeve minimum acceptabie wall thickness is determined using the criteria of Regulatory
Guide 1.121 and the pressure stress equation of Section Il of the ASME Code. With respect to
the design of the sieeve, the limiting requirement of Regulatory Guide 1.121 which applies o
part throughwall degradation is that the minimum acceptable wall must maintain a factor of safety
of three against tube failure under normal operating conditions. A bounding set of input
conditions which envelop the operating parameters of all Model D and E steam generators was
used for the minimum wall thickness evaluation in the generic evaluation. The minimum
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acceptable tube wall thickness determined by the Regulatory Guide 1.121 evrluation is 35% of
the original sieeve wall thickness. Evaluation of the minimum acceptable wall thickness for
postulated combined accident condition loadings, per Reg Guide 1.121 recommendations, shows
that the minimum wall requirement for SLB/FLB + SSE loadings, as well as the loading
conditions during a Loss of Load transient, is bounded by the normal operating condition
requirement of 35% minimum wall thickness (Reference 1).

According to Regulatory Guide recommendations, an aliowance for non destructive evaluation
(NDE) uncertainty and operational growth of existing tube wall degradation indications within the
sleeve must be accounted for in determining a sleeve plugging limit based on NDE. While there
have been no reported Westinghouse HEJ sleeves which have been plugged due to degradation of
the sleeve, a conservative tube wall degradation growth rate of 10% through-wall per cycle and
an eddy current uncertainty of 10% has been assumed for determining the sleeve Technical
Specification plugging limit.

The sleeve wall degradation extent based on bounding generic conditions, determined by eddy
current examination, which would require plugging sleeved tubes is defined to be 45% (100% -
(structural limit of 35% + NDE uncenainty of 10% + growth of 10%)). Removal of
tubes/sleeves frcm service when degradation indications reach the plugging limit assures that the
minimum acceptable wall thickness will not be exceeded during the next subsequent cycle of
operation.

A 44% (depth of penetration) through wall sleeve plugging limit is established for Byron and
Braidwood Units 1 and 2. The difference in allowable throughwall extent is due to a
Byron/Braidwood plugging analysis that resulted in pressures that fall outside of the enveiope of
the generic analysis. Therefore, the plugging limit for sleeves is bounded by the current
Technical Specification plugging limit for tubes of 40%.

A conservative leak-before-break evaluation has been performed for the sleeved tube assembly,
using plant specific values for operating regimes of the Model D4 steam generators at
Byron/Braidwood Unit 1 and the D5 steam generators at Byron/Braidwood Unit 2. The
evaluation is considered conservative in that no credit for the parent tube is assumed in
determining the burst pressure of the sleeved tube assembly. The leak-before-break criteria
compares the postulated throughwall crack length which will leak at a specified value at normal
operating conditions, thereby permitting adequate leakage detection and safe shutdown of the
plant prior to a crack achieving a length equal to the critical crack length which could be
postulated to burst at steam line break conditions.

Leak rates for the sleeves are a function of sieeve geometry, material strength properties, and
several operating parameters. The operating parameters of significance are the primary and
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secondary side pressures and the pramary side temperature. For the present operating conditions
at Byron/Braidwood, the limiting primary-to-secondary leakage rate bounded by the current
technical specification limit. Byron Units 1 & 2 and Braidwood Units 1 & 2 presently have a
technical specification limit for steam generator tube leakage of 500 gpd. Therefore, for the
present operating conditicas, the technical specification limit is governing.

Despite the fact that leak-before-break is considered to be applicable to the sleeved tube
assembly, historically no primary to secondary leakage or degradation has been reported in
Westinghouse sleeves. Furthermore, the hypothetical consequences of failure uf the sleeve would
be bounded by the current steam generator tube rupture analysis included in the Byron and
Braidwood FSAR. Due « the slight reduction in diameter caused by the sleeve wall thickness, it
is expected that primary coolant release rates would be slightly less than assumed for the steam
generator tube rupture analysis, and therefore, would result in lower total primary fluid mass
release o the secondary system. Additionally, further conservatisms would be included if the
break were postulated to occur at an elevation higher than where sleeves are installed.
Combinations of tubesheet sleeves anu tube support plate sleeves would reduce the primary fluid
flow through the sleeved tube assembly due to the series of diameter reductions the fiuid would
have 10 pass on its way to the break area. The overall effect would be reduced steam generator
tube rupture release rates.

The proposed Technical Specification change to support the installation of Alloy 690 laser welded
sleeves does not adversely impact any other previously evaluated design basis accident or the
results of LOCA and non-LOCA accident analyses for the current Technical Specification
minimum reactor coolant system flow rate. The results of the analyses and testing, as well as
plant operating experience demonstrate that the sieeve assembly is an acceptable means of
maintaining tube integrity. Plugging limit criteria are established using the guidance of
Regulatory Guide 1.121. Furthermore, per Regulatory Guide 1.83 recommendations, the sleeved
tube can be monitored through periodic inspections with present eddy current techniques. These
measures demonstrate that installation of sleeves spanning degraded areas of the tube will restore
the tube to a condition consistent with its original design basis.

Conformance of the sleeve design with the applicable sections of the ASME Code and resuits of
the leakage and mechanical tests, support the conclusion that installation of laser welded tube
sleeves will not increase the probability or consequences of an accident previously evaluated.
Dapendingupontbebmnklwﬁionfmapomlmdmmgmmmbempmem.
implementation of tube sleeving couid act 1o reduce the radiological consequences to the public
due 1o reduced flow rate through a sleeved tube compared tube a non-sleeved tube based on the
restriction afforded by the sieeve wall thickness.
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implementation of laser welded sieeving will not introduce significant or adverse changes o the
plant design basis. Stress and fatigue analysis of the repair has shown the ASME Code and
Regulatory Guide 1.121 allowable values are met. Implementation of laser welded sleeving
maintains overall tube bundle structural and leakage integrity at a level consistent to that of the
originally supplied tubing during all plant conditions. Leak and mechanical testing of sleeves
support the conclusions of the calculations that the sleeve retains both structural and leakage
integrity during all conditions. Sleeving of tubes does not provide a mechanism resuiting in an
accident outside of the area affected by the sleeves. Any hypothetical accident as a result of
potential tube or sleeve degradation in the repaired portion of the tube is bounded by the existing
tube rupture accident analysis. Since the sieeve design does not affect any other component or
location of the tube outside of the immediate area repaired, in addition to the fact that the
installation of sleeves and the impact on current plugging level analyses is accounted for, the
possibility that laser welded sleeving creates a new or different type of accident is not supported.

Implementation of laser welded sleeving will reduce the potential for primary to secondary
leakage during a postulated steam line break while maintzining available primary coolant flow
area in the event of a LOCA. By removing from service degraded intersections through repair,
the potential for steam line break leakage is reduced.

These degraded intersections now are returned to a condition consistent with the Design Basis.

While the installation of a sleeve causes a reduction in primary coolant flow, the reduction is far |
below the reduction incurred by plugging. Therefore, far greater primary coolant flow area is
maintained through sleeving.

The laser welded sleeving repair of degraded steam generator tubes as ident.[.J in WCAP-
13698, Rev. 1, has been shown by analysis to restore the integrity of the tube bundle to its
original design basis condition. The safety factors used in the design of sleeves for the repair of
degraded tubes are consisient with the safety factors in the ASME Boiler and Pressure Vessel
Code used in steam generator design. The design of the tubesheet sleeve lower joints for the
3/4" and 7/8" sleeves have been verified by testing to preclude leakage during normal and

: postulated accident conditions.

The portions of the instalied sleeve assembly which represent the reactor coolant pressure
boundary can be monitored for the initiation and progression of sleeve/tube wall degradation,
thus satisfying the requirements of Regulatory Guide 1.83. The portion of the tube bridged by |
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the sleeve joints is effectively removed from the pressure boundary, and the sieeve then forms
the new pressure boundary. The areas of the sieeved tube assembly which require inspection are
defined in WCAP-13€98, Rev. 1.

In addition, since the installed sleeve represent a portion of the pressure boundary, a baseline
inspection of these areas is required prior to operation with sleeves installed.

The effect of sleeving on the design transients and accident analyses have been reviewed based
on the installation of sleeves up to the level of steam generator tube plugging coincident with the
minimum reactor flow rate. The installation of sieeves is 1o be evaluated as the equivalent of
some level of steam generator tube plugging. Evaluation of the instaliation of sleeves is based on
the determination that LOCA evaluations for the licensed minimum reactor coolant flow bound
the effect of a combination of tube plugging and sleeving up to an equivalent of the actual steam
generator tube plugging limit. Information provided in WCAP-13698, Rev. 1, describes the
method 1o determine the flow equivalency for all combinations of tubesheet and tube support
plate sleeves in order that the minimum flow requirements are met.

5.0 CONCLUSION

Based on the preceding analysis it is concluded that operation of Byron and Braidwood Units 1 and 2
following the installation of Alloy 690 laser welded sleeves at the tube support elevations and within
the tubesheet region of the steam generators, in accordance with the proposed amendment does not
increase the probability of an accident previously evaluated, create the possibility of 2 new or
different kind of accident from any accident previously evaluated, nor reduce any margins to plant
safety. Therefore, the license amendment does not involve a Significant Hazards Consideration as
defined in 10CFRS0.92.
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This document provides an evaluation for the BWNS tube sheet and tube
support plate sleeves which concludes, in accordance with
10CFR50.92(c), there are no significant hazard considerations for this
application at the Commonwealth Edison Byron Station. Byron is a four
loop Westinghouse NSSS with Model D4 and D5 steam generators for Unit 1
and 2, respectively.

Tubesheet (TS) and tube support plate (TSP) sleeves are a viable method
to maintain steam generator (S/G) tubing integrity. The sleeve serves
as the pressure boundary and allows the degraded tube to remain in-
service for heat transfer and core cooling. §/G tubing and sleeve NDE
is performed on a scheduled basis; wall loss or deformation is trended
accordingly.

The BWNS TSP and TS sleeves are kinetically welded at both ends. The
sleeve design allows for tube plugging or stabilization at a later date
should that need arise.
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1.0 INTRODUCTION

Sleeves are an integral part of the steam generator tubing repair
process allowing the tube to remain in service. This continues
the heat removal capabilities and core cooling conditions desired
by the steam generator design. The BWNS sleeves for tubesheet
(TS) and tube support plates (TSP) are fabricated from Alloy 690
thermally treated (TT) and are licensed [6.1] in accordance with
the requirements of the USNRC This original sleeve design was
directed toward application in Westinghouse Model D steam
generators with 3/4 inch OD tubes.

Since that time, over 5000 BWNS kinetic sleeves have been
successfully installed. In-service inspection at cutages
subsequent to installatinn have shown that the sleeve has an
excellent record of performance. This field experience has also
allowed BWNS to identify areas for improvement, primarily in
installation rates and quality of the sleeve-to-tube joints.
These modifications to the design have resulted in a sleeve that
can be located at tube support plates in addition to the
tubesheet. ' his modified design is proposed for application at
Byron.

BWNS has evaluated this proposed amendment for the Byron Station
and determined that it involves no significant hazards
considerations. According to 10CFR50.92(c), a proposed amendment
to an operating license involves no significant hazards if
operation of the facility in accordance with the proposed
amendment would not:

(1) 1Invelve a significant increase in the probability or
consequences of an accident previously evaluated; or

(2) Create the possibility of a new or different kind of
accident from any accident previously evaluated; or

(3) Involve a significant reduction in a margin of safety.

The proposed amendment does make changes to the Station Operating
Technical Specifications for in-service inspection for the
reactor coolant system steam generators. Operationally, the
sleeve has an insignificant influence on the primary coolant flow
rate parameters.

For the sleeving scope the technical specification review
involves (A) the inspection criteria for the sleeve in lieu of
the steam generator tubing, (B) the heat transfer capability of
the sleeve, (C) the reactor coolant pump flow parameters, and (D)
the unlikely event that a sleeve defect can cause a primary
coolant release to the secondary side of the steam generator. As
tube plugging was previously approved and performed at Byren, the
sleeving effect is considered insignificant for the steam
generator heat transfer loss and RCP flow performance.
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1.1 Description of Change

The BWNS design has two different length sleeves, with the
shorter for the outer perimeter tubes restricted by bowl-to-
tubesheet headheight. TS and TSP sleeves are manufactured from
thermally treated (for corrosion resistance) Allcoy 690 tubing and
have been qualified for spanning parent tube defects.

Although sleeving slightly diminishes fluid flow capability, the
impact is insignificant as compared to the fluid flow and heat
transfer losses due to plugging [6.1].

The installation steps for the sleeve are:
- ECT Inspect The Tube
- Clean The Tube
- Sleeve Insertion and Kinetic Welds
- Stress Relief
- ECT Inspect Sleeve/Tube

The sleexp installation is totally remote using the BWNS ROGER™
or COBRA manipulators. Typically these steps are performed for
a large batch of sleeves, thus minimizing the number of tool
changes on the manipulator.

Eddy current inspection is initially performed on the tube to be
sleeved in order to confirm that there are no obstructions and
that there are no defects of a specified percent through wall or
greater in the weld regions.

Following this, the tubes are cleaned in the regions to be welded
using a flexible hone. The hone is rotated and oscillated at the
weld regions using a flexible shaft through a snorkel.

The sleeve is inserted into the tube using an actuator mounted
onto the manipulator. During insertion, a hardstop on the sleeve
assembly contacts the bottom of the actuator, assuring the sleeve
is properly positioned. The welding or.urs by remotely
detonating the two kinetic welding d.vices. After welding, the
actuator removes the disposable rirts of the sleeve welding
assembly from the tube and de)ivers it to the manway for
disposal.

Stress relief of the freespan weld occurs next. This is done
using a resistance heater positioned in the sleeve at the weld
location. Proper positioning is assured by utilizing a hardstop
mounted on the heater which contacts the end of the sleeve. The
tube temperature is controlled by correlation to thermocouples
mounted on the heater which provide continuous feedback for the
computer control.
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The final installation step is eddy current inspection of the
sleeve/tube coubination. This inspection serves several
functions. The new sleeve pressure boundary is inspected for
defects and to establish a baseline for future inspections. The
upper and lower expansions are dimensionally verified. Finally,
the axial position of the sleeve is verified. All of these items
are performed with one pass of the ECT probe.

Affected Systems

The sleeves are gualified for use in the Westinghouse D-Series
recirculating steam generators. The installation of the sleeve
enhances the safety of the plant by keeping the degraded steam
generator tube in-service. Safety is improved because the risk of
a tube rupture is reduced due to the double barrier established
between the primary and secondary fluids.

The steam generator is the key affected system. There is an
insignificant reduction of both fluid flow and heat transfer
surface, but these are much less then the loss due to one plugged
tube.

RCP pump/motor performances and turbine valve settings are not
affected by a typical sleeving campaign.

Reactor core nuclecnic computations, i.e. for boric acid
calculations or control rod positioning, are also not affected by
sleeving.

Secondary side operation for feedwater, auxiliary feedwater,
blowdown, and outage maintenance are not affected by sleeve
installation.

Failure Modes

The sleeves are installed in tubes with defects or degradation.
The sleeve then serves as fluid boundary between primary and
secondary coolant in addition to providing a structural strength.
The sleeve is designed to prevent primary water from entering the
secondary side of the steam generator should the parent tube
develop a through wall defect.

The first scenario is the sleeve is placed in service and the
mechanical bonding is not adeguate. This would result in primary
to secondary leakage between a tight tolerance fit.

The second scenario is the sleeve is placed in service and the
tube degradation allows the tube to leak or sever between the
sleeve attachments. The cleeve is qualified to maintain both
structural loads and fluid boundary flows under all aspects of
design and transient conditions.

e
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The third scenario is the outer tube becomes severed inside the
tubesheet at the lower sleeve attachment and the sleeve remains
intact. This condition was qualified by the sleeve design and
testing; the sleeve is fully capable of maintaining structural
and fluid boundary integrity for all design and transieant
conditions.

The fourth scenario is the tube severs in the freespan adjacent
to ihe sleeve attachment, allowing a flowpath for reacter cooclant
to the secondary side of the steam generator. The sleeve
prolongation will stay engaged in the severed tube end to limit
the leak flow area and prevent tube whip. This condition is
identified as a tube leak/tube rupture in the station licensing
submittal for power operation. The plant operating technical
specifications identifies leakage rates for a primary to
secondary source and shutdown criteria.

Qualification

The sleeves are manufactured from Alloy 690 TT and are designed
and tested for all operational and design considerations.
Analyses were performed on the recirculating steam generator
(RSG) sleeve. The analyses consist of a design stress analysis;
analysis to support fatigue testing per Appendix II of the ASME
Code; analysis of flow-induced vibration of sleeved tubes;
analysis of a degraded sleeve for the plugging criteria of RG
1.121; analysis of the effect of sleeves on RSG heat transfer
flow; and a certified stress report.

An additional specific percent of wall thickness is deducted as
combined allowance for postulated degradation due to corrosion
and for eddy current testing inaccuracy. Therefore, a defect
plugging limit for the original sleeve wall is established.

The adequacy of the sleeve attachments *o withstand cyclic
loadings were demonstrated by means of a fatigue test per ASME
Code, Section III, Appendix II-1500.

The sleeves are designed to accommodate all loads that any normal
undegraded steam generator tube may experience due to normal
plant conditions and all anticipated transients specified for the
steam generator. The fatigue test load calculations determine a
conservative maximum loading for a sleeve in any steam generator
tube. These calculations include both pressure and thermal
loading.

Loads due to thermal and pressure transients were calculated for
three sleeved tube cases. Where possible, transients were
grouped together and the number of cycles adjusted accordingly.
The sleeved tube cases analyzed are listed below.
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- Non-Leaking Outer Tube
Leaking Outer Tube
- Severed Outer Tube

The specific combination of geometry and operating conditions
which resulted in the highest load for a given transient grouping
was then used in the mechanical test program.

Test load ranges and required cycles are obtained per ASME
Appendix II. Increased operational load range or number of
cycles is required based on the number of test assemblies and
various factors relating the test conditions to the actual
operating conditions. The load sets used a fatigue test factor
applied to the operational load range to obtain the test lcad
range.

The pressure cycling portion of the fatigue test is based on
hundreds of cycles of heatup. The 2500 psi range of test
pressure conservatively represents the pressure effects of normal
and accident service life.

The flow-induced vibration (FIV) analysis for the sleeve
evaluated fluid-elastic stability margin, vortex shedding and
random vibration. The analysis compared a virgin undegraded tube
to a tube sleeved at the secondary face of the tubesheet on the
hot leg and cold leg of the steam generator. For the sleeved
tube, the tube was considered severed between the two sleeve
joints.

2.0 M ON_AC E

The sleeves have been designed, analyzed, and tested for design
and operating conditions. This document provides evaluation for
effects on the reactor fuel, reactor coolant system, steam
generators, and technical specifications. The result is the plant
is in a safer environment by sleeving vs. plugging as the sleeved
tube continues to provide core cooling and heat transfer
capability. At worst case a combination of tube and sleeve
rupture could occur with the result being a primary to secondary
leak. The probability of this combination is considered unlikely.

Should a tube/sleeve leak occur the impact is bounded by the
ruptured tube evaluation submitted by the “*ility for the
operating license. No new or unreviewed acciuent conditions are
created by the sleeve addition. The potential for a tube leak or
rupture is not increased from the original submittal, thus there
is no impact on accidents evaluated as the design basis.

Thus, 10CFR50.92(c) (1) is satisfied.
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3.0 POTENTIAL FOR CREATING AN UN-ANALYZED EVENT

There is not a potential for creating an un-analyzed event. The
failure modes discussed indicate the events that can occur are
already analyzed. The worst case scenario is a failed sleeve leak
in a severed tube resulting in a primary coolant release to the
secondary side of the steam generator with the reactor at full
power . This is not considered to be a new scenario for a reactor
accident. There is not an increased probability of an accident by
installing either tubesheet or tube support plate sleeves in the
Byron Station steam generators.

Thus, 10CFR50.92(c)(2) is satisfied.

4.0 JIMPACT ON MARGIN OF SAFETY

Based on previous responses, installing either tubesheet or tube
support plate sleeves will increase the protective boundaries of
the steam generators. A tube with degradation can be sleeved, and
the sleeve then enhances the safety of the plant while keeping
degraded tubes in service. Safety is improved because a double
barrier is established between the primary and secondary fluids,
which reduces the risk of tube rupture. The installation of the
TS and TSP sleeves into the parent tube will not affect the
acceptance limits for the tube protective boundary nor reduce the
margin of safety.

Thus, 10CFRS50.92(c)(3) is satisfied.

5.0 COP7LUSIONS

The BWNS kinetic sleeve licensed for application in D-series
steam generators design is such that the installation at Byron
Station Model D4 and D5 is conservatively bounded by the original
gualification. This design involves no new significant hazards as
evaluated in accordance with 10CFR50.92(c).

6.0 REFERENCES

6.1 BWNS Document 43-2045A-01, "Recirculating Steam Generators
Kinetic Sleeve Qualification For 3/4 Inch OD Tubes", Non-

Proprietary.
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Thie document provides an evaluation for ¢he BWNS tube sheet and tube
support plate slesves vhich concludes, in accordance with

10CFR50.92(c), there are no significant hasard considerations for this
application at the Commonwealth Edison Braidwood Station. Braidwood is

a four loop Westinghouse N8SS with Modal D4 and D5 steam generators for
Unit 1 and 2, respectively.

Tubesheet (T6) and tube support plate (TSP) sleeves are & viable method
to maintain steam generator (§/G) tubing integrity. The sleeve sarves
as the pressure boundary and allows the degraded tube to remain in-
sarvice for heat transfer and core cooling. S8/G tubing and sleeve NDR
is performed on & scheduled basis; wall loss or daformation is trended
accordingly.

The BWNS TSP and TS sleeves are kinetically welded at both ends. The

sleeve design allows for tube plugging or stabiliszation st a later date
should that need arise.
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1.0 INTRQDUCTION

Sleeves are an integral part of the staan generater tub repair
procass allowing the tube to remain in service. This cont .
the heat removal capabilities and core cooling conditions desired
by the stean genarator design. The sleaves for tubesheet
(T6) and tube support plates (TSP) are fabricated from Alloy 690
thomu{ treated (TT) and are licensed [6.1) in accordance with
the requirements of the USNRC, This criginal sleeve design was
directed toward epplication in Westinghouse Model D stean
genarators with 3/4 inch OD tubes.

Since that time, over 5000 BWNS kinetic esleeves have been
successfully installed. In-service inspection at outages
subseguent to installation have shown that the sleeve has an
excelle:t record of performance. This field experience has alsc
slloved BWNS to identify areas for improvemant, primarily in
installation rates and quality of the sleeve-to-tube joints.
These modifications to the design have resulted in a sleeve that
can be located at tube support plates in addition to the
tubesheet. This modified design is proposed for spplicstion at
Braidwood.

EWNS has evaluated this proposed amsndwent for the Braidwood
Station and determined that it invelves no significent hazards
considerations. According to 10CPRS50.92(c), & propossed armandment
to an operating license invelves no significant havards if
opsration of the facility in accordance with the proposed
amendnent would not:

{1) Involve a significant increase in the probability or
conssgquences of an acoident previously evaluated) or

(2) Creats the possibility of a nev or different kind of
accident fr" s any accident previously evaluated; or

(3) 1Involve a significant reduction in a margin of safety.

The proposad amendment does Dake changes to the Station Operating
Technical Specifications for in-service inspection for the
reactor ceoolant system stean generstors. ationally, the
sleeve has an insignificant influence on primary coolant flow
rate paraneters.

Yor the sleeving scope the technical specificstion review
involves (A) the inspectiocn ariteria for the sleeve in lieu of
the stean generator tubing, (B) the heat transfer capability of
the sleevae, (C) the rsactor coeclant pump flow  and (D)
the unlikely event that & sleeve defect can vause a primary
coolant release to the secondary side of the stean generator. As
tube pl ing was previously approved and ormed at Braidwood,
the slewy effect is cmxacnd insignificant for the steam
generator heat transfer lcoss and RCP flovw parformance.
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1.1 Desgrintion of Change

The BWNS design has two different length sleeves, with the
shorter for the cuter perimeter tubes restricted by bowl-to~
tubssheet headheight. T8 and TSP sleeves are manufactured from
thermally treated (for corrosion resistance) Alloy 690 tubing and
have been gualified for spanning parent tube defects.

Although slesev slightly dininishes fluid flow capability, the
impact is 1nli::gtieant as compared to the fluid flow cnatzo.t
tranefer losses due to plugging [6.1).

The installation steps for the sleeve are:
- ECT Inspect The Tube
- Clean The Tube
- Sleeve Ivsertion and ¥inetic Kelds
- Strass Rellef

- ECT Inspect Sleeve/Tube

The sleeye installation is totally rescte using the BWNs ROGER™
or COBRA  manipulators. Typically thes= steps are performed for
& large batch of mleeves, thus minimizing the number of tool
changes on the manipulator.

Eddy current inspection is initially performed on the tube to be
sleeved in crder to confirm that there are no abstructicns and
that there are no defects of a specifisd percest through wall or
greater in the weld regions.

Fellowing this, the tubes sre cleaned in the regions to be waelded
using & flexible hone. The hone is rotated and oscillated at the
veld regions using a flexible shaft through a snorkel.

The sleave is inserted intc the tube using an actuator mounted
onto the manipulator. During insertion, a hardstop on the sleevs
assanbkly contacts the bottom of the actuator, assuring the slseve
is proporlytg:citionnd. The welding ococurs by r-lotolz
detonating tvo kinetic welding devices. After welding, the
actuator removes the disposable parts of the sleeve welding
asesnbly from the tube and delivars it to the manway for
disposal.

Stress realief of the freespan wveld occurs next. This is done
using & resistance heater positioned in tha sleeve at the weld
location. Propar positic is assured by utilizing a hardstop
nmounted on the heater which contacts the end of the slesve. The
tube temperature is controlled correlation to thermocouples
nounted on the heater wvhich provide continuous feedback for the
computer cantrol.
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The final installation stap is eddy current inspection of the
sleeve/tube combination, This inspection serves several
functions. The newv sleeve pressures boundary is inspected for
defects and to establish a baselins for future inspsctions, The
upper and lower expansions are divensionally varifiesd. Finally,
the axial position of the sleave is verified. All of thase items
aere performed with one pass of the ECT probe.

Affected SYAtens

T™he sleeves are gqualified for use in the Westinghouse D-S5erlies
recirculating stean genarators. The installation of the sleeve
enhances the safety of the plant by keeping the degraded stean
generator tube in-service. Safety im improved because the risk of
a tube rupture is reduced due to the double barrier established
betvaen the primary and secondary fluids.

The stean generator is the key affected system. There is an
insignificant reduction of both fluid flow and heat transfer
surface, but these are much less then thée loss due to one plugged
tube.

RCP pump/motor performances and turbine valve sattings are not
affected by a typical sleseving campeign.

Reactor core nucleonic computations, i.s. for boric acid
calculations or control rod positioning, are alse not affected by
slesving.

secondary side operation for feedwater, auxiliary feedwater,
blowdown, and outage maintenance a&re not affected by sleave
installation.

Fallure Modes

The sleeves are installed in tubes with defects or degradation.
The sleeve then servas as fluid boundary betwean primary and
secondery coolant in addition to providing a structursl strength.
The sleeve is dasigned to prevent primary water from entering the
secondary side of the steam generator should the parant tube
develop a through wall defeoct,

The first scenario is the sleeva ip placed in service and the
pechanical bonding is not adeguate. This would result in primary
to secondary leakage between a tight teolersnce fit.

The second scenario is the sleeve is placed in service and the
tube degradation allows the tube to leak or saver batwean the
slseve attachnents. The sleeve is gqualified to maintain both
structural losads and fluid boundary flows under all aspects of
design and transient conditions.
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The third scenarioc is the outer tube becomes seversd inside the
tubeshest at the lower sleesve attachment and the sleeve remsins
intact. This condition was qualified by the sleave design and
testing: the sleeve is fully capable of msintaining structural
and fluid boundary integrity for all deasign and transient
conditions.

The fourth scenaric is the tube severs in the freespan adjacent
to the sleeve attachmant, allowing a flowpath for resctor coolant
to the sacondary side of the stean gensrator. The sleeve
prolongation will stay engaged in the severed tubs end to limit
the leak flow area and prevent tube whip. This condition is
identified as a tube leak/tube rupture En the station licensing
submittal for power operation. The plant operating technical
specifications identifies lsakage rates for a primary to
sscondary source and shutdown criteria.

Qualitication

The sleeves are manufactured from Alloy 690 TT and are designed
and tested for all operational end design considerations,
Analyses were performed on the rccirculating stean generator
(RSC) sleave. The analyses consist of a design stress analysis)
analysis to support fatigue testing per Appendix II of the ASME
Code) analysis of flow-induced vibration of sleeved tubes;
analysis of a degraded sleeve for the plugging oriteria of RG
1.1217 analysis of the effect of sleeves on RSG hest tranafer
flov) and & certified stress report.

An additional specific percent of wall thickness is deducted as
combined allowance for postulated degradation due to cerrosion
and for eddy current testing inaccuracy. Therefore, & defect
plugging limit for the original sleeve wall is established.

The adeguacy of the sleeve attachments to wvithstand cyclic
loadings were demonstrated by means of a fatigue test per ASME
Coda, Bection IIXI, Appendix II-1800.

The slesves are designed to accommodate all loads that any normal
undegraded stean generator tube may exrerience due to normsl
plant conditions and all anticipated cransients specified for the
stean genarator., The fatigus test "ocad calculations determine a
conservative wsaxinum locading for ¢ sleeve {n any stesz generator
tube. These calculations includsz both pressure and thermal
loading.

Loads due to thermal and pressure trénsients were caloulated for
three sleaved tubs cases. Where possible, transients were
grouped together and the nuzmber of c{clos adjusted accordingly.
The slesved tube casss analyzed ars listed below.
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- Non-leaking Outer Tube
- Leaaking Outer Tube
- Bevered Outer Tube

The specific combination of gecmetry and ting conditions
which resulted in the highest load for a given transient grouping
was then used in the mechanical test program.

Test load rar-as and required cycles are cbtained per ASME
Appendix II. Increased operational load range o number of
cycles is reguired based on the nuuber of test sssembliss and
various factors relating the test conditions to the actual
opsrating conditions. The load sets used a fatigue tast factor
applied to the operational load range to obtain the test load

range.

The pressure cyeling portion of the fatigue test is based
hundreds of cycles of hastup. The 2500 psi range of test
pressure conservatively represents the pressure effects of normal
and accident service life.

The flov~induced vibration (FIV) analysis for the zleeve

evaluated fluid-elastic stability margin, vortex shedding and
‘andom vibration. The analysis compared a virgin undegraded tube
to a tube sleeved at the secondary face of the tubesheet on the

hot leg and cold leg of the stean generstor. For the sleesved
;u?o, the tube was considered severed between the two sleeve
oints.

$.0

The sleeves have beon designed, analysed, snd tested for design
and operating conditions. This document provides evaluation for
affects on the reactor fuel, reactor coolant systam, steanm
generators, and technical specifications. The result is the plant
is in a sefer envirconmant by sleeving ve. plugging as the sleeved
tube continues to provide core cooling and heat transfer
capability. At wvorst case a ocombination of tube and sleeve
rupture could occcur with the result being a primary to secondary
leak. The probability of this combination is considered unlikaly.

Should a tube/slesve leak occur the impact is bounded zg.tho
ruptured tube evaluaticn submitted by the utility for

oparsting license. No nev or unreviewed accident conditions are

created by the slesve addition. The potential for a tube leak or
rupture is not incressed from the original submittal, thus there
is no impact on accidents evaluated as the dasign basis.

Thus, 10CFRS50.92(c) (1) is satisfied.
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There ia not -dzoCnntiul for creating an un-analyzed event, The
failure modes discussed indicate the events that can ocour sre
already analyzed. The worst case scensric is a failed sleeve leak
in s severed tube resulting in & pr coclant release to the
secondary side of the stean genserator with the reactor at full
power. This is not considered toc be a nev scenario for a resactor
accidant. There is not an increased probability of an accident by
installing either tubesheet or tube support plate sleeves in the
Braidwood Station steam generators.

Tiis, 10CPR50.92(c)(2) is satisfied.

4.0 IMEACT ONM MARGIN QF SAYETX

Based on gxtvioun rasponses, insta.ling either tubesheet or tube
support plate sleeves will incresve the protective boundaries of
the stean generators. A tube with Jegradstion can be sleaved, and
the sleeve then enhances the antuﬁ{ of the plant vhile keeping
degraded tubes in service. Safety is improved because a double
barrier is established betwesn the primary and secondary fluids,
vhich reduces the risk of tube ruptire. The installation of thas
TS cnd TEP sleeves into the parent tube will not affect the

acce ce limits for the tube protective boundary nor reduce the
pmargin of safety.

Thus, 10CFRS0.53(c)(3) is satisfied.
5.0 CONCIUSIONS

The BWNS kinetic sleeve licensed for application in D-series
steam generstors design is such that the installation st
Braidwood Station Model D4 and LS is consarvatively bounded by
the originel qualification. This design involves no new
significant hazards eas evaluated irn accordance with
10CFRS0.8%2(c).

€.0 BEFPRELNCES

6.1 BWNE Document 43-2048A-01, "Recirculating Stean Ganerstors
Kinetic Sleeve Qualification Por 3/4 Inch OD Tubes*, Non-

Proprietary.
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ATTACHMENT D
ENVIRONMENTAL ASSESSMENT

Commonwealth Edison has evaluated the proposed amendment against the
criteria for and identification of licensing and regulatory actions requiring
environmental assessment in accordance with 10CFR51.21. It has been
determined that the proposed change meets the criteria for a categorical exclusion
as provided for under 10CFR51.22(c)9).

The sleeving process does result in radioactive waste which is considered
disposable and cannot be reused. This waste is described in WCAP 13698 Rev. 1
and Topical Report BAW 2045PA Rev. 1. The amount of waste created using the
sleeving process is comparable to that created by tube plugging.

The proposed change does not involve a significant hazards consideration as |
discussed in Attachment C to this letter. Also, this proposed amendment will not

involve significant changes in the types or amounts of any radioactive effluents

nor does it affect any of the permitted release paths. In addition, this change does

not involve a significant increase in individual or cumulative occupational

exposure, therefore, this change meets the categorical exclusion permitted by

1'‘CFR51.22(c)X9).
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ATTACHMENT E
WESTINGHOUSE DOCUMENTATION

Westinghouse Electric Corporation Authorization Letter, CAW-93-480, dated
May 27, 1993, "APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE", regarding WCAP-13698,
Revision 1, "Laser Welded Sleeves for 3/4 Inch Diameter Tube Feedring-Type
and Westinghouse Preheater Steam Generators”, dated May 1993
(Proprietary).

Westinghouse Affidavit, CAW-93-480, dated May 27, 1993.

Westinghouse Proprietary Information Notice.

Westinghouse Copyright Notice.

WCAP-13698, Revision 1, "Laser Welded Sleeves for 3/4 Inch Diameter Tube
Feedring-Type and Westinghouse Preheater Steam Generators”, dated

May 1993 (Proprietary).

WCAP-13699, Revision 1, "Laser Welded Sleeves for 3/4 Inch Diameter Tube

Feedring-Type and Westinghouse Preheater Steam Generators", dated
May 1993 (Non-Proprietary).



