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| 3 /4.4.5 STEAM GENERATORS |

! t
_. .~j' LIMITING CONDITION FOR OPERATION

i
i

| 3.4.5 Each steam generator shall be OPERABLE.
!.

f APPLICABILITY: M00ES 1, 2, 3 and 4.
~

i

{ EllM:
:

j With one or more steam generators inoperable, restore the inoperable staan
j generator (s) to OPERABLE status prior to increasing T , above 200*F.

I EyIILLANCE REQUIREMENTS
i

!
! 4.4.5.0 Each steam generator shall be demonstrated OPERABLE by performance of
1 the following augmented inservice inspection program and the requirements ofj Specification 4.0.5.
a

4.4.5.3 Steam Generator Samole Selection and Insoection - Each steam generator[
shall be determined OPERA 8LE during shutdown by selecting and inspecting at{ 1 east the minimum number of steam generators specified in Table 4.4-1.1

4.4.5.2
Steam Generator Tube * 5 - le selection and Intoection - 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
inservice inspection of steam generator tubes shall be performed at the fre-,

-

quencies specified in Specification 4.4.5.3 and the inspected tubes shall bej
verified acceptable per the acceptance criteria of Specification 4.4.5.4.i

Whenapplying the expectations of 4.4.5.2.a through 4.4.5.2.c, previous defects orI

imperfections in the area repaired by the sleeve are not considered an arearequiring reinspection. The tubes selected for each inservice inspection shall
,

1

include at least 35 of the total number of tubes in all steam generators; thei
tubes selected for these inspections shall be selected on a random basisj except:

!
'

Where experience in similar plants with similar water chemistry
i a.
1

indicates critical areas to be inspected, then at least 50% of the
{ tubes inspected shall be from these critical. areas;
i
i b. The first sample of tubes selected for each inservice inspectionj

(subsequent to the preservice inspection) of each steam generator
{ shall include: '

l
i
, .

i

*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.

.

.
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REACTOR COOLANT SYSTEMj .| ,

:

$j
-

. SURVEILLANCE REQUIREMENTS (Continued) .

; .

J.
1
; ]) All tubes that previously had detectable tube wall penetrations

greater than 20% that have not been plugged or sleeved in the4

3 affected area, and all tubes that previously had detectable sleeve
} wall penetrations that have not been plugged, :

;

1 2) Tubes in those areas where experience has indicated potential i
j . problems,
4

i 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
i the inspection program, whichever is less. These inspections will
i include both the tube and the sleeve, and
4 ..

<
! 4) A tube inspection (pursuant to Specification 4.4.5.4a.8) shall be i

; performed on each selected tube. If any selected tube does noti permit the passage of the eddy current probe for a tube inspection,I L sert this shall be recorded and an adjacent tube shall be selected and
g subjected to a tube inspection.

I The' tubes selected as the second and third samples (if required by Tablec.
i 4.4-2) during each inservice inspection may be subjected to a partial tube
j inspection provided:

,

.

; ]) The tubes selected for these samples include the tubes from those'

areas of the tube sheet array where tubes with imperfections-were ,

j previously found, and
1
i 2) The inspections include those portions of the tubes where :

| Tegt imperfections were previously found.
! 3 MThe results of each sample inspection shall be classified into one of the

following three categories::
'
,

Cateaory Insnection Results
:

; C-2 Less than 5% of the total tubes inspected are'

degraded tubes and none of the inspected tubes
' are defective.
i
'

; C-2 One or more tubes, but riot more than 1% of the
i

|
total tubes inspected are defective, or between
5% and 10% of the total tubes inspected arej degraded tubes. ~

i
; C-3 More than 10% of the total tubes inspected arei- degraded tubes. or more than 1% of the inspectedj- tubes are defective.-

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

;

i
'

; BYRON - UNITS 1 & 2 3/4 4-14 AMENDMENT NO.-5B~
:
1

4

y- . , . . . . - - - - . . . . - . , , , . , _ 4, , . ....m-. , ,. , , ,



- - - . _- - _ - -. . .- ...-

9

.

INSERT A
(4.4.5.2.b)

5. For Unit'1, tubes left in service as a result of application of the tube support
plate plugging criteria shall be inspected by bobbin coil probe during all

'. future outages.

|

|

I
|

!

I
|

|

!

|

|

|

|
|

|

! 4

i
'

i

i

!

|

|
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INSERT B
(4.4.5.2.d)

d. For Unit 1, implementation of the tube support plate interim plugging criteria
limit requires a 100% bobbin coil probe inspection for-all hot leg tube
support plate intersections and all cold leg intersections down to the lowest
cold leg tube support plate with outer diameter stress corrosion cracking
(ODSCC) indications. The determination of tube support plate intersections
having ODSCC indications shall be based on the performance of at least a
20% random sampling of tubes inspected over their full length.
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REACTOR COOLANT SYSTEM
!

SURVEILLANCE REQUIREMENTS (Continued)
I

.-

| 4.4.5.3 Inspection Frequencies .The above required inservice inspections of
steam generator tubes shall be performed at the following frequencies:

The first inservice inspection shall be perfomed after 6 Effectivea.

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 previousinspection. If two consecutive inspections, not including the pre-
service inspection, 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 a6d no additional

-

. degradation has occurred, the inspection interval may be extended
to a maximum of once per 40 months;

b. If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase'in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Specification 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 onc.

each steam generator in accordance with the first sample inspection -

specified in Table 4.4-2 during the shutdown subsequent to any ofthe following conditions:

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

I2) A seismic occurrence greater than the Operating Basis Earthquake,or ||
i

j

3) A Condition IV loss of-coolant accident requiring actuation of
!

the Engineered Safety Features, or i

!

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

BYRON - UNITS 1 & 2 3/4 4-15
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| REACTOR COOLANT SYSTEM ,

V. -

I SURVEILLANCE REDUIREMDf75 (Continued)
1

~

i

3 4.4.5.4 Accentance Criteria
i
j a. As used in this specification:
!

) 1) 1moerfection means an exception to the dimensions, finish or
i contour of a tube or sleeve from that required by fabrication T
: drawings or specifications. Eddy-current testing indications
: below 20% of the nominal tube or sleeve wall thickness, if ' 4

detectable, may be considered as imperfections;

' 2) Deeradation means a service-induced cracking, wastage.. wear or,

general corrosion occurring on either inside or outside of a.

j tube or sleeve; I
i

~

3) Deoraded. Tube means a tube or sleeve containing unrepaired J! 1mperfections greater than or equal to 20% of the nominal tube
! or sleeve wall thickness caused by degradation; a

4) % Deoradation means the percentage of the tube or sleeve wall hthickness affected or removed by degradation;,

}
i- 5) Defssi means an imperfection of such severity that it exceeds
i the plugging or repair limit. A tube or sleeve containing an yj unrepaired defect is defective; - a
i
I 6) pluccino or Renair Limit means the imperfection depth at or (!
i

beyond which the tube shall be removed from service by plugging )or repaired by sleeving in.the affected area. The plugging or (i repair limit im

j heA- ) wall thickness; perfection depth is equal to 40% of the nominal a

I C j 7) Unserviceable describes the condition ~of a tube if it leaks ori g contains a defect large enough to affect its structural integ-
rity in the c?ent of an Operating Basis Earthquake, a loss-of-;

coolant accident, or a steam line or feedwater line break as
j specified in 4.4.5.3c., above;
d

! 8) Tube Insnection means an inspection of the steam generator tube
i from the point of entry (hot leg side) completely around the
! U-bend to the top support of the cold leg. For a tube that hasi been repaired by sleeving, the tube inspection shall include the <

| sleeved portion of the tube, and d
>

,i
d *

|
!
j
i e

!

| .

!

|
1

| BYRON - UNITS I & 2 3/4 4-16 AMENDMENT NO. W---
i
I
;
'

.



. .-. - - - ..

.

'
.

INSERT C
(4.4.5.4.a.6)

For Unit 1, this definition does not apply to tube support plate intersections
for which the voltage-based plugging criteria are being applied. Refer to
4.4.5.4.a.11 for the repair limit applicable to these intersections;

|

(NOTE: INSERT D from previous submittal intentionally deleted.)

|

|
|

'

|

|
1
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,( REACTOR c0OLANT SYSTEM

i

,
_. SURVEILLANCE REQUIREMENTS (Continued)

-
-

| 9) Preservice Insnection means an inspection of the full length of
each tube in each steam generator performed by addy current.

'

techniques prior to service to establish a baseline condition
of t'he tubing. This inspection shall be performed prior to.

'

i initial POWER OPERATION using the equipment and techniques

|
expected to be used during subsequent inservice inspections'.

1 10) Tube Repair refers to a process that reestablishes tube i4 -

serviceability. Acceptable tube repairs will be performed by'' <j the following processes:
;~

<
{ a) Laser welded sleeving as described by Westinghouse report
'. WCAP-13698, Rev. 1, or 5

! b) Kinetic welded sleeving as described by Babcock & Wilcox (
| Topical Report BAW-204 SPA, Rev.1.
1 ('

Tube repair includes the. removal of plugs that were previously. '

installed as a corrective or preventative measure. A tube (i

[ M d. inspection per 4.4.5.4.a.8 is required prior to returning
previously plugged tubes to service. 4! C - >L- b. The steam generator shall be determined DPERABLE'afte'r completing

*

the corresponding actions (plug or repair in the affected area all e
j tubes exceeding the plugging or repair limit) required by $j Table 4.4-2.
:

) 4.4.5.5 Reports

;

Within 15 days following the completion of each inservice inspection; a.
i of steam generator tubes, the number of tubes plugged or repaired in I

each steam generator shall be reported to the Commission in a Special
; Report pursuant to Specification 6.9.2;
i
! b. The complete results of the steam generator tube inservice inspection'

shall be submitted to the Connission in a Special Report pursuant to
Specification 6.9.2 within 12 months following the completion of the

, inspection. This Special Report shall include:
<

,

j 1) Number and extent of tubes inspected, *

i
a 2) location and percent of wall-thickness penetration for each
L indication of an imperfection, and ' -
8 .

i

i 3) Identification of tubes plugged or repaired. 1i
I c. Results of stram generator tube inspections which fall into Category

C-3 shall be reported in a Special Report to the Commission pursuant3

i to Specification 6.9.2 within 30 days and prior to resumption ofj plant operation. This report shall provide a descr'iption of investi-
} gations conducted to determine cause of the tube degradation and
j WT corrective measures taken to prevent' recurrence.

F >
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INSERT E
(4.4.5.4.a.11 )

11) The Tube Suonort Plate Interim Pluacino Criteria Limit is used for the
disposition of a steam generator tube for continued service that is

_ ,

experiencing outer diameter stress corrosion cracking confined within the
thickness of the tube support plates. At tube support plate intersections,
the repair limit is based on maintaining steam generator tube serviceability as
described below:

a) Degradation attributed to outside diameter stress corrosion cracking
within the bounds of the tube support plate with bobbin voltage less
than or equal to 1.0 volt will be allowed to remain in service.

b) Degradation attributed to outside diameter stress corrosion cracking !

within the bounds of the tube support plate with bobbin voltage
greater than 1.0 volt will be repaired or plugged except as noted in - !

I4.4.5.4.a.11)c) below.

c) Indications of potential degradation attributed to outside diameter ;

stress corrosion cracking within the bounds of the tube support plate
with a bobbin voltage greater than 1.0 voit but less than or equal to
2.7 volts may remain in service if a rotating pancake coil inspection
does not detect degradation. Indications of outside diameter stress ;

|corrosion cracking degradation with bobbin voltage greater than 2.7
volts will be plugged or repaired.

d) Certain intersections as identified in WCAP-14046, Section 4.7, will
be excluded from application of the voltage-based repair criteria as it
is determined that these intersections may collapse or deform
following a postulated LOCA+SSE event.

-

-- -
_ _ _ _ . . _ _-
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INSERT E (cont.)
(4.4.5.4.a.11 )

e) If, as a result of leakage due to a mechanism other than ODSCC at
i the tube support plate intersection, or some other cause, an

unscheduled mid-cycle inspection is performed, the following repair
criteria apply instead of 4.4.5.4.11)c). If bobbin voltage is within
expected limits, the indication can remain in service. The expected

! bobbin voltage limits are determined from the following equation:
!

A c ( V,z - Va) + V, 1

V< i

1 + (0.2) ( A C)
'

CL |

|

| where:
' V measured voltage=

V,oc voltage at BOC=

At time period of operation to unscheduled outage=

CL cycle length (full operating cycle length where operating=

j cycle is the time between two scheduled steam generator
| inspections)

Va 4.5 volts=

|

l

!

|
i

|

i
!

,

i

|

- . . _ . , _ . - . - - . . , . - . . .
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| INSERT F
(4.4.5.5.d)

d. For Unit 1, implementation of the voltage-based repair criteria to tube
support plate intersections, reports to the Staff shall be made as follows: ;

1) Notify the Staff prior to returning the steam generators to service
should any of the following conditions arise: )

a) If estimated leakage based on the actual measured end-of-cycle
voltage distribution would have exceeded the leak limit (for
postulated main steam line break utilizing licensing basis !

| assumptions) during the previous operation cycle. l

!

b) If circumferential crack-like indications are detected at the tube I

support plate intersections.

c) If indications are identified that extend beyond the confines of
1

the tube support plate. {
.

d) If the calculated conditional burst probability exceeds 1 x 10 2,
notify the NRC a".d provide an assessment of the safety !
significance of the occurrence. |

|
'2) The final results of the inspection and the tube integrity evaluation

shall be reported to the Staff pursuant to Specification 6.9.2 within i

90 days following restart. I

I
4

I
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TABLE 4.4-1 I
. i

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 & Subs.equent Inservice Inspections One i

l

.

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. 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.

.

1
i

.

.

I

BYRON - UNITS 1 & 2 3/4 4-18
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'

.

'
.

TABLli4 M3* ;
" s
:.

E STEAM.0ENERATOR TUOf1NSPECTION
.

.

g 1ST SAMPLE INSPECTION
2ND SAMPLE INSPECTION : 3RD SAMPLE INSPECTION3 Semple Sire Result Action Required Result Action Reguleed Result Action Required"

A mininum of C1 None N.A. N.A. N.A. .N.A.
*

S Tubes per'* ~

S. o. C-2 Plug or repolt C-1 None N.A. M.A.defective tubes and
insmt addidonal C-2 Plug or repair C-1 None |2S tubes in tNs Afech the.

S. O. t 2 % or @ |ed Btional 45 defective tubes
tubes in tNs S. G.

C-3 Perform action for
C-3 result of flest
semple

w C-3 Perform action for N.A. N.A.1
C 3 residt of first
sempde ,

|C-3 Inspect all tubes in All other None N.A. N.A.this S. G., plug or S. G.s are
repolt defective C-1

,
!

tubes and inspect :'

25 tubes in each SomeS.G.s Perform action for N.A. N.A.
-

other S. G. C 2 but no C 2 result of
edittlonel second semple

-

Notification to NRC S. G. are C-3
P"''"*"' '"

Additional Insumet eN tubes N.A N.A.550.72 lbH2) of 10
S. G.Is C-3 in each S. G. andCFR Part 50

k g , ,p _
|m: defective tubes.

k Nodficotton to
.

'

5 NRC pursuant to
550.721bH2) of
10 CFR Part 50

E NS~3 I hre N is the nismher nf steam generators in the tenit, anef n is the number nf steam
6 generators inspectert deiring an inspection

' |

|

_ _ _ . _ _ _ _ _ _ _ ___
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!| REACTOR pp0LANT SYSTEM -

BASES
_

;. -

!

! 3 /4. 4. 5 STEAM GENERATORS
:

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-

: tained. The program for inservice inspection of steam generator tubes is
i based on a modification of Regulatory Guide 1.83 Revision 1. Inservice
i inspection of steam generator tubing is essential in order to maintain surveil-
! lance of the conditions of the tubes in the event that there is evidence of
1 mechahical. damage or progressive degradation due to design, manufacturing
i errors, or inservice conditions that lead to corrosion. Inservice inspection
j 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.,

;
. ..

'

i The plant is expected to be operated in a manner such that the secondaryj coolant will be maintained within those chemistry limits found to result in
i - negligible corrosion of the steam generator tubes. If the secondary coolant
i chemistry .is not maintained within these limits, localized corrosion may
! likely result in stress corrosion crackina. The extent of cracking during
i plant operation would be limited by the limitation of steam generator tube
j leakage between the Reactor Coolant System and the Secondary Coolant System

(reactor-to-secondary leakage - 500 gallons per day per steam generatorj
Cracks having a reactor-to-secondary leakage less than this limit during).t

i operation will have an adequate margin of safety to withstand the loads imposed
j during normal operation and by postulated accidents. Operating plants have

demonstrated that reactor-to-secondary leakage of 500 gallons
steam generator can readily be detected by radiation monitors.per day per

,

8

cf steamj 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 or repaired by sleeving. The technical bases for sleeving!

are described in Westinghouse report WCAP-13698 Rev. I and Babcock & Wilcoxa

! Topical Report BAW-2045PA Rev.1.
!

; Wastage-type defects are unlikely with proper chemistry treatment of the
.

.

; secondary coolant. However even if a defect should develop in service, it
i will be found during scheduled inservice steam generator tube examinations.'

Plugging or sleeving will be required for all tubes with imperfections
exceeding the plugging or repair limit of 40% of the tube nominal wall
thickness. 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 i

is required to ensure RCS integrity. Sleeve inspection techniques are
described in Westinghouse Report WCAP-13698 Rev. I 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. 4

'

Commonwealth Edison will validate the adequacy of any system that is used for
periodic inservice inspection of the sleeves and, as deemed appropriate, willy, upgrade, testing methods as better methods are developed and validated for
comercial use.

hhenever the results of any steam oenerator tubing inservice inspection
@ ' suant to Specification 6.9.23rior to resumption of plant operation. fall into Category C-3, these results will be reported to the Commission pur-2 Such

cases will be considered by tie Commission on a case-by-case basis and may
result in a requirement for analysis, laboratory examinations tests,
additionaleddy-currentinspection,andrevisionoftheTechnical
Specifications, if necessary.

BYRON - UNITS 1 & 2 B 3/4 4-3 AMENDMENT NO. 38-
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INSERT G

For Unit 1, tubes experiencing outer diameter stress corrosion cracking
within the thickness of the tube support plates will be dispositioned in accordence
with Specification 4.4.5.4.a.11. The operating period may be adjusted to less
than the full operating cycle to meet the 12.8 gpm projected leakage limit. The
maximum site allowable primary-to-secondary leakage limit,12.8 gpm, includes the
accident leakage from a faulted steam generator and the operational leakage of the
three remaining intact steam generators equal to the Specification 3.4.6.2.c
leakage limit.

|

|
;
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; ATTACHMENT E
| (" REDLINE" FORMAT- INSERTS ONLY)

i
I

PROPOSED CHANGES TO APPENDIX A 1

TECHNICAL SPECIFICATIONS OF I

FACILITY OPERATING LICENSES
NPF-37 AND NPF-66

I

i

1

)
i
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1

!

!
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INSERT A
(4.4.5.2.b)

!
i

5. For Unit 1, tubes in /;h?:h the tub cuppert p! : !PC plugging !!mit h::: been
- - - < . - - - - g -. - . . . . .9.mv v y.ra - v - - .- -u ; v ;,v--

apph,ed le%fta,n servecelas a resuIt;; of.p.s.w.:--e. lication;of th...v.s. ..: b. ..:.;
,w-<

_ . .ce;;tu e; support plate- - - . - , - - ,
,g,. ,,.),.v.<.s.<s.,e,.o.#,,3e.-.w:rs..-rc.;.yc...-.m.s,

a.+. - -

. . . tspp i
.

$Uhdirig pripria)Mkil psjinsjisstedj bM6bb@|itioilyrobs. dbiindisil[fdtuke
outages. |

|
1
i

|

|
,

!

!
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|

1

1

1

I

|

|
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|
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INSERT B
(4.4.5.2.d)

'd For Unit 1, implementation of the tube support plate interim plugging criteria.

limit requires a 100% bobbin coil probe inspection for all hot leg tube
support plate intersections and all cold leg intersections down to the lowest
cold leg tube support plate with outer diameter stress corrosion cracking .-
(ODSCC) indications. Th; ;determ,inat. .. , f tub. . . .;.-... , late . .. .. .. . , intersections

..

. . ~ . . . . . . , . . ion;o ; , e; support;p . . . . .e
h. ssin. g ODSC. Clad..isi.. tid. n.,.is.h.,i.ll I..E. b. As.,.id..,.hrithsiper.f6. im. enh.e76. .f[st._L.l.o. s.s_i.~ a'
20. _%. r.andom_,sa. _m..pli.ng7of.itubesfi.nspe._ct.e.d ?over. the_i.r..;. full.,len..gt..h!_! An.

.
. . - .- - . s . .- . . . ... .

. . -
,

_ - . ;_ ; - -
,

| .l. .% .h A A O .l. .OO .4 M .h 4 ,k .h #A AA&

p is w, yr www sw s v sg w a r v se si a vi uws sw
8% 8 A A NE AW 88 O .8

rs spyww uva e sa wir ry e.a a v su sui ry yui swunw wwri

e k a . ., /.% DED A Dif RTV. as+m.kne . . .I + 6 41 . n lite n kakkIn mall a f,.m a l .sa,n tie s . A n e
w>yisuswi s v . . . i wws i s ws swwww .vaur e rw ww winw w ww-s u s wwu w.3 ynswwww

-..I +- 8') "7 . . 16. f* - , e . . L - . 4L.+ . . .!I1,.,- + , *L- 1 A . . 14 L.... t... 6L - m,

yi wu swa su ssas e e.v v was wws ewww u s ss i s we v sg w u , sv s. . a wvssw. a we suwww u ru s ww iss

L. A t : 6 61. . _ f . . t . . .J -, . . ;, m A , . D D/"* 1,. . . - - * : . :. . - ,. . . t , m A . *t% .
s v sg ss u e w w seavww awyuuww eav in w rr swyww sevi e sw

.

e.s ss e a mis s a w u w u v v s y ys w y y w ss we

e s swwww.h h .4 M wus ssu w
.AM. . hA n,A hA R ni&O ..hhh hn AAh& M M h A M, Mh nM M AM MM

swwwssu wiw sw ww w w us wu sww sv w usu waswis su vu s se rv yu rs ewayssi ssview

/T fT e f"* /'* ]a L . , - a + = ,1
,

La
w . . sr s s. i., sw a s , A. s. .=

ww ss s. . . , , . .
;

1

: i

: i

|

|
|
1

|

1

, 1
i ,

i

|
1

1

1

!

I
|

|
i
i

l
I .

'
_ _



, . _ _ . . . . _ _ _ . . _

1

p

i
l 4

.

INSERT C
(4.4.5.4.a.6);

!
i
,

(

l For Unit 1, this definition does not apply to the re;;!Or, Of the tube cubj00 te
.u . . . L ........____i._._:_.__r_i...__: _ __:

plate , intersect,ons f. ,,..1wh._ich .h. , .v..v., .. ..__: i.; _:., .? t e. sv.~olt.a.. ge..,..b, , ..d... .., ,,,, i_n . ,,,. ,td.ila. .,, ....,b. ein. ..r.~.- g

..,L. tube Support... y ,, . . y . ............y.

. . . . . . . , ase :p.. 0 !.c..n. - 'a e1 . . . . .

. ... . . . . . . ...

i or . , .
.

.

..

.
. - - ..~

s,_i..i.p. lie _d.Fli_fs_EE 6pecifteetion 4.4.5.4.a.11 desenbee f.>o._.r. the repair limit fer
. . ; . _

; R .$ .A. .R .&.E A h... 5%. h.. . A h.1.& n.
M1

_ M h. A. . S. h. .A W M n .A h.. .n 5%..ap.. ....' t _ .
&___ "

. . . . .. . .. .. ..
.

i
. .

.c .ntersecti,,n..,o.. .s, .:
,

. - .

f

I

l
!

|
1

\

|
|

I
I

|

|

'

l

|

,

1

l'

l

i

, _ _ _



n .. - . . , . . - -- . - . _ _ _ ._-_- --

|

D

.

i
.

IV V 3 V * 0\
ttetenetenonI

I
i

,.13 ;- . . .y; y ,y - , iy- ..i---, g ,- ;- ,- . ;- g.-;--g-. g g ;, y f-. .
a na Mnesi af nni n snna aa s innamasa sa na naa nnAAnas A1n sa sa n am ma a s Aan A As sA
-..,-.;- g; ;, y-- y--- -- ,; 7 ,y- ;-----,;-- . . ;gg ;- g . . g . gg y-,,--,..y-
asesanen nam a ne s a nn e n aama n AAasaa8 se sa asned n asnnie na ese si nainna nni a sa s ear snna
- - - - , g-,- :-,-----,;--- -g .gg - gg g-- ; ,...--,;- . g...- ,-,y- g- --+ |

e.r A Ana s Aan sa ni s sna ena snas n e nman nis anan naR nassasenassnase nn amas sa sn a a anamaes
-gy g-,.3- -.----, i-,- . . . ; ,5 - . , - , p;. .,-- - , . . . . --..-;-- ..wgy--
anan naR snna enAAna s Annsa m a n se n a n ia n neninnasam ese nee anainesnni as nauni aR

:"a e se a an"'sa a"a"a e' eF:* '1UUQVd%
%MMMMMf a

I

l
i

i

i

1
.

,

1

.

I

;

1
1

1

1

1
I

l
l

1

1

|

<

1
.

i

I

I

.

1

i
1
.

1

i
,

I

1
i

i

l
,

I
I
I

,

I

I
,

i

!
.

|
I

1

i
I

,

1

1

|

|
i

I

i

f f

l

1

1



, . _ __ _ _ . _ ._. _ _ . _ _ __ _ _ . ___ ._

4,

.

4

|

.

.

i
, .
.
I

; INSERT E
I (4.4.5.4.a.11 )
:
a
s

i 11) The Tube Suooort Plate Interim Pluaaina Criteria Limit is used for the
' disposition of a steam generator tube for continued service that is
,

i experiencing outer diameter stress corrosion cracking confined within the
i thickness of the tube support plates. For :pp'!:: !:n e'_th: tub: upper:
4 _ i. . : . _ _ : _ _ i . . _ _ : _ _ _ _ : .,_ _ : _ u.._. .: ., .u. .. . u _ , _, .a. :._ y_ _ _ : . ,, ,,_____..:_..a... . . . . . , . . . . . . . . . . , , , , . . . . . . .r. . .... , ... .. .r . . . . . . . . . .

,,. . a. . .n. . c. u. . 2 .r...__. . . . .a.. a. u. u, r . . . .n.r _ u. _ _ _ ,. i ._ ._. .r_ e . . . a. ._, ._.,,.7 ___ __ _ ___ . _ _ _ __ _ _ _ _ _.

. ... . . . . . . ..

: a! _ _.L _ _ _
. . , . . . .

. . . .
,

j ,I._... . : t _., "r. .u. _ i ._. _. . _ _ _ _ !,i ._, . . . : _i ._. I ! _ _ _.......__J. . ., . 11___L..._r_._.._.__.,.. r . ,,... . - . . . . . , . . .. .. .. ... . . . . . . . , , . . . . r. .
1

,,u..n. u .......a. , . yy,,,y.. ._. , . . . : .u. . y ,, ,. . . _ .u. . . . . _ _ _ u . y .m._ _ _ ____ _; _________:_ ______ _ __.
2 , .. . . . . . . . .. .... ,,, .

i
; , . . . . . . . _ . , , . r..... .J :_. . e. r :,: ..- .!. . A. . A. . E*.9 -.A. A. e. .k.,. e _ . . _. . A. .. _.a. ._. ._ H. L _.- . _ A.

_ _ _ :,: __, _ ___
.. . .... .. - . .. . . .. . . . . .

4 ___:__ _ ___ __ :_ , ..___ ____ ..__. . . . ., .u. _ u,,, . ._ _.,. . . _ _ a. . a. . . . n. ..u,,, . . .: n. a. . . . .,,i ._. : .i .. . ..,. . . . . . . . ... . . . . .. . . . . . . . . . . . . , . . .

! :_____.:___,______:_.__....________n...:__...,..,r,......,....,,,____.:___,.u._ .i
___au_:___

. .. ...... ... . . . . . . , . . , , . . . . . .r.....,,,.....y,.......,

! ....___..__u..:._.._..u_ . c . , e . _ _ a. . . .a. . . _ _ u. . . . . _ _ _ .n..._ 1___..:_____._ _ * __ :__
.. . ..... . , .. ... ... . . . .... . . . . .. . . . , . . . .,

4 . . . , , , ,

..,r......,........,...n..._r~.n,w1stu ;su ,,..,..,.,,.,,,t.e,,,._n....,..,,..,,,.....y.,.e, << _ _ , _ _ .
u ,. ,m.wnn~<-~x,mn. - , , , , , ., ,

4_ _ _ _ . _ _ _ ... .. ___ m
.. 2

,, . _.g. . Iu~,,.;9.,....cu.
,

.

>

i f. epa,ifli,r6ltii.(~ tis,. sed. ?6&iis.. .h. ista.ihing?st..e. isfiss. eis..toiltubsi;,,w.sssidsibi,lity?ss l
des ibed. . bolos:

-~ -- -- .- - -~ .-- , - .

|: cr
, . - -- ,

,
||
e

-

4.e}- ,...u._.._.._._._._._..._.._.:___..:...:.u.<>...n.o.._.u.._.u..:._..__.n..._.:__..;
m ... . . . . . . . . . , , . . . . . .. .. . . . . . ... ..

. ,

__H...J.._. i._.__, .L.._.. . , , , _ _ . . . _ , . , , ,_.I.s.'s.._i..,._,_,,_._._.Ji___ ,, .u. ._ ._i ._ r_ .L. . ,,4
d _, _

; ....r.... , , , . .. .. .y. . . . , . . .. . , . . . .

i t'. tub: ts:" p:nctr:',! n D,egradation~attritiuted'to"outside dia' meter. ,- - __

stress corrosion c, r iong within the bounds of the tube, support platsec;

with bobbin voltage ,less than,or equal to 1.0 voit will be altowed to"

remai_nsin_ser_vice.
.1
i
.

Ec,. . |andi_catln-~.,f;,p
...n

,,l,d,_gr,id~ t, ion;attrx u. ~t d,;tojo.n. wid. ,v..n! crack ~in. g,~!within+.n ~boundst.ofsthe.~itube dia-- e,ter;
, onsro -otentia e a ib -, uts e- .m

.. te

,,- n ,n ,. ,,,.,

I
-)s-

~~ .n . n. ~

st,re.-ss:corro,..siog.;n
~ x. e

-v~:su. pport|p^la.-
-

?;t h
!,

, :. ;.: ., wm;w:y . m. . 9.; g,. , ... .;-
* .nr~<~...u'_"____'_'

m
~_'_w~_ ~_ _an vv,,,,...:__...:.u....-...a,n. . o .__ _ ,

< -

with .
-

--- a:-bobbin;vo.ltage.%. : :
. , , . . , , . . . . . . . . . . . , , , , .... . . . .

, - - - .

: bobbin ::" @,n:! : .p"tude greater than 1.0 volt but less than or
equal to 2.7 volts h.i..a.,- kk. ..h,v.s. iM,rE.s.m N,f6.6.wa,f pre .ided n P.PC E. ,!F6 fat,i.n. h

s Iis is vv4 s /- .wn v - ia s -,w
ist

6

1 pshcak, sis.bilinspection does not detect degradation.16dicatibnsI6f |
, . .r .

_ , - , . _ . n- . ... . y.w- w n ,

outside diame,te,~r; stress,,,.., _io _._iong~Tde_gr_ada,tioWwithibobbin |corros n cr~ac3

.| 06ftsheigr.'eatef! thard2!7Nolts skill;b. eTplubged.|lo. rdepaireda
- . -- ~ .~. -- --. - c- -

- .- - -- - -- - -- - -

j; ..

,i, . . . u. . . : .m. .- . . .. . . . n. o_ ,, u u. . . . . n. . . . . . ._ _ _ n. . . . a. , ,, . . . . _ _ .u. _
i

) :_ _:__ _ ,____ ,_ _ __
, ... . . . . . . . . . .r . . . .. .. . . . ,

:
..

,,
,

. . . _.. u. n.u.. r...___2 __ ______a.. n__.__.:___,_...u._.,_,_...u.._._._ _ _ _i .. ., _., .. . . ,,. .r.... . . . , .. .. , . ... , .. . ;
; ...:.u.,.,.._....n.o,_u.,,_,u:_.._,_,n,,:___,___n.....a.,_,____.__.u__.. . . . m . e ,2, .._i._ 1, . . . . . ...-, . . . . . . . . . ...r ... ,, . . . . . . . . ,

i _u.._.n.._._.,_..:_________.:_______.,._._.a.._..__._:m.._.a.:._.e._._.._u..:._.._e..._._. !. . ... . ......r.,,,......,rs,.. ... .r . .

.s a . a . e. . e . .a . _, , . , .u. _, . . . u. _. . .: _ a. ._ .u.._, c,,._
- . . ._ _,__ ,

..r......._. . .. . .. . . . . . . . . , , . . . . . . . . . . . . r.... . . . .

ti_~ v..,;.~,. -,. ib
.m.v. a.--a.

v,w v nt dst _ojo.._utsideld. ia~ met _ ergs _ tress c_or_ros_io_n:n y~~kviwm.y.r.
a

-.e. grad.= ~
n.

D
n,- g . ,ns m n ,,n~g .-w vn.u m:< .sw.m.-a. xm

_tt
. thej~ tube)sbpportTplatelwin.cbobbin? voltage

,a on;s r _u_e - c_rac ng~
. m . m . . m -

Within1the| bounds (ofi.w,ill|be reca.ir.=m w.wv +.~idggedTexcept'asinoted, fin
:

,.,.a .w u,o >. m.4

ns110,s. .aivoit,tw. .. - ~p_a ed orip--
u . cn. n=,w . . , a.v m ,~.w -- v i

greater,tthe.+. .n.;
- -- - - - ~, ..- - - - .

I 4s4.5 4:a;11)c_)Lbelo.w?; ..

. .. .

4

Il
1

8

.

.

.

N

t

!

i

1

- _. _ _ _ - _ . _ _ _ , _ . _ _ _ .- _.___



. _ . . _ ~ - . __ _ _ _ _ - - - - . _ - - ---- . -- -

.

.

,

INSERT E (cont.)
(4.4.5.4.a.11 )

,4 o. i _ . . .. . . _ _ a ._ _, _. _ ._ . : _ _ : _ i i. ._, . . . a. ,. ._. i. .i,_ . . . : _ _ .,. ,_ i .: ._ ._. . : _ ,Lthe.........r... .. . . .. .. . .. . , . . . . . , , . , . . . . . .

.u .... _____.__ __ .:. .: :, ,__...,u., yi .j .. . _ a : _ ..: u . .: _ _ _ ,.u ___:____ _
u. .....s. ....i.u.. u..i. ... . . . . . y ..... . ....... ..,

.___....:_____. .i,. : _ a .: ._. ._. . _ _ _ _ . . . .u. ., _. ._. , . ,_ _ _ _ . : _ _ _ _ : _ a. : ._ . . _ _ :,1 2.... . . , , . . . . . .. . .. , , , . . . . , r.... . . .... . .. . . . . . . .

. _ . _ , . _ ..,,4..,..o,___.,,..r......,.______a...,.i__i___i._._.._..u..._._.,_,,_._y_...,_.. . . . . . . . - . . . . . r...

, : _ _ i. . . a. :. . . ._, _, _. . . . : _ _ . _ a. _ _ u. ._. _. . i _ u . a. , . i , . u. . , _ . . : _ ,.,. _ . : _ a. :. _.. . . - . . . . . . . , y....., .. .s.... , , . . . . . . . . . . . . ,

.u.._...,.,___.:__..?_J.,,.....,r.....,.u.,,._.I_.._.._. *L..__.. . . . i. t . . , . , . , ..u.,,...J._, _ _i_ __ _, _

.. .. ,. .... .. . . . . . . , .

u. i. u,._ ._.u... 2.._...._. . . . . . ,a.
.. . . . . r a.. . . r ., _ _ _ J..........a.......:.u._ __ _ : ____ _ _ _ :_ ____ _____

. .. . . . . . . . . . . . .

.C*.,.,__!,:__.!._, P.,_,._..L.._J . r _ .t ._,._. .L.._.,.*_J, . . . .u. . ,, r , _ .: _ _A A i" , a ___ ___

, , . . . . . . . ,.m. ... . .. . .. .. .. . . . . ,

.:.u..,.. _u....a. ._ .,. u. ,_ _ ._ : a. u._.._.._. a. _, _. .. 2.a. : . :- 4e6_ _ .: _ a. , _ _
. . . . . . . . . . . ,. . . . . .. . . . . . .. . . . , ...., , , . . . . .

...,...,..~.:,:__c....a....u.,,,..__._____....u,.,..u.r,,,,.........,..., __ _ ___ _ __ - ..:______ . .... . .... ... , , , , . . . . . ..

~ !d)|<'_Certain tubes iriteifse_cti6. nsiis identified in WCAP-14046, Section 4.7,--_ < ~ - -

sheH Will be excluded from application of the tube cuppe-: ! .teri . .

3.~+^r......,......,....w.. .,.,n,.: ,,.,w.:...x.s.m.~. ,,,s.. :.,..~,m.,,n,_ a ,,. i . u. , u. ._ ._.... , , ,
; >:-

..~ . . . 1 - .. - . . . . ..

determined that these tubeeldterseshonfmay coilaise or deform
~

following a postulated LOCAISS51.i$_e_${
.

a =psyif;.p'eKA"JQ1(.',.A d.h..'fmx_;as a te'"..#.T.'it: of:.l_e.W,-s _'#m'd's'd.-
%4

..s'' u
# 14 *

.%%'m"',q'yd. mS 4 C.,_".".t'i'."."."$iNm'.".P.%"e'#/e",e'.-ue; o._a: mecha'/N..i'+'''F-".",9.'e'.%'iV*.n sm :o.tha'.%9M",s--
,m4 V

,
V

erfthan"e"y"ODS._C_C'.Y4''t'"e_)'"g
. , . i .

; :a_:
s

unsch~eduled,,_mid+.c,lat,oimtersections._nn_r:some,;:_oth m
~- .. - ,

the,._bemsupport. ;p
.

. m ~ . . .

o erscausegantu
. .n . - ~ +

.onlis Jth.elfolio~
~- . - - wn v n .

__. i,. - -. ~ .? ,7- ,
tre a r

--- .~ -

|apply 11nsteadjof(4:4'6 441)c)Mifibobbin]voltageli(Within--criteris;n
e. xpe,ct.ed._Llishn. sR~tts.n.ndica_ tion. Mhrero.~mainlin$. serv ~iceMTIM,exgse6s..idi. . . . -~ .

.

bobbinjoltage' limits foreldetermined ifro . .-~m.rth. eifollo '.-. equ.ationi
. ~ . ~

- - , - -- -

At(V" - V#) +V #CLV<
1 + (0.2) ( O U)

CL

Whse:
V, k ineasured voltage

~

Vood = voltage at BOC
c

t,me of operati....,-, -orptofunschedu dr.,-. . ..

le wa
,

At =< i
g; cycle'. length , ,Q ns...geC , ,, = , , cycle length (full o<p. {stinn.w.

.. . . . +:m ~ / 3 . , . , , , , . , . . . , , . , , ~ . - ,

me between;twodsch
- fw,nere operatin,.. ,..-e ~..-..,gs

,_ . , _ -

cyc e is the edu 1 steam.,. generator
inspections)

Ve<#.%.u. 4awJ= a7.4.";5., n.'vo~ l' t"s-
r.

'

v,1 . _ . - .wh y. /J.' '' -
.- a .

'

i

.- ,_ - . , . - ,..--<.,-y .--,.-,w- % .,



- - ... . - - - .- . - - .- __ _ . . -- .--.

.

.

.

INSERT F
(4.4.5.5.d)

iFor: Units 1 simple. . . . ionfof;_theivoltage; based r_e_ air;cri=teria._..~... .:to tube
. .- ..

mentat
_- - _

p
..

dh
nsgre'_po.rts to_it .. . :- ' aw

m .~ a : <n v.:: <- : nL .;... : , ..n : ::: R:n

terse _ctio. . :,,::s b:.n,.r:~. . n:. .:::~ h_e S. taf._f' 2sha...l.l';b.e_:< mad: e. ., . .cas. . follow.v~.~....su. ppor_t plateiin.. ..~;;,.
::2: ':

:
.~ m - .v- ~ ~. ' .s--. . . .

2.. ), i ,i _ u. 4, ,
2, .u. ,, ,i _. . . . n. .o. _, u ._,u., r _ _ _ : _ _ _ _ i ._. _. . _ u. .. 2. ._. ._.2._.._._._2i_.

. . . , . . .. .. .. .. . , . ... .. . .. . . r . .. . ...

:_ :_,a. . . . : . . u. , . . . .r . . : _ _ , , . . m. ,_ . . . . . . u. . u. .u. . . . . u. - . . _ _ _ _ i ._. . _ : _ . . : _:_____ , __

... , .. . . . . . , . ... . .. . . . r r , r. .. . . . . . . . . . .

l

r . _ _: _ _ ..: . . _ i .r . 2 L.._._ u, ._. ._. _. ._. r_ _ i r _ J......L.._._. , , . __.,4, _t ., m . E,,* A.. .___ _ Ami
. . . . . , . , . . . . . .. . . . y..,. .. . , . .. ,

.~.__2....~ .,. . u.._, ._ _ . _.,. i._, u ._._ ._ _ _.._u. __2 -u.._.i._.._.o._.._._,__._,._._..,_2
:,

.. . .. . . . .r... ... .. .. . -

___c .:_____.__n_.._..u.__.i._,._.._..u..__._,_._._....._ 4..,..o,,___.~r,.~.. . .. .. . ,, . .., r...,r........., ,

- . '

. _ _ . . u. _. ,. .u. ,, : _ _ _ _ _ .: _ _ u. . n. . u . _ _ _ a . .u. r.~_ . . . ~ . . . ..r...~.... . . . . . .. ..~r...... . .

_..._..__..,_e,___:,:__.:__e..D,.n_.:_..__i.._._........_ v. u _ _ _ _ c . . + . . . ,
,

!. - r ~ . .. r . . .... y. .~ r.... .r..~....,r,~..~,.~,.
. . 2__ __ .._u.._g_._ .u__.._2___..u.._u._____._2 :_ _i. 2. .i...s,.

_

.. .r . i . . . .e,.. .....a... .. . .y.,... . . . . . . . . . . . . . . . .

.

w m ym.m
. ,.,.,.,,i_ The final results of the inspection_ .- '---___.,___2:_._2 __2 ,

j.,~.~mq.m,r.~~.~.w,.,..~
. ,,

vy~m .. ., .w.% 4

aI ..
+.

.a q -e

'

...e . ...k,,,.e . . a u. . b. .b. , ...i.,.,,, ,
_;

I. .,
..,ve.. .w. <.v7 a .wwur.w.wg

. .I.' .. F , . . . . ... .. ..
/r.sw. W',.v.vme

. . . _ _ _ _.dc Avmn. vWmmm . .
s

....:. ". . . . .". . '~ ., '~ .- . . - ". ,., .". s h a 11 b e._i_ :_ _ :__ ..~ ry... r. ._ . . . . . , . r.. . . . . . , yr.. . . . . . . . . . . . .

repted to the C;mm::::; . Sisff pursuant to Specification 6.9.2
within 90 days following i_ss_tarty+ ,~... '-'.' ., . '. ' . ' ~ . . ' . . ~ - . . . . . - ~ - . . ' . . . - !r~ ~ . . . .

| .. & ._ : . .. .. . : _ _ :_____.:__ v. u. r ._ _ _. _ ._ .. _ u.n. . :. _.._. i. . . a _ .
;

, . . ~ . . . ... ..r..... . . ..r .. .. . ..
I

r

I
.

, i : . _ _ _ , _ _ _ n _ _ u, _ . 1,_~_ ,, . . , . . . . . , . yr..,~ ~ .
I
,

u, i _ _ _.: _ ,.~ _ n.._.._u. ,_ :_._____.:- _ _ _ _. .. &.._.i a.,,,,._._,__

- , ~ . ~ , . . ry. .. ......~,.~...,r.. .. , .... . . . . .

l

.~ ,.. ~ ..:_ _ ,.._ u _ _ _s, ~
2____2_ __2-

. ~ . . . . . . ~ , , , , i

1

1

( i, O..____ _ _ , h.A. .O. i D.i ,

D__:__._J i i __i___
,

. . . , , ~ ~ .. ... . . . ~ .. . . . , - , ~ . . . . ,
.

1

.

>

.. . .. ., ..v. . . , w :.w _ . .

F;r U21 No.tify,;th:e,: Staff, .
y.wv,,wv

.- g,:th,;e.ww,.: steam: generators to

s6h. issTsh6u. ld'anf~_6

pnor?to.returnin.
an.. . n ,. va ~ s.n . , ,.,.~<.. van.wm

1)
.. - . . - _ . .

-
fithelfo. ll6 wing: con.d.itions"ar.is.6s ,-|f : f|:= !!k:~ -

.u ~ ~ _ _ .
.

- s . :_ _ _ u _:_ _ _ , _u.~......~ u.... ~., ..... . c...r.....a_
, _.__...-

.u. .. n..c a .._ .. u.. . . a _ , _ _ . ,, a._
.. . . . . . ~ . . ~ , .

2. . .: _ _...,.u_____.:___,.1,__ .1.._u...u_...<_...___._i_._:_..:_:_
. ..~ . . . , , , ~ . ~ . . .. . . ~ . . . .. ~ . . ~ ...~ .ry,,..r-~..........

....,__:__ .u. ... s.. u. . . . ..u.u. u _ _ _ _ _ _ n _2 ._ _ __ _ :,
..__.... . . .u.. .. < n . .o, ,_ _ __ __ ,r_ , . . . , .. . . .~ .. ry.~. . .. . .. ,,...

t

i _ .1_ _ _ :_ r..,,,~.~.__2 .,u____.,._.._i_u.._~_._~a._._.:._._.r_,_~_.:__.._ __._2 _ _,,
, ~ - . . , . . ~ . ,~ . ~ , , r.. . . . . ~ . .

_ _ . . u. , u .u. . u. , ,. . _ c. , . _ : _ ..,. _ _ 2 ,: _ . _ _ _ a. _ _ : u ~a : _ , a . e . e. . a. 4_
. . . . .. .. .. . . . . . . .~ ......r,....~.. , . . . . .- .

; _ u _ n u, _ .1_. .m. ..,_ 2 .u_r~,.....:~_._.__,_._____.._,_:_..,,__i.._._...._
,~. . .~ . ..~ .. . . ~ ~ . . ~ r ,, . . . . r . ~ . ,r . .

,_ _ :_ _. . . ,_. c . : _ _ . _ . u _ : _ , _ _ _ _ .,~ 2 2._. _. . : ,: _ 2...~.m.~_ .u _ ,:_ J.,
, _. _ . . . _ _.,

. .. r. . ~ . . ~ . . ~ . . , ~ . . . ~ ~ . . , , . . ~ . . . .

_ _ _ _ _ . _ :__..;_ :
..r.,. .u_n..,~ ~ ~ ,....:,:__.:__ ._.~~.~r........,......_. r , 2_ ,: _ u.: - _. _,, .u. ~_

.

.~, .. . , .. ~ , . . . . ~ , , .

_ _ _ . . : _ _ _ _ : _ a. , _ a a _ _ _ . : _ . : - . -,. . u _ _ . : - _ _ . . u.~_. _ o _ _ . .u. ~-,,r......,r.~. ..~ ..~.~..r.~. . . . ~ . ~ . ~ , . . . . . - . . .
l

__2 _, .u _ . _ _ _ _ _ . : _ _ _ _ _ : _ 2r ..,~,..i.__~_ .u. _ _ ,..n.. .,._i_
:,

.~ , , . . . ~ , . , ~ , . . . . , . .. .. . . ~.

if ,7.tf., estimated leaksii'basidI6nTtlis~idih^afmeas6ifed'ehd26f2cycli
voltage _Ldistributioniw_ould ~h,a,v_e.,n ' exc.eeded the leal 61imitffor

. , . ~ . . , . . . . . .. ,- -

_ . = . _ . .-m . s - .- - -.

postulated-. main 'steamiline breaksutilliingLlicensingpasis
,...v.. s..-re.- u. ;

.
.

assumption,s, liduring |the,' previ.ou's operationicycle;- - . . w - - -

i

|
L

r

,

t
,

t

i

I
v - . - . . .- . ,,_ .-- .v._. ..,s . m. , ---



. _ . . . - . __

i

!
e

1, .

|

i

il

su. opo.~rt.pla. . , -
like.hidicstions are detectid sw.6irc..s=i6,fsv.-W.*e--rential::c..yraci6 - - - .

. t. !the, j,..+f, tubs
w-r> w- vw/. g,<.,,..w..>wf. o ..f.f ,. p --

rf-

b. ). 3L 11f.l:
- - tyy,y

u ii . . ~

-
te.,m_te.rs. ec. ti.o : ,.n. ~.s .

.. :. .. . . ..

,

4
- . .

i

p..a mmy;ggggggg.di6eis(WiFsk.~tshd'W. - .6. h...d''6i.-~66Mbi. bfN
x

. .
= - - ~ - - - - - - - - - - --- - -

. . - ...-.%._._N.... - _;._ .

itenag %'.P.'.L*N-' l : bA"NVJ.W%WM S%%-urst pro'b.,.r -
-f. 'N

::--
"'

ula.ted*.. WwsWNN.. m ... .
..

ab. ilit.y"y.%Y:- . -
. . ,.

-- -c.eed. s'*?/;ex"*n .-
4%W.* -*

*/ k.". ,i.%"l"j/' . . h%"e,*i h -f.< t: c. a'lc.?*
1NRC z:.s. ond4
*. *h8.*.%-%

-

f . S - .J.
-

.du .

t, x_.,., 10 -- (e;d..__mp. l
N sfipM ( -

.

!c ;

nce_: of q ~h' e. % provid,e1. ;. ._. . :. .: .
-.- . ..-.. < . .

w.~ ify ?the.
-

. . and.
..;.m..

an! assessment?'of;the ... fety-
. -

4 :
^

::not

- -. - cu.r_ro~..,co. .o' se.a :. ::.;'. . . : . ': . .[ ' '
' ' ' ' '" ' " " ' ' ''' "sa' '~':

:-: -- %

s. ignifi.caz.. . ... _m
, ,.

-
;.t c r~.

.

4

1

i

!

,

|
|

|
|

,

1

<

1

1
|

|

|

.

I

i
.

|



,
__

-
4

6

.

|

INSERT G

For Unit 1, tubes experiencing outer diameter stress corrosion cracking
within the thickness of the tube support plates will be dispositioned in accordance
with Specification 4.4.5.4.a.11. The operating period may be adjusted to less
than the full operating cycle to meet the 12.8 gpm projected leakage limit.
McVicver, if grectcr then 12.8 gpm !cckcg; !c prc;ceted for cnd of crc!c,the
chcrtened period muct be repcrted to the Ccmmiccien for cpprevc! prict to p!cnt
etcrtup in . recrdence veith Specification 4.4.5.5.d.2. The maximum site allowable
primary-to-secondary leakage limit,12.8 gpm, includes the accident leakage from a
faulted steam generator and the operational leakage of the three remaining intact
steam generators equal to the Specification 3.4.6.2.c leakage limit.

;
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! ATTACHMENT F
|

|

EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS
FOR PROPOSED CHANGES TO APPENDIX A

TECHNICAL SPECIFICATIONS OF
FACILITY OPERATING LICENSES|

| NPF-37 and NPF-66

Commonwealth Edison Company (Comed) has evaluated this proposed license
amendment request and determined that it involves no significant hazards
considerations. According to Title 10, Code of Federal Regulations, Part 50,
Section 92, Paragraph c [10 CFR 50.92(c)], a proposed amendment to an
operating license involves no significant hazards considerations if operativ 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 previously evaluated; or

| 3. Involve a significant reduction in a margin of safety.
!
,

| In the most recent Byron Unit 1 Cycle 5 Refueling Outage (B1R05), conducted in
|

| the spring of 1993, a steam generator (SG) tube inservice inspection was
| performed in accordance with the current Technical Specification Surveillance

Requirement (TSSR) 4.4.5.0. The results of this inspection identified a total of
i 1105 bobbin coilindications at the tube support plate (TSP) locations. Using a
! rotating pancake coil (RPC) probe to confirm these indications, 556 indications

were determined to be flawed due to outside diameter stress corrosion cracking |

| (ODSCC) at the TSPs in 530 SG tubes. The 530 tubes were removed from service I

| by plugging. This increased the overall plugging total for Byron Unit 1 to 847 i
| tubes or 4.6% of the tubes. Of the 847 tubes plugged to date, 671 were plugged |
} due to ODSCC at the tube support plate locations.

| For the upcoming Byron Unit 1 Cycle 6 Refueling Outage (B1R06), predictions on
| the number of pluggable indications using the current depth-based acceptance
| criteria are approximately 1950 tubes. With the approval of the voltage-based
1

Interim Plugging Criteria (IPC) as proposed, the predicted number of tubes requiring
repair by plugginu or sleeving could be reduced to approximately 600. This

F-1,
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represents a savings of approximately $5.2M in plugging and sleeving repair costs !
'

alone. In addition, IPC implementation saves a minimum of 24 days in critical path
outage time and eliminates the associated replacement power costs. Also,
permitting these tubes to remain in service maximizes RCS flow and heat transfer |

area availability and minimizes RCS loop asymmetries and loss of rated thermal
power.

Comed proposes to amend the following Byron Technical Specification:
,

Specification 3/4.4.5 REACTOR COOLANT SYSTEM-STEAM GENERATORS

This proposed license amendment request will modify Specification 3.4.5 to allow
an eddy current bobbin coil probe voltage-based steam generator tube support
plate IPC to be applied for Byron Unit 1. Technical Specification Bases Section
3/4.4.5, STEAM GENERATORS will also be modified to reflect these changes.

1. The proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

I Consistent with Regulatory Guide (RG) 1.121, " Basis for Plugging Degraded
PWR Steam Generator Tubes," Revision 0, August 1976, the traditional
depth-based criteria for SG tube repair implicitly ensures that tubes accepted'

| for continued service will retain adequete structural and leakage integrity
during normal operating, transient, ano postulated accident conditions. It is'

recognized that defects in tubes permitted to remain in service, especially
cracks, occasionally grow entirely througn-wall and develop small leaks.
Limits on allowable primary-to-secondary leakags established in Technical
Specifications ensure tim 6 y plant shutdown before the structural andt

leakage integrity of the affected tube is challenged. I.

; The proposed license amendment request to implement voltage amplitude ;

SG tube support plate Interim Plugging Criteria for Byron Unit 1 meets the
requirements of RG 1.121. The IPC methodology demonstrates that tube<

leakage is acceptably low and tube burst is a highly improbable event during ;
'

either normal operation or the most limiting accident condition, a postulated '

main steam line break (MSLB) event.

Adequate SG tube leakage integrity during normal operating conditions is
assured by limiting allowable primary-to-secondary leakage to 150 gpd per

! SG or 600 gpd total. Currently, this limit is administratively controlled.
However, a license amendment request was submitted on 06/03/94 to
incorporate this limit into the Byron Technical Specifications. During normal
operating conditions, the tube support plate constrains the ODSCC affected

i F-2
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area of the tube to provide additional strength that precludes burst. Any l

leakage of a tube exhibiting ODSCC at the TSP is fully bounded by the i

existing SG tube rupture analysis included in the' Byron UFSAR. Therefore, |
probability of failure of a tube left in service or consequences of tube failure
during normal operating conditions is not significantly increased by the
application of IPC.

During transients, the TSP is conservatively assumed to displace due to the
thermal-hydraulic loads associated with the transient. This may partially
expose a crack which is within the boundary of the TSP during normal
operations to free span conditions. Burst is therefore conservatively
evaluated assuming the crack is fully exposed to free span conditions. The
structural eddy current bobbin coil voltage limit for free span burst is 4.54 j
volts. This limit takes into consideration a 1.43 safety factor applied to the 1

steam line break differential pressure that is consistent with RG 1.121 :

requirements. With additional considerations.for growth rate assumptions |
'and an upper 95% confidence estimate on voltage variability, the maximum

voltage indication that could remain in service is reduced to 2.7 volts. For
added conservatism, the allowable indication voltage is further reduced in j
the proposed amendment to a 1.0 volt confirmed ODSCC indication limit. !

| All indications greater than 1.0 volt will be subject to an RPC examination.
3

i Tubes with RPC confirmed ODSCC indications will be plugged or sleeved. |'

Any ODSCC indications between 1.0 volt and 2.7 volts which are not
|

confirmed as ODSCC will be allowed to remain in service since these
indications are not as likely to affect tube structural integrity or leakage
integrity over the next operating cycle as the indications that are detectable

| by both bobbin and RPC inspections.
|

1

The eddy current inspection process has been enhanced to address RG'1.83,
" Inservice inspection of PWR Steam Generator Tubes," Revision 1, July |
1975, considerations as well as the EPRI SG Inspection Guidelines.
Enhancements in accordance with NUREG-1477 and Appendix A of the
Catawba IPC report (WCAP-13698) are in place to increase detection of

! ODSCC indications and to ensure reliable, consistent acquisition and analysis
of data. Based on the conservative selection of the voltage criteria and the
increased ability to identity ODSCC, the probability of tube failure during an
accident is also not significantly increased due to application of requested
IPC.

|
1

For consistency with current offsite dose limits, the site allowable leakage !
| limit during a MSLB has been conservatively calculated to be 12.8 gpm.
|

This leakage limit includes maximum allowable operational leakage from the |

unaffected SGs and the accident leakage from the affected SG. As a
require:nent for operation following application of IPC, the projected

i
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distribution of crack indications over the operating period must be verified to' ;
result in primary to secondary accident leakage less than the site allowable
leakage limit. Thus, the ceasequences of a MSLB remain unchanged. !

For an unscheduled mid-cycle inspection as a result of leakage due to
mechanisms other than ODSCC at support plates or some other cause, the
ODSCC indication limit is represented by the following equation: i

.

'
| At(v - v ,) + va a

V<i

' 1 + (0.2) ( A c)
,

*

CL
|

|

| where:
| V measured voltage=

|V oc voltage at BOC=

time period of operation to unscheduled outage JAt =

CL cycle length (full operating cycle length where operating=

cycle is the time between two scheduled steam generator -

inspections)
Va 4.5 volts=

Assuming linear flaw growth from BOC to EOC and a maximum structural
i

limit of 4.5 volts, the voltage expected for an identified _ flaw at any time in |
the cycle can be predicted. The allowed voltage limit for an unscheduled
inspection, as identified by the equation given above, reduces the predicted

; straightline growth voltage to ensure conservatism in the limit. A flaw
| which has not exceeded the predicted voltage growth at any point in the
| cycle would not be expected to exceed the structural limit at end of cycle or
| negatively impact the burst probability calculated based on results from the

last scheduled inspection. Therefore, it is acceptable to leave the tube in
service.

(
,

Therefore, as implementation of the 1.0 volt IPC for Byron Unit 1 does not|

adversely affect steam generator tube integrity and results in acceptable
dose consequences, the proposed license amendment request does not
result in any significant increase in the probability or consequences of an
accident previously evaluated within the Byron Updated Final Safety
Analysis Report.

F-4
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2. The proposed change does not create the possibility of a new or different
kind of accident from any accident previously evaluated.

Implementation of the proposed SG tube IPC does not introduce any |

significant changes to the plant design basis. Use of the criteria does not
| provide a mechanism which could result in an accident outside the tube
j support plate elevations since industry experience indicates that ODSCC
i originating within the tube support plate does not extend significantly

beyead the thickness of the support plate. This criteria only applies to
ODSCC contained within the region of the tube bounded by the tube support
plate.

In addressing the combined effects of Loss of Coolant Accident (LOCA)
coincident with a Safe Shutdown Earthquake (SSE) on the SG (as required
by General Design Criteria 2), it has been determined that tube collapse of
select tubes may occur in the SGs at some plants, including Byron Unit 1.
There are two issues associated with SG tube collapse. First, the collapse
of SG tubing reduces the RCS flow area through the tubes. The reduction in

| flow area increases the resistance to flow of steam from the core during a
|. LOCA which, in turn, may potentially increase Peak Clad Temperature (PCT).
| Second, there is a potential that partial through-wall cracks in tubes could

progress to through-wall cracks during tube deformation or collapse.

A number of tubes have been identified, in the " wedge" locations of the SG
TSPs, that demonstrate the potential for tube collapse during a LOCA + SSE
event. Because of this potential, these tubes have been excluded from

1

application of the voltage-based SG TSP IPC. !

Therefore, neither a single or multiple tube rupture event would be expected |
in a steam generator in which IPC has been applied.

Comed has implemented a maximum primary to secondary leakage limit of I
150 gpd through any one SG at Byron to help preclude the potential for I

! excessive leakage during all plant, conditions. The 150 gpd limit provides for
leakage detection and plant shutdown in the event of an unexpected single
crack leak associated with the longest permissible free span crack length.
The 150 gpd limit provides adequate leakage detection and plant shutdown
criteria in the event an unexpected single crack results in leakage that is
associated with the longest permissible free span crack length. Since tube

| burst is precluded during normal operation due to the proximity of the TSP
| to the tube and the potential exists for the crevice to become uncovered

i
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during MSLB conditions, the leakage from the maximum permissible crack
must preclude tube burst at MSLB conditions. Thus, the 150 gpd limit
provides a conservative limit to prompt plant shutdown prior to reaching
critical crack lengths under MSLB conditions.

Upon implementation of the 1.0 volt IPC, steam generator tube integrity
continues to be maintained through inservice inspection and primary-to-
secondary leakage monitoring. Therefore, the possibility of a new or
different kind of accident from any previously evaluated is not created.

3. The proposed change does not involve a significant reduction in a margin of
safety.

The use of the voltage based bobbin coil probe SG TSP IPC for Byron Unit 1
will maintain steam generator tube integrity commensurate with the criteria
of RG 1.121 as discussed above. Upon implementation of the criteria, even
under the worst case conditions, the occurrence of ODSCC at the TSP
elevations is not expected to lead to a steam generator tube rupture event
during normal or faulted plant conditions. The distribution of crack
indications at the TSP elevations result in acceptable primary-to-secondary
leakage during all plant conditions and radiological consequences are not
adversely impacted by the application of IPC.

1

The installation of SG tube plugs and sleeves reduces the RCS flow margin.
As noted previously, implementation of the SG TSP IPC will decrease the 1

number of tubes which must be repaired by plugging or sleeving. Thus,
implementation of IPC will retain additional flow margin that would I

'

otherwise be reduced due to increased tube plugging. Therefore, no
significant reduction in the margin of safety will occur as a result of the
implementation of this proposed license amendment request.

Although not relied upon to prove adequacy of the proposed amendment request,
the following analyses demonstrate that significant conservatisms exist in the
methods and justifications described above:

LIMITED TUBE SUPPORT PLATE CISPLACEMENT

An analysis was performed to verify the extent of limited TSP displacement
during accident conditions {MSLB). Application of minimum TSP
displacement assumptions reduce the likelihood of a tube burst to negligible
levels.

F-6
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Consideration of limited TSP displacement would also reduce potential MSLB
leakage when compared to the leakage calculated assuming free span

f indications.
|

PROBABILITY OF DETECTION

The Electric Power Research Institute (EPRI) Performance Demonstration
Program analyzed the performance of approximately 20 eddy current data !

analysts evaluating data from a unit with 3/4" inside diameter and 0.049"
wall thickness tubes. The results of this analysis clearly show that the
detectability of larger voltage indications is increased which lends
creditability for application of a POD of > 0.6 for ODSCC indications larger
than 1.0 volt.

RISK EVALUATION OF CORE DAMAGE

| As part of Comed's evaluation of the operability of Byron Unit 1 Cycle 7, a
| risk evaluation was completed. The objective of this evaluation was to
i compare core damage frequency under containment bypass conditions, with

and without the interim plugging criteria applied at Byron Unit 1.

The total Byron core damage frequency is estimated to be 3.09E-5 per;

I reactor year with a total contribution from containment bypass sequences of
3.72E-8 per reactor year according to the results of the current individual
plant evaluation (IPE). Operation with the requested IPC resulted in an
insignificant increase in cc,re damage frequency resulting from MSLB with
containment bypass conditions.

Tharefore, based on the evaluation above, Comed has concluded that this
proposed license amendment request does not involve a significant hazards ;

consideration. |,

!
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