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Insert A

When applying the exceptions of 4.4.5.2.a through 4.4.5.2.c,
previous defects or imperfections in the area repaired by sleeving
are not considered an area requiring reinspection.

Insert B

3. At least 3% of the total number of sleeved tubes in
all three steam generators. A sample size less than
3% 1is acceptable provided all the sleeved tubes in the
steam generator(s) ¢ uwined during the refueling
outage are inspected. These inspections will include
both the tube and the sleeve, and

4. A tube inspection pursuant to Specification
4.4.5.4.a.8. If any se) :d tube does not permit the
passage of the eddy curr. probe for a tube or sleeve
inspection, this shall be recorded and an adjacent
tube shall be selected and subjected to a tube
inspection.

& The tubes selected as the second and third samples (if
required by Table 4.4-2) during each inservice inspection
may be subjected to a partial tube inspection provided:

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

2. The inspections 1include those portions of the tubes
where imperfections were previously found.
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SURVEILLANCE REQUIREMENTS (Continued)

e——sacond and thltd inservice xnspoctxons may be legs
a full tube on by concentrating g at 1east
I”SERT (¥ 50% of the tubes to be
areas of
arers ere tubes thh imperfections were prev1ous,y

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

category Inspection Results

C~1 Less than 5% of the total tubes
insp..ted are degraded tubes and
none of the inspected tubes are

defective.

C=2 Cne or more tubes, but not more
than 1% of the total tubes
inspected are defective, or
between 5% and 10% of the total
tubes * 1nspected are degraded
tubes.

C=-3 More than 10% of the total tubes

inspected are degraded tubes or

more than 1% of the inspected

tubes are defective. ;
‘!ﬂhV'1‘Oq

Note: In all inspections, previously deqkaded
”’_;nng;' must exhibit significant "310%)
o sleeves further wall penetrations to be incl. ed in
the above percentage calculations.
4.4.5.3 Inspection Freguencies - The above required inservice

inspections of steam generator tubes shall be performed at the
following frequencies:

a. The first inservice inspection shall be performed after &
Effective Full Power Months but within 24 calendar months
of initial criticality. Subsequent inservice inspections

shall be performed at intervals of not less than 12 nor
more than 24 calendar months after the previous
inspection. If two consecutive inspections following
service under AVT conditions, not including the preservice
inspection, result in all inspection results falling into
the c-1 category or if two consecutive inspections
demonstrate that previously observed degradation has not
continued and no additional degradation has occurred, the
inspection interval may be extended to a maximum of once
per 40 months.

BEAVER VALLEY - UNIT 1 3/4 4-9
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SURVEILLANCE REQUIREMENTS (Continued)

b. If the inservice inspection of a steam generator conducted
in accordance with Table 4.4-2 reguires a third sample
inspection whose results fall in Category C~3, the
inspection frequency shall be reduced to at least once per
20 months. The reduction in inspection freguency shall
apply until a subsequent inspection demonstrates that a
third sample inspection is not required.

S, 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 conditionsy$ |

1. Primary~to-secondary tubcx leaks (not including leaks |
originatin from tube-to-tube sheet welds) in excess
of the limits of Specification 3.4.6.2,

- A seismic occurrence greater than the Operating Basis
Earthquake,

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

4. A main steam line or feedwater line break.
4.4.5.4 Acceptance Criteria
a. As used in this Specification: of slegve

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

2. Regradation m=2ans a service-induced cracking, wastage,
wear oOr general corrosion occurring on either inside
or outside of a t.ub'r‘%‘d shave ‘
3. Degraded Tube means a tube¥containing imperfections > |

20% of the nominal wall thickness caused by
degradation. ot closve

4. A __Regradation means the percentage of the tubeYwall ||
thickness affected or removed by degradation.

3@ \(u of ’ud fo

BEAVER VALLEY = UNIT 1 3/4 4-10
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SURVEILLANCE REQUIREMENTS (Continued) _ of repait
TSR LT SRS SR ST ki
$. Defect means an imperfection of such severity that it
exceeds the plugging " limit, A tube containing a
defect is defective, Any tube which does not permit

TNSERT D P because

INSERT £

4.4.5.58

the passage of the eddy-current inspection probe shall
be deemed a defective tube.

6 means the imperfection de

hall be

beyond whic om service
it may becom to the next
equal to 40% of the nom

inspectio
ckness.

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 F “quake, a loss-of-coolant accident, or a
ste~ ) or feedwater line break as specified in
4. ve.

8, Ty N means an inspection of the steam
g from the point of entry (hot leg side)
and the U~oend to the top support to the

shall be determined OPERABLE after
rresponding actions (plug g4 all tubes
excel ging ., limit
—Arew v - uq{!rod by Table 4.4-2,

Reports o R =
Within 15 days following the completion of each inservice

inspection of steam generator tubes, the number of tubes
pluggec 1&{\ each steam generator shall be reported to the

Commission\ in a Special Report pursuant to Specification

6.0.2, of a!puk!J' and ¢cleeve

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

1s Number and extent of tubcs‘inspoctcd.

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

o répa
3. Identification of tubes pluggodf

BEAVER VALLEY = UNIT 1 3/4 4-10a Amendment No.
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9.

means the imperfection depth

Plugging or Repair Limit
at or beyond which the tube shall be removed from

service by plugging or repa.red by sleeving in the
affected area because it may become unserviceable
prior to the next inspection. The plugging or repair
limit imperfection depths are specified in percentage
of nomiral wall thickness as follows:

a. Original tube wall 40%
b. Babcock & Wilcox kinetic welded sleeve wall 40%

- Westinghouse laser welded sleeve wall 31%

refers to sleeving which is wused to
nainctain a tube in-service or return a tube to
service. This includes the removal of plugs that were
installed as a corrective or preventive measure. The
following sleeve designs have been found acceptable:

a) Babcock & Wilcox kinetic welded sleeves,
BAW-2094P, Revision 1 including kinetic sleeve
"tooling" and installation process parameter
changes.

b) Westinghouse laser welded sleeves, WCAP-13483,
Revision 1.



TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection No Yes

No. of Steam Generators per Unit Two!Three| Fourj§ Two Three| Four

First Inservice Inspection All One Two Two

Second & Subsequent Inservice Inspections one! onel one? one’
Table Notatjon:

The inservice Iinspection may be limited to one steam generator on a rotating schedule
encompassing 3 N % of the tubes (where N is the number of steam generators in the plant)
if the results of the first or previous inspections indicate that all steam generators
are performing in a like manner. Note that under some circumstances, the operating
conditions in one or more steam generators may be found to be more severe than those in
other steam generators. Under such circumstances the sample seguence shall be modified
to inspect the most severe conditions.

The other steam generator not inspected during the first inservice inspection shall be
inspected. The third and subsequent inspections should follow the instructions described
in 1 above.

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 in 1 above.

BEAVER VALLEY - UNIT 1 3/4 4—10¢J
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TABLE 4.4-2

STEAM CENERATOR TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTTION 3RD SAMPLE INSPECTTON
Sample Size | Result Action Required Result Action Required Result] Action Required
A minimm of| C-1 H/A N/A N/A N/A
s ’Mm !Rr i e S e imailign ~ VD
S. G. C=2 C-1 None N/A N/A
-2 /Pludtdetective tubes c-1 None
and inspect additional » e
4S tubes in this S. G. Pl defect ive
\ ’

o Rpau.' C=3 Perform action
for C-3 result
of first sample

C-3 Pertorm action for C-3 N/A N/A
result of first sample
£=3 Inspect all t© All other None N/A N/A
this S. G., plug 8.G.s are
defective tubes and C-1
inspect 25 tubes in e EE e AR —e
each other §. G.
Some S.G.s| Perform action for N/A N/A
Notification to NRC C-2 but no| C-2 result of second
pursuant to additicaal | sample
Specification 6.6. g(,s are o n’un\
-3
Additional| Inspoect all tubes |}
5.G. is each S.G. and pl N/A N/A
C-3 defective tubes.
Notification to NRC
pursuant to Specifi-
cation 6.6.

99-¥dd

S = 3% where N ois the muber of steam generators in the unit, and n is the mmber of steam generators inspectexd
n a <
dhar g a anspxacT 100,

N [ RPN Fuerdment No.

i/4 a-10 @
PROPOSED
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The Surveillance Requirements for inspection of the steam generator
tubes ensure that the structural integrity of this portion of the
RCS will be maintained. fhe program for inservice inspecticn of
steam generator tubes is based on a modificatiorn of Regulatory Guide
1.83, Revision 1. Inservice inspection of steam generator tubing is
essential in order to maintain surveillance of the conditions of the
tubes in the event that there is evidence of mechanical damage or
progressive degradation due to design, manufacturing errors, or
inservice conditions that lead to corrosion. Inservice inspection
of steam generator tubing also provides a means of characterizing
the nature and cause of any tube degradation so that corrective
measures can be taken.

The plant is expected to be operated in a manner such that the
secondary coolant will be maintained within those parameter limits
found to result in negligible corrosion of the steam generator
tubes. If the secondary coolant chemistry is not maintained within
these parameter 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
lesakage between the primary coolant system and the secondary coolant
system (primary-ro-secondary leakage = 500 gallons per day per steanm
generator) . Cracks having a primary-to-secondary leakage less than
this 1limit during operation will have an adequate margin of safetly
to withstand the locads imposea during normal operation and by
postulated accidents. Qperating plants have demonstrated that
primary-to- secondary leakage of 500 gallons per day per steam
generator can readily be detected by radiation monitors of stean
generator blowdown, Leakage in excess »f this limit will require
plant shutdown and an unscheduled inspection, during which the
leaking tubes will be located and plugged. Olefmnﬁ

Wastage-type defects are unlikely with the all volatile greatment
(AVT) of secondary coolant. However, even if a defect of similar
type should develop in service, it will be found during heduled
inservice steam generator tube examinations. Plugging Awill be
i:quirod of all tubes with imperfections exceeding the plugging

Plimit ,~wh ; ‘ P4 : : -
B RO DO AOMEMA L d 1 ER T DERAR G S Steam generator tuce
inspections of operating plants have aemonskrated the capability =3
reliably detect degradation that has penetyated 20% of the orig.nal
tube wall thickness. TUSERT F

Whenever the results of any steam generator tubing inservice
inspection fall into Category C-), these results will be reported o
the Commission pursuant to Specification 6.6 prior to resumpt.on
of plant operation. Such cases will be considered by the Commiss.on

on a case-by-case basis and may result in a requirement Ior
gnalynis, laboratory examinations, tests, additicnal eddy~-currant
inspection, and revision of the Technical Spe-.ifications q
necessary.

BEAVER VALLEY - UNIT | B 31/4 4-2a Amendment No.
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Insert F

Degraded steam generator tubes may be repaired by the installation
of sleeves which span the degraded tube section. A steam generator
tube with a sleeve installed meets the structural requirements of
tubes which are not degraded, therefcre, the sleeve is considered a
part of the tube. The surveillance requirements identify those
sleeving methodologies approved for use., If an installed sleeve is
found to have through wall penetration greater than or equal to the
plugging limit, the tube must be plugged. The plugging limit for
the sleeve is derived from R.G. 1.121 analysis which utilizes a 20%
allowance for eddy current uncertainty in determining the depth of
tube wall penetration a.d additional degradation growth.

e . —— I NN WSS - e B e © i bl - — T i e
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tach steam generator shal) be QPERABLE

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

to OPERABLE status prior to increasing Taw above 200°F,
b |

URVETL LANC .

4.4.5.1 Steam Generator Sample Selection and Inspection - Each steam generator
: uring shutdown Dy selecting and inspecting at least
the minimum nuaber of steam generators specified in Table 4.4-1.

4.4.5.2 Steam Generator Tube Sample Selection and Inspection = The steam
generator tube Minimum sample size, inspection result classification, and the
corresponding action required shall be as specified in Table 4.4-2. The in-
service inspection of steam generator tubes shall be performed at the frequen-
cies specified in Specification 4.4.5.3 and the inspected tubes shal)l be verified
dcceptadle per the acceptance criteria of Specification 4.4.5.4, Steam generator
tubes shall be examined in accordance with Article 8 of Section V ("Eddy

Current Examination of Tubular Products") and Appendix IV to Section XI ("Eddy

Current Examination of Nonferromagnetic Steam Generator Heat Exchanger
Tubing") of the applicable year and addenda of the ASME Boiler and Pressure
vessel Code required by 10 CFR 50, Section 50 ‘Sa(g).4 The tubes selected for each

inservice inspection shall include at ‘easrvzi of the, total number of tubes in

all steam generztors; the tubes selected for :nestéiygpections shall be selected
on a random basis except:
INSERT

a. where experience in similar plants with similar water chemistry indicates

critical areas to be inspected, then at least SOX of the tubes inspected
shall be from se _critical areas:

sampl of Fubes selected $or each

The firstAinsarvice inspection (subsequent to the preservice inspection)
of each steam gensrator

hall includa:
2 J At for e s
W AN nono\UQQOQ¢Cﬁbns thay previously had detectable wall
penetrations (3 than 20X), and
Q‘Na-ﬁf
2¥. Tubes in those areas where experience has indicated potential
probleasy and

BEAVER VALLEY - UNIT 3/4 411
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Insert A

When applying the exceptions of 4.4.5.2.a through 4.4.5.2.c,
previcus defects or imperfections in the area repaired by sleeving
are not considered an area requiring reinspection.

Insert B

3. At least 3% of the total number of sleeves tubes in
all three steam generators, A sample siz: less than
3% 1is acceptable provided all the sleeved tupes in the
steam generator(s) examined during “_“he refueling
ocutage are inspected. These inspectirns will include
both the tube and the sleeve, and

4. A tube inspection pursuant to Specification
4.4.5.4.a.8. If any selected tub. does not permit the
passage of the eddy current prok« for a tube or slesve
inspection, this shall be rrcorded and an adjacent
tube shall be selected an” subjected to a tube
inspection.

e, The tubes selected as the second and third samples (if
required by Table 4.4-2) during each inservice inspection
may be subjected to a partial tube inspection provided:

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

- 4 The inspections include those portions of the tubes
where imperfections were previously found.
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¢. Additional, unscheduled inservice inspections shal) 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 conditionsy$ |

1.  Primary-to-secondary tuqu leaks (not including leaks originating]
from tube-to-tube sheet welds) in excess of the limits of
Specification 3.4.6.2,

2. A seismic occurrence greater than the Operating Basis Earthquake,

3. A loss-of-coclant accident requiring actuation of the
engineered safeguards, or

4. A main steam line or feedwater line breal.

4.4.5.4 Acceptance Criteria

: fi ion:
a As used in this Specification o thetva.

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

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

¢ of‘sﬁa!u'-_-.\\v 'iil‘lf Thew or Q'ucl'ﬂi
3. 0;g¥¢dod Tube means a tube¥containing imperfections 2'20 pe-~cent |
0

nominal wall thickness caused by degradation.

4, %X gggrtdation means the percentare of the tubq’vall thickness |
affec or removed by degrada“ion.

or slesve
5. Defect means an imperfection of such severity that it exceeds
or "P‘“h the plugging, 1imit. A tube containing a defect is defective. |
KRy ch does not permit the passage of the eddy-current

inspection probe shall be deemed s defective tube.

! ns the imperfectior depth at or beyond whietr—
sual] be remove ; may become un-

the
TINSERT D = serviceable pri nspection and
nominal tube wall thickness.

BEAVER VALLEY -~ UN.T 2 3/4 4-1
PA{ 0P0s f-’b



insert E

Plugging or Repair Limit means the imperfection depth
at or beyond which the tube shall be removed from
service by plugging or repaired by sleeving in the
affected area because it may become unserviceable
prior to the next inspection. The plugging or repair
limit imperfection depths are specified in percentage
of nominal wall thickness as follows:

a. Original tube wall 40%
b. Babcock & Wilcox kinetic welded sleeve wall 40%
. Westinghouse laser welded sleeve wall 31%
Tube Repair refers to sleeving which 1is 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 preventive measure. The
following sleeve designs have been found acceptahle:

a) Babcock & Wilcox kinetic welded sleeves,
BAW-2094P, Revision 1 including kinetic sleeve
"tocling” and installation process parameter
changes.

b) Westinghouse laser welded sleeves, WCAP-13483,
Revision 1.
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7.  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 4.4.5.3.¢c, above.

8. 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.

TINSERT & —» oF rRpair ——

b. The steam generator shall be de%g4=}ned OPERABLE after coupletiEé}
the corresponding actions (plug’all tubes exceeding the plugging
Timi required by
Table 4.4-2.

4.4.5.5 Reports of n’,.,;‘/

a. Within 15 days following the completion of each inseryice inspection
of steam generator tubes, the number of tubes pl in each steam
generator shall be reported to the Commission in a Special Report
oursuant to Specification 6.9.2. ..J cloeve

b. The complete results of the steam generator tubo‘ﬂnservicc inspection
shail be included in a Special Report pursuant to Specification 6.9.2
within 12 months following the-completion of the inspection. This

hall ’
report shall include ot ¢l "

1. Number and extent of tubes‘inspﬁctcd.

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

3. Identification of tubes pluggod!(

N

Results of steam gunerator tube inspections which fall into
Category C-3 shall be reported to the Commission pursuant to
Specification 6.6 prior to resumption of plant operation. The
written report shall provide a description of investigations con-
ducted to determine cause of the tube degradation and corrective
measures taken to prevent recurrence.

BEAVER VALLEY - UNIT 2 P%“/A?EJ'D Amendment No.
ore
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TABLE 4.4-2
STEAM GENERATOR TUBE INSPECTION

lat SAMPLE INSPECT ION

Ind SAMPLE INSPECT 1Oa

Jrd SAMPLE INSPECT 10N

Sample Size Resull Act ion Required heoult Act 1on Required Resu it Act won Required
A minimua of c-1 #one N/A N/A N/A M/A
§ Tubes per
5.C.
c-2 Flugtdefect ive c-1 None n/A N/A
Tubee and inepect
sdditionsl 28 tubes c-2 APlugldefective tubes sod c-1 None
in this S5.G. inspect additiona. 48
NG y tubes in this s.c./J--’ T2 W‘ohc& ive tubes
ol pa v
" \0" RP". c-3 Per form action for C-3
result of first sample
c-3 Perform actiom for C-2 N/A
result of firet sample N/A
c-3 laspect »il tu in{lall
this §.6., plug ot her
defective tubes snd |{5.C."s
inspect 2§ tubes in [jare C-1 None H/A N/A
each other 85.C. -
Soese Per form actios for C-2
8.C.'s |result of second sample H/A N/A
C-2 but
no add') .
Mot ification to WRC ||5.C. we or mpan
purseant to §50.72 c-3 \
(5)(2) of 10 CPr
Part 50 Add' 1 Inspect all tubes
$.C. is |esch 8.C. ond plug
c-3 defective (ubes. -
ot ificet ion to NRé N/A N/A
pursuant to $50.72 (b)
(2) of 10 CFR Part 50

sl e

Where o is the sumber of stesm generators inspected during en inspection.
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3/4.4.5 STEAM GENERATORS (Continued)

decay heat removal capabilities for RCS temperatures greater than 350°F if one
steam generator becomes inoperable due to single failure considerations. Below
350°F, decay heat is removed by the RHR system.

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 1s 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 maintainec within those parameter limits found to result in
negligible corrosion of the steam generator tubes. [f the secondary coolant
chemistry is not maintained within these parameter 1imits, localized corresion
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 prizary coolant system and the secondary coolant system
(primary-to-secondary leakage = 500 gallons per day per steam generator).
Cracks having a primary-to-secondary leakage less than this limit during opera-
tion 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 500 gallons per day per steam
generator can readily be detected by radiation monitors of steam generator
Dlowdown, Leakage in excess of this limit wil) require plant shutdown and an
unscheduled inspection, during which the leaking tubes will be located and

Plugged. of npa."
Wastage-type defects are unlikely with the all volatile treatment (AVT) of

secondary coolant. | However, even if a defect of similar type should develop in
service, it will found durin? scheduled inservice steam generator tube exami-

. _Dations, Pluggingwill be required of all tubes with imperfections exceeding the
of et prugging¥ uu.ﬂe»r-oywmmmm-w

=~ Steam generator tube inspections of operating
plants have demonstrated the’Rapability to reliably detect degradation that has
penetrated 20% of the origingl tube wall thickness,
INSERT F

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these resuits will be reported to the Commission pur=
suant to Specification 6.6 prior to resumption of plant operation. Such cases
wi11 be considered by the Commission on a case-by-case basis and may result in
a requirement for analysis, laboratory examinations, test, additional eddy~
current inspection, and revision of the Technical Specifications, if necessary.

BEAVER VALLEY - UNIT 2 B 3/4 4-3
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ATTACHMENT B, continued
Proposed Technical Specification Change No. 205/71
Page 4

The tubesheet and free span joints are mechanical seals produced
by roll expanding the sleeve into the tube. The structural
integrity of the joints was proven by subjecting sleeve/tube
specimens Lo a series of tests representing steam generator
service conditions. These samples were fatigue tested, tensile
tested, thermal cycled, and leak tested to qualify tne joints by
experimental stress analys! in accordance with ASME Section
) 6 % Corrosion testing has demonstrated the corrosion resistance
of the sleeve and the sleeve/tube joints.

Defects which have been spanned by a sleeve need not be
considered for determination of inspection result categories in
accordance with surveillance requirement 4.4.5.2, Steam Generator
Tube Sample Selection and Inspection. For the case in which the
degraded tube has been spanned by a sleeve, further tube wall
penetrations in the parent tube (from the bottom of the uppermosc
rolled joint to the top of the lower-most rolled joint) are
considered inconsequential since that portion of the tube no
longer constitutes the reactor coolant pressure wo'indary. Any
degradation in the parent tube in the area spanned by the sleeve
does not affect the integrity of the pressure boundary and
therefore, does not require the same degree of scrutiny as a wall
penetration greater than 20 percent in a portion of the tube that
does constitute the pressure boundary. The inspection
requirement still applies to a sleeved tube which has been
subjected to a random full length examination and has been found
to have a wall penetration greater than 20 percent in either the
portion of the tube which is not spanned by the sleeve or in the
sleeve itself.

B&W Kinetic Welded Sleeve Process

NRC approved Topical Report BAW-2094P, Revision 1 describes in
detail the analytical methods used for the design and
gqualification of the B&W tube sleeve. The topical report also
contains the results ! the sleeve design verification which
included analvsis and confirmatory testing to demonstrate the
acceptability of the steam generator sleeving technique. The
design and operating conditions (including transient conditions
and cycles) specified for the sleeve in the topical report bound
the steam generator design conditions.

The technical specifications do not specifically limit the number
of steam generator tubes which can be plugged while retaining
‘cceptable primary flow rates. As discussed 1in the topical
“eport the thermal hydraulic effect of installing up to 2,000
sleeves 1in each steam generator has been analyzed. Two cases
were considered, a 2 inch tube roll in the tubesheet with 29 inch
sleeves and a full ¢tube roll in the tubesheet with 11 inch

sleeves, The 2,000 sleeves consirted of 1,000 tubesheet sleeves
and 1,000 tube support plate sleeves evenly distributed
throughout the steam generator. Sleeving 2,000 tubes in each

steam generator will reduce RCS flow up to 0.63 percent and heat
transfer performance up to 0.91 percent.
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An analysis has been performed in accordance with Regulatory
Guide 1.121, Bases for Plugging Degraded PWR Steam Generator
Tubes, to establish the sleeve defect plugging criterion. The
plugging 1limit for the sleeve is calculated to be a 60 percent
through wall defect. An additional 20 percent of the wall
thickness is deducted as a combined allowance for postulated
degradation due to corrosion and for eddy current testing
inaccuracy. Therefore, a defect plugging limit of 40 percent of
the original sleeve wall is established.

A baseline eddy current (ECT) inspection of the installed sleeves
is performed prior to operation. ECT is used to detect the
presence of defects in the steam generator tubes and sleeves.
ECT detects the presence of defect caused variations in the
effective electrical conductivity and/or magnetic permeability of
the tubes. The required defect sizes can be detected and sized
in the sleeve, the parent tube behind the sleeve, and the tube
above the sleeve.

The B&W sleeving methodology described in topical report
BAW-2094P, Revision 1 was accepted by the NRC for referencing in
licensing applications on January 4, 19%0. The sleeve
installation procedures described in BAW-2094P, Revision 1 will
be revised to include the kinetic sleeve "tooling" and
installation process parameter changes aescribed in NRC approved
BAW=-2045PA, Revision 1, January 1992, "Recirculating Steam
Generators Kinetic Qualification for 3/4 Inch OD Tubes." These
changes were incorporated to resolve field problems or to improve
the gcleeve instellation rate and will not alter the basic
installed configuration of the sleeve as described in BAW-2094P,
Revision 1. We have reviewed the methodology described in BAW
2094P, Revision 1 and determined that they are applicable to the
Beaver Valley units and provide a safe and efficient alternative
te plugging.

Westinghouse Laser Welded Sleeve Process
Section III of the ASME Code was used, during the development of

laser welded sleeving, for the minimum wall thickness
determination and bounding stress and fatique levels for the
sleeve. By showing that the sleeve design meets all facets of

the applicable subsections of Section III of the Code, the sleeve
design meets the design requirements of the original tubing.
Regulatory Guide 1.121 is used to develop the plugging limit of
the sleeve should sleeve wall degradation cccur. WCAP-~13483,
Revision 1, describes in detail the analytical methods used for
the design and gqualification of the Westinghouse tube sleeve.
The WCAP also contains the results of the sleeve design
verification which included analysis and confirmatory testing to
demonstrate the acceptability of the steam generator sleeving
technique. Potentially degraded sleeves were shown (by analysis)
to retain burst strength in excess of three times the normal
operating pressure differential for the Beaver Valley units. The
requirements of Regulatory Guide 1.83, "Inservice Inspection of
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PWR Steam Generator Tubes" are implemented, and a baseline eddy
current inspection of the installed sleeves is performed prior to
operation. An ultrasonic inspection of a sample of the free span
weld Jjoints is also performed prior to operation. 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
during operating and accident conditions.

The standard eddy current inspection procedure involves the use
of a bobbin eddy current probe, with two circumferentially wound
coils which are displaced axially along the probe body. The
coils are connected in the differential mode where the system
responds only when there is a difference in the properties of the
material surrounding the two <coils, The coils are excited by
using an eddy current instrument that displays changes in the
material surrounding the coils by measuring the electrical
impedance of the coils. The outputs of the various frequencies
are combined and recorded. The combined data yields an output in
which signals resulting from conditions that do not affect the
integrity of the tube are reduced. By reducing unwanted signals,
improved inspectability of the tubing results. Regions in the
steam generator such as the tube support plate, tubesheet weld
area and sleeve transition zones are examples of areas where
multifrequency processing has proven valuable in providing
improved inspectability. After sleeve installation, all sleeved
tubes are subjected to an eddy current inspection which includes
a verification of correct sleeve installation for process
control, degradation inspection and establishing a baseline for
all subsequent inspection comparisons.

Leakage testing under conditions considered to be more severe
than 2:xpected during all operating plant conditions has shown
that the laser welded sleeve does not introduce additional
primary to secondary leakage during a postulated steam line break
event. Leakage testing has also shown that the seal weld of the
lower Jjoint in the tubesheet sleeve is not required in order to
preclude leakage during normal operation or accident conditions.
Sleeve/tube leakage test specimens were subjected to both fatigue
and thermal cycling tests prior to final leak rate evaluation
testing. The 1load level applied during the fatigue testing
exceeded the maximum axial load applied to the sleeve during the
most severe pressure loading condition. Thermal cycling tests
simulated a standard plant heatup/cooldown cycle.

Westinghouse has evaluated the laser welded sleeving process in
WCAF-13483, Revision 1. A copy of the WCAP is provided in
Attachment D for NRC review and acceptance. We have reviewed the
methodology described in the WCAP and determined that it provides
a safe and esfficient alternative to plugging.
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the tubes to remain in service. The integrity of tle.
repaired steam gen:rator tubes will be equivalent to that o:
the original tube and will allow the tube to continue
performing its heat transfer functicn.

The  proposed change allows the installation of steam
generator tube sleeves in accordance with the vendor
methodologies provided by the B&W Kinetic welded sleeving
process described in NRC approved topical report BAW-2094P,
Revision 1 and the Westinghouse laser welded sleeving
process described in WCAP-13483, Revision 1, provided for
NRC review and acceptance. The sleeve installation
procedures described in BAW=-2094P, Revision 1 will be
revised to include the kinetic sleeve "tooling" and
installation process parameter changes described in NRC

approved BAW-2045PA, Revision 1, January 1992,
"Recirculating Steam Generators Kinetic Qualification for
3/4 1Inch OD Tubes." These changes were incorporated to

resolve field problems or to improve the sleeve installation
rate and will not alter the basic installed configuration of
the sleeve as described in BAW-2094P, Revision 1. We have
reviewed the methodology described in BAW 2094P, Revision 1
and determined that they are applicable to the Beaver Valley
units and provide a safe and efficient alternative to

plugging. We have reviewed the methodologies descriped in
these vendor reports and determined that they provide a safe
and efficient alternative to plugging. Eddy current

techniques are available to perform sleeve and tube
inspections for defect detection and to verify proper
installation of the sleeve. Available techniques are
capable of providing adequate defect sensitivity in the
required areas of the tube and sleeve pressure boundary.
Proprietary methods described in the vendor reports with
supporting qualification data demonstrate the inspectability
of the sleeve and underlying tube. In addition, we are
committing to qualify the adequacy of any system that is
used for periodic inservice inspection and to evaluate and,
if practical, implement testing methods as better methods
are developed and qualified for use.

The structural integrity of the repaired tube is restored to
that of an undegraded tube and the tube and sleeves will be
inspected periodically in accordance with the technical
specification surveillance requirements. Sleeving does not
affect the UFSAR steam generator tube rupture accident,
therefore, the proposed change does not involve a
significant increase in the probability or consequences of
an accident previously evaluated.

Does the change create the possibility of a new or different
kind of accident from many accident previously evaluated?

Both the structural integrity and the heat transfer
capability of the steam generators will not be significantly
affected by the installation of sleeves. In addition, the
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A 8.4,5 STEAM GENERATORS

LIMITING CONDITION FOR OPERATION

1.4.5 Each steam generator shall be OPERABLE.

AFPPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:

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

SURVEILLANCE REQUIREMENTS
R T T T R T T T R B, T L S o B A I T TS A B T RS s Fm Ta IMEs ST S

4.4,.5.1  Steam Generator fample Selection and Inspecticon - Each steam
generator shall be determined OPERABLE during shutdown by selecting
and inspecting at least the minimum number of steam generators
specified in Table 4.4~1.

4.4.,5.2 e £ + = The
steam generator tube minimum sample size, nspection result
classification, and the corresponding action reguired shall be as
specified in Table 4.4-2, The Inservice inspection of stean
generator tubes sha.l be performed at the frequencies specified in
Specification 4.4.5.3 and the inspected tubes shall be verified
acceptable per the acceptance criteria of Specification 4.4.%.4.
Steam generator tubes shall be examined in accordance with Article &
of Section V ("Eddy current Examination of Tubular Products") and
Appendix IV to Section XI ("Eddy  Current Examination of
Nonferromagnetic Steam Generator Heat Exchanger Tubing") of the
applicable year and addenda of the ASME Boiler and Pressure Vessel
Code required by 10CFR50, Section 50,5%5a(g). When applying the
exceptions of 4.4.5.2.a through 4.4.5.2.¢, previous defects or
lmperfections in the area repaired by sleeving are not considered an
area requiring reinspection. The tubes selected for each inservice
inspection shall include at least 3% of the total number of tubes in
all steam generators; the tubes selected for these inspections shall
be selected on a random basis except:

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

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

All nonplugged tubes that previously had detectable
wall penetrations greater than 20%, and

BEAVER VALLEY = UNIT 1 3/4 4-8 Amendment No.
PROPOSED
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SURVEILLANCE REQUIREMENTS (Continued)
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2. Tubes in those areas where experience has indicated
potential preblems, and

3. At least 3% of the total number of sleeved tubes in
all three steam generators. A sample size less than
2% is acceptable provided all the sleeved tubes in the
steam generator(s) examined durin? the refueling
outage are inspected., These inspections will include
both the tube and the sleeve, and

4. I tube inspection pursuant to Specification
4.4.5.4,a.8, 1f any selected tube does not permit the
passage of the eddy current probe for a tube or sleeve
inspection, this ehall be recorded and an adjacent
tube shall be selected and subjected to a tube
inspection.

¢, The tubes selected as the second and third samples (if
regquired by Table 4.4-2) during each inservice inspection
may be subjected to a partial tube inspection provided:

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

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

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

Category Inspection Results

C~1 Less than 5% of the total tubes
inspected are degraded tubes and
none of the inspected tubes are

defective.

C=2 Cne or more tubes, but not more
than 1% of the total tubes
inspected are defective, or

between 5% and 10% of the total
tubes inspected are degraded
tubes.

BEAVER VALLEY =~ UNIT 1 3/4 4-9 Amendment No.
PROPOSED
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REACTOR COOLANT SYSTEM
SURVELILLANCE REQUIREMENTS (Continued)
3 e = R Ba S SR TSNS AT SRRSO TR
C=3 More than 10% of the total tubes

inspected are degraded tubes or
more than 1% of the inspected
tubes are defective.

Note! In all inspections, previously degradad
tubes or sleeves mnust exhibit significant
(greater than 10%) further wall penetrations
to be included in the above percentage
calculations.

4.4.5.2 lnspection rFrequencies ~ The above required inservice
inspections of steam generator tubes shall be performed at the
following frequencies:

a. The first inservice inspection shall be perfrrmed after 6
Effective Full Power Months but within 24 ca/endar months
of initial eriticality. Subsequent inservire inspections
shall be performed at intervals of not less than 12 nor
more  than 24 calendar months after the previous
inspection. I1f two consecutive inspections following
service under AVT conditions, not including the preservice
inspection, result in all inspection results falling into
the C=1 category or if twoe 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 inservice inspection of a steam generator conducted
in accordance with Table 4.4~2 requires a third sample
inspection whose results fall in Category C=3, the
inspection freguency shall be reduced to at least once per
20 months, The reduction in inspection frequency shall
apply wuntil a subsequent inspection demonstrates that a
third sample inspection is not reguired.

e, Additional, unscheduled inservice {nspections 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. Primary~to-secondary tube leaks (not including leaks
oriqinating from tube~to-tube sheet welds) in excess
of the limits of Specification 3.4.6.2,

2. A seismic occurrence greater than the Operating Basis
Earthquake,

BEAVER VALLEY -~ UNIT 1 3/4 4-10 Amendment No.
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SURVEILLANCE REQUIREMENTS (Continued)
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4.

A loss~of~cooclant accident requiring actuation of the
engineered safeguards, or

A main steam line or feedwater line break.

Acceptance Criteria
As used in this Specificaticn:

1.

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

Regradation means a service~induced cracking, wastage,
wear or general corrosion occurring on either inside
or outside of a tube or sleeve.

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

means the percentage of the tube or
sleeve wall thickness affected or removed by
degra‘ation,

Pefect means an inperfection of such severity that it
exceeds the plugging or repair limit. A tube
containing a defect is defective. Any tube which does
not permit the passage of the eddv-current inspection
probe shall be deemed a defective tube.

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 because it may beccme unserviceable
prior to the next inspection. The plugging or repair
limit imperfection depths are specified in percentage
of nominal wall thickness as foilows:

a. Original tube wall 40%
b. Babcock & Wilcox kinetic welded sleeve wall 40%

- Westinghouse laser welded sleeve wall 31%

BEAVER VALLEY -~ UNIT 1 3/4 4-10a Amendment No.
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REATTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

C.

BEAVER VA

= =S

Results of steam generator tube inspections which fall into
Category C-3 shall be reported to the Commission pursuant
to Specification 6.6 prior to resumption of plant
operation. The written report shall provide a description
of investigations conducted to determine the cause of the
tube degradation and corrective measures taken to prevent
recurrence.

LLEY - UNIT 1 3, 4-10c Amendment No.
PROPOSED
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TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection No Yes

No. of Steam Generators per Unit Two | Three | Four} Two Three| Four
First Inservice Inspection All One Two Two
Second & Subsequent Inservice Inspections onel onel one? one3

Table Notation:

1

The inservice inspection may be limited to one steam generator on a rotating schedule
encompassing 3 N % of the tubes (where N is the number of steam generators in the plant)
if the results of the first or previous inspections indicate that all steam generators
are performing in a like manner. Note that under some circumstances, the operating
conditions in one or more steam generators may be found to be more severe than those in
other steam generators. Under such circumstances the sample sequence shall be modified
to inspect the most severe conditions.

The other steam generator not inspected during the first inservice inspection shall be
inspected. The third and subsequent inspections should follow the instructions described
in 1 above.

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 in 1 above.

BEAVER VALLEY -~ UNIT 1 3/4 4-10d

PROPOSED

99-¥dd



Ty S p—

TABLE 4.4-2
m_mm TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION
Sample Size | Result Action Required Result Action Required Result| Action Required
A wminimumm of | C-1 None N/A N/A N/A N/A
S Tubes per
. .G. =2 Plug or repair None N/A N/A

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

Plug or repair defective Cc-1 None
tubes and inspect
additional 4S tubes in Cc-2 Plug or repair
this S.G. defective tubes

c-3 Perform action
“or C-3 result
of first sample

result of first sample

c-3 Inspect all tubes in
this S.G., pluyg or
repair defective
tubes and inspect 2S5
tubes in each other
S5.G.

All other None N/A N/A
S.G.s are
o |

Some S.G.s| Perform action for N/A N/A
C-2 but no| C-2 result of second
additional; sample

S.G.s are
=3

Notification to NRC
pursuant to
Specification 6.6

H Perform action for C-3 N/A N/A

Additional| Inspect all tubes in
5.G. is each S.G. and plug or N/A N/A
C-3 repair defective tubes.
Notification to NRC
pursuant to Specifi-

cation 6.6.

=3N%Mxereﬂlsthemmberofsteamgeneratorqmtheumt mﬂnlsu\enmberofsteamgmeratorsnxspected
T during an inspection.

BEAVER VALLEY -~ UNIT 1 3/4 4-10e Amendment No.
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=/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4. . REACTOR COOLANT LOOPS

The plant is designed to operate with all reactor coolant loops in
operation and maintain DNBR above the desiqgn DNBR limit during all
normal operations and anticipated transients. In Modes 1 and 2,
with one reactor c¢oolant lcop not in operation, THERMAL POWER is
restricted to less than or equal to 31 percent of RATED THERMAL
POWER wuntil the Overtemperature aT trip is reset. Either action
ensures that the DNBR will be maintained above the design DNBR
limit. A loss of flow in two loops will cause a reactor trip if
operating above P-7 (11 percent of RATED THERMAL POWER) while a loss
of flow in one loop will cause a reactor trip if operating above P-3
(31 percent of RATED THERMAL POWER) .

In MODE 3, a single reactor coolant loop provides sufficient heat
removal capability for removing decay heat; however, due to t' 2
initial conditions assumed in the analysis for the control rod bank
withdrawal from a subcritical condition, two operating coolant loops
are required to meet the DNB design basis for this Condition II
event.

In MODES 4 and 5, a single reactor coolant loop or RHR subsystem
provides sufficient heat removal capability for removing decay heat;
but single failrre considerations require that at least two loops be
OPERABLE. Thus, if the reactor coolant loops are not OPERABLE, this
specification requires two RHR loops to be OPERABLE.

The operation of one Reactor Coolant Pump or one RHR pump provides
adequate flow to ensure mixing, prevent stratification and produce
gradual reactivity changes during boron concentration reductions in
the Reactor Coolant System. The reactivity change rate associated
with boron reduction will, therefore, be within the capability of
operator recognition and control.

The restrictions on starting a Reactor Coolant Pump with one or more
RCS cold legs less than or equal to 275°F are provideu to prevent
RCS pressure transients, caused by energy additions from the
secondary system, which could exceed the limits of Appendix G to 10
CFR Part 50, The RCS will be protected against overpressure
transients and will not exceed the limits of Appendix G by either
(1) restricting the water level 1in the pressurizer and thereby
providing a volume for the primary coolant to expand into or (2) by
restricting starting of the RCPs to when the secondary water
temperature of each steam generator is less than 25°F above each of
the RCS cold leg temperatures.

Power is removed from the isclated lcop stop valves (hot leg and
cold leg) to ensure that no reactivity addition to the core can

BEAVER VALLEY - UNIT 1 B 3/4 4-1 Amendment No.
PROPOSED
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BASES

3/4.4.1 REACTOR COOLANT LOUOPS, (continued)

occ i while the loop is isolated due to inadvertent opening of the
isclated loop stop valves. Isolated loop startup is limited to
Modes % and 6 in accordance with the NRC SER on N-1 loop operation.
Verification of the isolated loop boron concentration priecr to
opening the isolated loop stop valves provides a reassurance of the
adequacy of the shutdcwn margin in the remainder of the system.
Restoration of power to the hot leg stop valve allows opening this
valve to complete the recirculation flowpath in conjunction with the
relief line bypassing the cold leg stop valve and ensures adequate
mixing in che 1lsolated loop. This enables the temperature and boron
concentration of the isolated loop to be brought to equilibrium with
the remainder of the system. Limiting the temperature differential
between the isolated loop and tne remainder of the system prior to
opening the cold leg stop valve prevents any significant reactivity
effects due to cool water addition to the core.

Startup of an idle loop will inject cool water from the loop into
the core. The reactivity transient resulting from this cool water
injection is minimized by delaying isolated loop startup until its
temperature is within 20°F of the operating loops. Making the
reactor subcritical prior to loop startup prevents any power spike
which cuuld result from this cool water induced reactivity
transient.

3/4.4.2 and 3/4.4.3 SAFETY VALVES

The pressurizer code safety valves operate to prevent the RCS from
being pressurized above its Safety Limit of 2735 psig. Each safety
valve 1is designed ¢to relieve 345,000 1bs. per hour of saturated
steam at the valve set point. The relief capacity of a single
safety valve is adequate to relieve any overpressure condition which
could occur during shutdown. In the event that no safety valves are
OPERABLE, an operating RHR loop, connected to the RCS, provides
overpressure relief capability and will prevent RCS
overpressurization.

During operation, all pressurizer code safety valves must be
OPERABLE tc prevent the RCS from being pressurized above its safety
limit of 2735 psig. The combined relief capacity of all of these
valves 1is greater than the maximum surge rate resulting from a
complete loss of load assuming no reactor trip until the first
Reactor Protective System trip set point is reached (i.e., no credit
is taken for a direct reactor trip on the loss of load) and alsn
assuming no operation of the power operated relief valves or steam
dump valves.

BEAVER VALLEY - UNIT 1 B 3/4 4~-1a Amendment No,
PROPOSED
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REACTOR COOLANT SYSTEM

BASES

3/4.4.2 and 3/4.4.3 SAFETY VALVES (Continued)

Demonstration of the safety valves' 1lift settings will occur
only during shutdown and will be performed in accordance with the
provisions of Section XI of the ASME Boiler and Pressure Code.

The regquirement that (150)kw of pressurizer heaters and their
assocliated controls be capable of being supplied e'sctrical power
from an emergency bus provides assurance that these heaters can be
energized during a loss of offsite power condition to maintain
natural circulation at HOT STANDBY.

3/4.4.5 STEAM GENERATORS

One OPERABLE steam generator in a non-isolated reactor coolant
loop provides sufficient heat removal capability to remove decay
heat after a reactor shutdown. The requ.rement for two OPERABLE
steam generators, combined with other regquirements of the Limiting
Conditions for Operation ensures adequate decay heat removal
capabilities for RCS temperatures oreater than 350°F if one steam
generator becomes inoperable due to single failure considerations.
Below 350°F, decay heat is removed by the RHR system,

The Surveillance Requirements for inspection of the steam generator
tubes ensure that the structural integrity of this portion of the
RCS will be maintained. 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 1in 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 parameter limits
found to result in negligible corrosion of the steam generator
tubes. If the secondary coolant chemistry is not maintained within
these parameter limits, localized corrosion may likely result in
stress corrosion cracking. The extent »f cracking during plant

BEAVER VALLEY - UNIT 1 B 3/4 4-2 Amendment No.
PROPOSED
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BASES

3/4.4.5 STEAM GENERATORS (Continued)

operation would be limited by the limitation ot steam generator tube
leakage between the primary coolant system and the secondary coolant
system (primary-to-secondary leakage = 500 gallons per day per steanm
generator). Cracks having a primary-to-secondary leakage less than
this 1limit 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 500 gallons per day per steam
generator can readily be detected by radiation monitors of steam
generator blowdown. Leakage 1in 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 the all volatile treatment

(AVT) of secondary coolant. However, even if a defect of similar
type should develop in service, it will be found during scheduled
inservice steam generator tube examinations. Plugging or repair
will be required of all tubes with imperfections exceeding the
plugging or repair limit,. Degraded steam generator tubes may be
repaired by the installation of sleeves which span the degraded tube
section. A steam generator tube with a sleeve installed meets the

structural requirements of tubes which are not degraded, therefore,
the sleeve 1is considered a part of the tube. The surveillance
requirements identify those sleeving methodologies approved for
use. If an installed sleeve is found to have through wall
penetration greater than or equal to the plugging limit, the tube
must be plugged. The plugging limit for the sleeve is derived from
R.G. 1.121 analysis which utilizes a 20% allowance for eddy current
uncertainty in determining the depth of tube wall penetration and
additional degradation growth. Steam generator tube inspections of
operating plants have demonstrated the capability to reliably detect
degradation that has penetrated 20% of the original tube wall
thickness.

Whenever the results of any steam generator tubing inservice
inspection fall into Category C-3, these results will be reported to
the Commission pursuant to Specification 6.6 prior to resumption
of plant operation. Such cases will be considered by the Commission
on a case-b,-case basis and may result in a reguirement for
analysis, laboratory examinations, tests, additional eddy-current

inspection, and revision of the Technical Specifications, if
necessary.
BEAVER VALLEY - UNIT 1 B 3/4 4=2& Amendment No.
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REACTOR COOLANT SYSTEM

3/4.4.5 STEAM GENERATORS

LIMITING CONDITION FOR OPERATION

31.4.5 Lach steam generator shall be OPERABLE,.

APELICABILITY: MODES 1, 2, 3 and 4.
ACTION:

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

SURVEILLANCE REQUIREMENTS

4.4.5.1  Steam Generator Sample Selection and Inspection - Each steam
generator shall be determined OPERABLE during shutdown by selecting
and inspecting at least the minimum number of steam generators
specified in Table 4.4-1.

4.4.5.2 Bam Sd- ibe Sample ple 3 S .
steam generator tube minimum sample size, inspection result
classification, and the corresponding action required shall be as
specified in Table 4.4-2. The inservice inspection of steanm
generator tubes shall be performed at the frequencies specified in
Specification 4.4.5.3 and the inspected tubes shall be verified
acceptable per the acceptance criteria of Specification 4.4.5.4.
Steam generator tubes shall be examined in accordance with Article &
of Section V ("Eddy Current Excmination of Tubular Products") and
Appendix IV to Section XI ("Eddy Current Examination of
Nonferromagnetic Steam Generator Heat Exchanger Tubing") of the
applicable year and addenda of the ASME Boiler and Pressure Vessel
Code required by 10CFR50, Section 50.55a(g). When applying the
exceptions of 4.4.5.2.a through 4.4.5.2.c, previous defects or
imperfections in the area repaired by sleeving are not considered an
area requiring reinspection. The tubes selected for each inservice
inspection shall include at least 3% of the total number of tubes in
all steam generators; the tubes selected for these inspections shall
be selected on a random basis except:

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

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

BEAVER VALLEY =~ UNIT 2 3/4 4-11 Amendment No.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

S——

The

The

All nonplugged tubes that previocusly had detectable
wall penetrations greater than 20%, and

Tubes 1in those areas where experience has indicatad
potential problems, and

At least 3% of the total number of sleeved tubes in
all three steam generators. A sample size less than
3% is acceptable provided all the sleeved tubes in the
steam generator(s) examined during the refueling
outage are inspected. These inspections will include
beth the tube and the sleeve, and

A tube inspection pursuant to Specification
4.4.5.4.a.8. If any selected tube does not permit the
passage of the eddy current probe for a tube or sleeve
inspection, this shall be recorded and an adjacent
tube shall be selected and subjected to a tube
inspection.

tubes selected as the second and third samples (if

required by Table 4.4-2) during each inservice inspection
may be subjected to a partial tube inspection providec:

1.

results

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

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

of each sample inspection shall be classified into cne

of the following three categories:

Category Inspection Results

C-1 Less than 5% of the total tubes
inspected are degraded tubes and
none of the inspected tubes are

defective.

C=2 One or more tubes, but not more
than 1% of the total tubes
inspected are defective, or
between 5% and 10% of the total
tubes inspected are degraded
tubes.

BEAVER VALLEY - UNIT 2 3/4 4-12 Amendment No.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.3

C=3 More than 10% of the total tubes
inspected are degraded tubes or
more than 1% of the inspected
tubes 2re defective.

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

Inspection Frequencies - The above required inservice

inspections of steam generator tubes shall be performed at the
following frequencies:

a.

The first inservice inspection shall be performed after 6
Effective Full Power Months but within 24 calendar months
of initial criticality. Subsequent inservice inspectiocns
shall be performed at intervals of not less than 12 nor
more than 24 calendar months after the previous
inspection, If two consecutive inspections following
service under All Volatile Treatment (AVT) conditions, no%
including the preservice inspection, result in all
inspection results falling into the C~1 category or if two
consecutive inspections demonstrate that previously
observed degradation has not continued and no additional
degradation has occurred, the inspection interval may be
extended to a maximum of once per 40 months.

If the inservice inspection of a steam generator conducted
in accordance with Table 4.4-2 requires a third sample
inspection whose results fall in Category C-3, the
inspection frequency shall be reduced to at least once per
20 months. The reduction in inspection frequency shall
apply until a subsequent inspection demonstrates that a
third sample inspection is not required.

Additiocnal, 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:

1i Primary~-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,

2. A seismic occurrence greater than the Operating Basis
Earthquake,

BEAVER VALLEY - UNIT 2 3/4 4-13 Amendment No.
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SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.4

BEAVER VALLEY = UNIT 2

3,

4.

A loss-of-coolant accident requiring actuation of the
engineered safeguards, or

A main steam line or feedwater line break.

Acceptance Criteria

As used in this Specification:

1‘

means an exception to the dimensions,
finish or contour of a tube or sleeve from that
required by fabrication drawings or specifications.
Eddy~current testing indications below 20% of the
nominal tube wall thickness, 1If detectable, may be
considered as imperfections.

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

Degraded _Tube means a tube or sleeve containing

imperfections greater than or equal to 20% of the
nominal wall thickness caused by degradation.

means the percentage of the tube or
sleeve wall thickness affected or remcved by
degradation,

Defect means an imperfection of such severity that it
exceeds the plugging or repair limit. A tube
containing a defect is defective. Any tube which does
not permit the passage of the eddy-current inspection
probe shall be deemed a defective tube.

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 because it may become unserviceable
prior to the next inspection. The plugging or repair
limit imperfection depths are specified in percentage
of nominal wall thickness as follows:

a. Original tube wall 40%
b. Babcock & Wilcox kinetic welded sleeve wall 40%

-P Westinghouse laser welded sleeve wall 1%

3/4 4-14 Amendment No.
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REACTOR COOLANT SYSTEM
' SURVEILLANCE REQUIREMENTS (Continued)
: o=
[« Results of steam generator tube inspections which fall inte

Category ¢C-3 shall be reported to the Commission pursuant

to Specification 6.6 prior to resumption of plant

operation. The written report shall provide a descriptien
. of investigations conducted to determine the cause of the
- tube degradation and corrective measures taken to prevent
- recurrence.

| BEAVER VALLEY - UNIT 2 1/4 4~14b Amendment No. |
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4.4~
(GENERATCR TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION
Sample Size | Result Action Required Result Action Required Result| Action Required
A minimm of| C-1 None N/A N/A N/A N/A
S Tubes per
S.G. -2 Plug or repair -1 None N/A N/A
defective tubes and
inspect additional Cc-2 Plug or repair defective Cc-1 None
2S tubes in this S.G. tubes and i — 4
additional 4S tubes in Cc-2 Pluo or repair
this S.G. defective tubes
c-3 Perform action
for C-3 result
of first sample
Cc-3 Perform action for C-3 N/A N/A
g result of first sample
C-3 Inspect all tubes in All other None: N/A N/A
this S.G., plug or S.G.s are
repair defective c-1
tubes and inspect 2S -
tubes in each other
S.G. Some S.G.s| Perform action for N/A N/A
C-2 but no| C-2 result of second
Notification to NRC additional| sample
pursuant to 50.72 S.G.s are
{b) (2) of 10 CFR Cc-3
Part 50 ':
Additional|{ Inspect all tubes in
S.G. is each S.G. and plug or N/A N/A
c-3 repair defective tubes.
Notification to NRC
pursuant to 50.72 (b)
(2) of 10 CFR Part 50
s =2 Where n is the number of steam generators inspected during an inspection.
" during an inspection.
BEAVER VALLEY - UNIT 2 3/4 4-16 Anendment No.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS (Continued)

decay heat removal capabilities for RCS temperatures greater than
350°F 1f one steam generator becomes incperable due to single
failure considerations. Below 350°F, decay heat is removed b; the
RHR system.

The Surveillance Requirements for inspection of the steanm
generator tubes ensure that the structural integrity of this portion
of the RCS will be maintained. 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 1lead 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 1s expected to be operated in a manner such that the
secondary coolant will be maintained within those parameter limits
found to result in negligible corrosion of the steam generator
tubes. If the secondary coolant chemistry is not maintained witain
these parameter 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 primary coclant system and the secondary coolant
system (primary-to-secondary leakage = 500 gallons per day per stean
generator) . Cracks having a primary-to-secondary leakage less than
this limit during operation will have an adequate margin of safety
to withstand the locads imposed during normal operation and by
posiulated accidents. Operating plants have demonstrated that
primary-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 Iinspection, during which the
leaking tubes will be located and plugged.

Wastage-type defects are unlikely with the all wvolatile
treatment (AVT) of secondary coolant. However, even if a defect of
similar type should develop in service, it will be found during
scheduled 1inservice steam generator tube examinations. Plugging or
repair will be required of all tubes with imperfections exceeding
the plugging or repair limit. Degraded steam generator tubes may be

BEAVER VALLEY - UNIT 2 B 31/4 4-3 Amendment No.
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REACTOR _COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS (Continued)

repaired by the installation of sleeves whish span the degraded tube
section. A steam generator tube with a sleeve installed meets the

structural requirements of tubes which are not degraded, therefore,
the sleeve 1s considered a part of the tube. The surveillance
requirements identify those sleeving methodologies approved for
use, If an installed sleeve 1s found to have through wall
penetration greater than or equal to the plugging limit, the tube
must be plugged. The plugging limit for the sleeve is derived from
R.G. 1.121 analysis which utilizes a 20% allowance for eddy current
uncertainty in determining the depth of tube wall penetration and
additional degradation growth. Steam generator tube inspections of
operating plants have demonstrated the capability to r:liably detect
degradation that has penetrated 20% of the original tube wall
thickness.

Whenever the results of any steam generator :ubing inservice
inspection fall into Category C-3, these results will be reported to
the Commission pursuant to Specification 6.6 prior to resumption
of plant operation. Such cases will be considered by the Commission
on a case-by-case basis and may result in a requirement for
analysis, laboratory examinations, tests, additional eddy=-current

inspection, and revision of the Technical Specifications, if
necessary.
BEAVER VALLEY = UNIT 2 B 3/4 4-3a Amendment No.

PROPOSED




ATTACHMENT D

ver Valley Power Station, Unit Nos. 1 and 2
lechnical Specification Change Nos. 205 and 71
WESTINGHOUSE SLEEVING REPORT

WCAP~-13483, Revision 1

Valley
tinghous

s 1 and

ries 51
Sleeving Report

o p A -

o C
(,1 -
D rt




1ange N¢

FOR WITHI

Westinghouse Letter,
Application For Withholding
roprietary Information From
ublic Disclosure

PP
g

Accompanying Affidavit

7




