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FLORIDA POWER & LIGHT COMPANY

January 10, 1980
L-80-8

0ffice of Nuclear Reactor Regulation

Attention: Mr. Darrell G. Eisenhut, Acting Director
Division of Operating Reactors

U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

Dear Mr. Eisenhut:
Re: Turkey Point Unit 3

Docket No. 50-250
Steam Generator Inspections

The results of the Turkey Point Unit 3 steam generator inspections conducted
during the current refueling outage are attached. The inspections, which
were performed in accordance with Turkey Point Unit 3 operating license DPR-
31, showed no new phenomena and verified that the general pattern of denting
in Unit 3 is within predictable 1imits and consistent with previous inspect-
ions of the Turkey Point Units.

The general criteria applied for steam generator inspections and preventive
plugging are the same as previously applied to Turkey Point Units 3 and 4,
with an additional plugging criterion included to provide imore -conservatism.
The additional plugging criterion leads to the plugging of additional tubes
in order to provide for an operating period in excess of 10 months. This
approach provides reasonable assurance of steam generator tube integrity such
that safe operation of the unit during normal full power operation or during
hypothetical accident conditions is assured for an operating period in excess
of 10 effective full power months.

Total steam generator tube plugging at the conclusion of the current outage
will be approximately 19.3%. This is conservatively bounded by the 25% tube
plugging ECCS analysis which has been previously submitted.

The results of this inspection and the preventive tube plugging program have
been reviewed by the Turkey Point Plant Nuclear Safety Committee and the
Florida Power & Light Company Nuclear Review Board. They have concluded,
based on the inspection results, the implemented plugging pattern, and
previously submitted analyses, that the return of Turkey Point Unit 3 to
full power operation for at least 10 effective full power months does not

involve an unreviewed safety question.
wf ¢h pe;{/
§ 4 000
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Office of Nuclear Reactor Regulation
Page Two

In accordance with condition E4 of operating license DPR-31, Florida Power &
Light Company requests NRC approval to return Unit 3 to power operation.
Based on our current schedule, we will be ready to resume power operation by
January 26, 1980.

We ‘have determined that this submittal involves a Class III fee in accordance
with 10. CFR 170. Accordingly, a check for $4,000 is enclosed.

)

Very truly yours,

4 %mby

Robert E. Uhrig
Vice President
Advanced Systems & Technology
REU/MAS/RJA/ah

Enclosures

cc: Mr. James P. 0'Reilly, Region Il
Harold F. Reis, Esquire
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Turkey Point 3 Steam Generator .

_ Inspection Program

~

I. Introduction

An extensive inspection p;ogram for the Turkey Point Unit 3 steam
generatdrs was conducted in December, 1979. The following items were
accomplished:

1. gauging of steam generator hot legs and ¢old 1eg§‘- all steam generators

2 .measuréments of visible flow slots in all steam generators

3. eddy current inspecticn of small radius U-bends in. steam generator B.

4 Begu1§tonijuide 1:83‘¢ddy‘currént méasﬁremeﬁts in the hot 1é§s and o

cold legs of all steam generators » '

'5.‘ preventiVe plugging

Table 1 is a summary of the approximate number of steam géneratof‘tubes
inépected in each category and in gach steam generator. z |

Table 1: Summany of Total Steam Generator Tubes Inspected

A Hot Lea A Cold Lea B Hot leq B Cold Leq C Hot Lea C Cold Lza

Gauging 1188 248 1074 176 1134 ‘ 269
U-Bend. Rows 2-5 - - - | 93 - -
R.G. 1.83 143 67 149 163 149 - 481

This report summarizes the inspections conducted, the results of these °

inspections, énd preventive plugging programs accomplished.







II. Inspection -Proarams
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A, Gauging_Pfogram

The tube gaug1ng program in the tubelane area is based on prev1ous1y
defined reg1ons where significant tube deformat1on has occurred. These

regions are also determined using finite element analysis techniques which

~ yield tube hoop strain contours as a function of plate deformation. The

boundary in the peripheral tubelane areas near the three and nine o“clock
wedge Tocations is modified in the analysis.to take into account the greater

extent of deformation in this region of the plate determined by previous

.experience. Initially, a 12.5% strain boundah} was -used in: the gauging.

program when little plant specific data was available. After two ihitial
inspections and three reinspections of the Turkey Point Plante; Eeview of
specific information indicated the conserQatism of the 12.5% boundary.
Consequently, a 15% boundary was adopted and used in the éauging program
during the last inspection. With the addition of the information gained from

that inspection (now totaling four reinspections), it is apparent that the

' 15% boundary is also overly conservative and the 17.5% boundary should be used.

That is, the majority 6f the tubes inspected do not restrict the .650 inch probe.
In addition, all tubes restricting the .610 inch or .540 inch probe have all
fallen well within the inspection boundary. This is significant since the .610
inch and .540 inch restricted tubes form the basis for the plugging patterns
in the tubelane region.

Sincemfu]1 closure of the flowslots was observed in Turkey Point 3 steam

generators during the December 1977 inspection, Turkey Point 3 is regarded as

. beyond full ciosure by approximately 15.5 EFPM's. The tube hoop strain centours

[=3
<

17.5% boundary for the inspection in the tubelane region. Additional inspection

stimated for 15.5 EFPi's beyond full closure were utilized to determine the
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" programs nére.deffned'%b}'Eheﬁﬁerfpneny;'wedéé;'and'batch piate regions.

These programs\were based on previous tube leakage histories at the Turkey '

Po1nt and Surry p1ant s1tes, as well as previous gauging results at the Surry i

and Turkey Po1nt s1tes, as deemed appropr1ate.' Due to uhe ‘current awareness
of" the pbtentia] for tube deformation on the cold leg side, inspections of all
three steam generator cold legs were performed .

* The inspection boundary for the January 1979 1nspect1on (Figure 1)
is 1nc1uded for reference. The gaug1ng 1nspect1on boundaries for the |
December 1979 inspection are indicated in Figure 2 (typical hot leg) and
Figure 3 (typical cold leg).

It should be no;ed that the cold 1egs and certain peripharal wedge
aneas in the hot.]egs viere inspected.fqn the first tine in-January 1?79.

The following additional conservatisms wera utilized in determining
the Turkey Point 3 inspection boundary:

1. In the tubelane area it is estimated by analysis that the 17.5% strain

‘boundary at 15.5 EFPM beyond full closure extends to approximately the 6th row.

The inspection. boundary for this inspection extended to the 10th row.

2. If a restricted tube was found close to the inspection boundary,
the inspectdon Was exnanded in that area. F

3. In addition to the specific gauging inspection prbgram, it should be
noted that the central portion of the tube bundles from row 14 upward viere
tested with 700 mil probes, prov1d1ng ear]y .ndications on any new deformation
which m1ght exist away from the rec1ons usua11y regarded as active, 1. €. the-
tubelane, patch plate, wedges, and periphery.

. 4. Tubes restricted in Qrevfoue inspections, put not adjacent¢to'the

areas of predominant activity, were retested if not part of the gauging

program laid out generally for the three sfeam'generators.
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B." Flow'S1ot:Measufements

_ Pho?ogréphs vwere taken in each séeam geqeraﬁpr tHrough“the secondary
handholes. These ﬁhotographs,Qere theh utilized to measure the openings
in tHe visible flow slots. Results are discussed in Section ITI. Flow
slot measurements are utilized in the finite element analy;is work and are
" an indicator of the present status of denting in the steam generators.

C. -Other Denting Related Inspections:

The.U-bends of unplugged.tubes in rows 2 thru 5 in steam generator B

" vere examined with 100 KHZ. These inspections.are performed to confirm the

iﬁfegr%ty‘of the small radius U-bends in Tow number rows.

D. Regulatory Guide 1.83 (R.G. 1.83) Inspection

. The types and extent of inspections required in this area are specified
in"R.ﬁ.‘1.83.' Typical inspection plans are included (Figures 4 and.5).
‘Durring the inspections, expansion of the program in steam generators B and C was

accomplished as required by R.G. 1.83. Results of the inspectioﬁ are discussed

Tater in this report (as available).
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. III.”Inséectibﬁ’Résults'

A. Gauging Programs

~Results of the gaug1ng inspections are 1nd1caoed in. -Figures 6 7,

é, 9, 10, and 11 and are summarIZod in Table 2

Table 2: Tube Restriction Summary .
Number of Tubes Restricting Passage of Gauge

A SG/ Gauge ~ Tubelane - _ Per1phery and Wedge Patch Plate
Diameter - Hot Leg  Cold Leg Hot Leg Cold Leg  Hot Leg
.WSG A * . . N . )

* 650" B 31 0 43 0 35
610" S 5 0 3 1 0
.540" i C0 0 1 0 0

SG B |
.650" 8 0 19 0 1
.610" 3 1 - "4 2 0
. .540" 0 0 1 0 0.
SG C | :
650" _ 22 0 15 0 2
610" 5 0 L2 0. 0
.540" 0 0 2 0. 0

| Sunmary comments resulting from the review of this and other data are as
follows: ‘
1. Tubés in the tubelane region that restrict the 0.650 inch probe or
less Tie within the 17.5% strain boundary
2. There were no tubes in the'tubelane region restricting a 0.540" probe

(hot leg and cold leg). -
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adjacent to previous activity of clusteréed together with other new activity.
This was particularly true of tubes that restr1cted the 0. 610" and 0. 540" probes
‘Areas of activity were cons1stent w1th past h1stor1ca1 data for this and other
plants. Areas of note were rows 1-15 and 77-92 near the flow slots whlch finite
elerment aha]ysis predicfs should prog}esé mych more rapidly than otﬁer flow
slot areas. The wedge and tubelane interaction is apparently causing the
fihite element analysis to over.prediétmthis'reaction since the activity
in this area is ;onsistent with the remainder of the tﬁbe]aﬁe flow slots.
-‘In this and in future 1nspec»1ons, th1s area will be plugged under the
same criteria as the rest of the tubelane area. - _ ]
4. Tube restr1ct1ons were noted in some of the 1nspected wedge areas (1n
t on1y the hot legs) of all steam generators and uh1s act1v1ty anpears cons1stent iy
with previous experience at this and o?perﬂunits:
5. In this inspect%on of. the caold leg areas, only one tqbe restriction
was notéd.in the tubelane reéion (SGB). No activity was noted in the three
cold leg wedge areas 1nspected; However, slight activity was noted adjacent to
“the«inspected’wedgé area in SGB.‘ The level of activity is consistent with
that noted previously in the Turkey Poinﬁ Unit #4 inspection. The obera]]
level of activity continues to indicate a very. low growth rate as compared to
the hot leg.
6. During the 1§st'6'EFPP[Qf operations, no leakage events occurred.
7. Review of the gauging results for this six month period shows that

75 tubes were reported restricted in the tubelane region; this compares with

214 observed in January, 1979 after 9.5 EFPM. The apparent reduction in the

number of restrictions reflects the fact that plugging in February,“1979"was
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performed for a 10 month operating period, but only six months of operation
actually ensued. Therefore, it appears that the plugging criteria adopted for

10 months operation back in February, 1979 were.conservative.

B. Flow Slot Measurements

The results of the flow slot measurements are provided by Fig 12.

C. Other Denting Related Inspections

The U-bends of unplugged tubes in rows 2 thru 5 in steam generator B
were examined at 100 KHZ. No indications wére noted in these small °
radius U-bends.

D. ‘Regulatory Guide 1.83 Tnspection Results and Evaluation

“The regulatory Guide l.éB’fnspection results indicate no significant
progression of thinning. A total of only seven tubes were plugged based
on a 40%-wall thinning criterion. Th; majority of the tgbes plugged be-
cause of thinning exceeded the 40% critexion by a very small amount .

(within the tolerance of the Eddy Current method), and the actual thinning

of those’ tubes may have been less than 40%.
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IV.. Plugging Criteria :

A. Gauging Program

Ihegprogression of strain contours over the intendéd operating period
isjuti1ized as the basis for preventive pluaging of tubes in the tubeland
region which'are located in rows beyond 0.540" restricted tubes. In earlier
“inspections the closeness of the strain contour lines prevented identification
of the appropriaté cdntéﬁr which most reasonabﬁy indicated the extent and
. progression of tubes with greatest deformation. -Injtia11y, the 15% strain
contour was chosen when limited plant specific data was available and the
‘ strain contour lines indicated by finite g]ement"ana]ysisﬁfe]] close

together on thelplots.f A'review of the relaticnship béetween the most

.o restricted‘tubes at Turkey Point Units 3 and 4 and the finite element analysis _ . -

strain contours. indicates that the 17.5% strain contour mo%e'rea]istica11y

~estimates the boundary o0f these restricted tubes.

Thévgrowth of this contour was eva]uatea and éonservatiéé rate

. of growth for a ten month operating period was’ determined; -that is,
‘three_rows should be plugged over most of the tubelane and up to

six rows at the outside columns.. Again, it should be pointed out that there
have been numeroué cases of tubes restricting the 0.540 inch probe for some
time and not leaking. In any case the absence of any 0.540 inch restrictions
in the tubelane region negates the application of this criterijon.

IThe criterion established for plugging fhbes in the region of the
éatqh-plate differs from that used for other regions of the bundle. A1l
leaks in the patchplate region have occurred at Fhe perimeter of the plate
or near to the ‘patchplate boundary, where piug welds connect the patchplate

to the main body of the tube support plate. All observed data indicate that the

phenomenon at the patch plate is local in nature and is not consistent with
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the general strained state of the plate, noh can the phenomenon be
represented by'the finite element model. Due to these factors,mthe region of
the patchpTate‘is inspected and a specific set of plugging criteria ;pplied.
‘Because of the fact that Teékers %n this reéion have not always restricted '
0.540 inch probes, leakers and tubes that restrict the 9.540 inch phobe should
e treated alike, and the surroundind tubes sbout both should be plugged.
In additfon, tubes that restrict the 0.610 inch probe shou]a_be'pluggéd ;nd
tubes on either side of the patchplate-boundary ‘(plate perimeter on ohe“’
side the plug welds on the other three sides) that restrict thé 0.650 inch
probe should be plugaad '
F1na11y, due to the local plate cracklng that 1s belleved to’ occur
at, the per1pheny and near wedge 1ocat1ons tube’ leaks may occur here at lower .
levels of tube restr1c+1on than in the tube1ane Thus, the wedge areas
.should have their own inspection program and plugging criteria. The
-p1uggingfbriteria at hot 1ég wedge locations caf]sufor treat{ng_leakers
‘and-thbassfhaﬁ restrict the 0.540 inch probe in a similar manner. In
addition, tubes that restrict the 0.610 inch probe and peripheral tubes that
restrict the 0.650 inch probe should be plugged. Cold leg plugging will
be based on the degree -of activity noted and rates of progression observed
- from gaug{ng.

“-In assessing a 16 month operating peﬁiod, it was deemed appropriate that more
preventive plugging be accomb]ished beyond that dictated by the above
icohsiderations. It was determined that thi; basis should rely on plant
specific 1nformat1on rather than finite element ana]ys1s results. Since the
proposed 10 month cyc]e is approximately that for which preventive plugging
was perfqrmed in February, 1979, an evaluaticn of tube restriction behavior over

the latest period, i.e. the absence of 2.540 inch restrictions in the tuselane,

anslication of the approach adopted in Februar” 1279 is aporoorizie. The basis
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of the evaluation was the comparison of the .650 inch<restricted tubes rema%ning
unp]ugged from the prior inspection and the gauging results on ‘these tubes
during this inspection. The average and conservative estimate of subsequent re-
ductjoﬁ was calculated to be approximately 70 miis for 10 months. Thus, if

a .650" restricted tube is just slightly ;boy§7.619;, it is conservative o .
assume that iu 10 months: this' tube "could reach :§40".

" In applying these résufts, enginee?ing judgement was exércised’ to

- choose .650" restricted tubes most 1ikely to be close to .610". In general,

tubes restricting a .656“ pfobe Tocated in plugging valleys, those in close
proximity to .610" and .540" restricted tubes, and those in areas of current
act1v1tj were considered for pluaging.

The p1ugg1ng criteria wh1ch suooorts at 1eas» ten months of operat1on .

" are:

1. Al tubes which do not pass the 0.540 1inch probe will be plugged.
2. Additionally, for in excess of ten (10) months operatuon, three
, . . . (3) tubes beyond (1.e., hlaher rov. nunbers) any tube in column

1-92 which did not pass the 0.540 inch probe in the tubelane
region will be plugged. § .
. 3. A1l tubes which do not pass-the 0.610 inch probe will be plugged.

4, The tubes in any column for whicﬁ ulugging under criteria (1)
(2), or (3) above is implemented in the tubé]ahe region will also
be plugged in the‘lower row numbered tubes back to the tubelane
if not already plugged. )

5. As a .conservative measure, tubes completely surrouﬁding any'known .
leaking tubes including the diagonally next tube will be plugged-
if not already covered by the foregoing criteria. Since no leaking

tubes were discovered, application of this criterion is not required.

6. In any given column which is surrounded by columns containing tubes

with significant tube restrictions or prior plugging, (thereby |
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' o creating a "p1_qgg£ f.'a'l'ley’; in the pattern) engineew‘ﬂ:ng judgement
will be used to Ti11 the bottom of the valley. In the ;eripheral

tubelane areas near the thrée and nine 6'clock wedges," tubes surrounded .

by prev1ous1y p1ugged tubes or uubes exh1o1t1ng h1gh de.ormat1on
act1v1ty w111 be plugged based on engineering Judgement. Part1cu1ar
attent1on vias pa1d to .650 restr1cted tubes relative to the ten
month operation per1od j (
7. Add1t1ona1 prevent1ve p]uac1ng w111 be 1mp1ewented at the hot leg
| wedge 10cat1ons This p1ugg1ng w111 include all tubes that.
a. restrict-the 0.540 inch probe
b. restrict the 0.610 inch probe
. C. ne;trict the 0.656 inch probe at the periphery
. d. surround leakers and tubes that re;tricp‘the”0.5§0'jnch probe
including the diagonally next tube. | b
8: Application of the criteria specified-in 7. above, will be made on-
the basis$9f engineering judgement for cold leg wedge locations.
9. Addit{onal preventive pTugging will be %mp]ementéd in the patchp]ate
| region.  This plugging will include all tubes that:
a. restrict the 0.540 inch probe
. b. ‘restrict the 0.610 inch probe'
c. surround leakers and tubes that restrict the 0.540 inch probe
inc]udinq the diagonally next tube.
d. 1lie on either side§ of the patchplate boundary (plate perimeter
on one side, the plug welds on the other three) and restrict the
0.650 1nch probe.
The ten month oporat1ng perlod was also eva]uated re]atlve to 2 .
postulatad main steam line break accident (MSL8). In doing this, the

Tinite element analysis plots for 18 and 24 EFPM Seyond closure (Figures

13 and 12 were considered. These are considered to be representative of the
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antie%pated?aduenced conditions of the Turkey ébint Untt 3 steam genéerators
over: the next teh-month_Operating period: .It yas.assuhed that the actual
boundary of-the 17.5% tube loop strain contour.in the mostladvahced steam
geheratbr (B) is. indicated in the tubelane region by the previous plugging
boundary and the:present .549" restricted tubes. Using the .finite element
analysis results above, the aduancemeht of thekl7. % tube loop strain |
contour over the next ten months was estimated to be 1.9 rows. Using the
fact that there are 92 tubes in a row, the total predicted tubes in the

tubelane reg1on lying w1th1n the 17. 5 stra1n contour at the end of the next
ten months is:
- 1.9 rows in ten months x 92 tubes per row 175 tubes '

Subtract1ng out the tubes that were preventively plugged: in this area
in steam generator'B this time (14) ‘results in a total ‘of ]6]'unp]ugged tubes
W1th1n the 17:5% strain contour at the end of the “ten month operatwng
per1od. Assuming one intersection 1nvo]vement per tube' and assuming these
tubes would leak dur1ng a postu]ated main steam Tine break, the total

resu1t1ng 1eakag° from these tubes would b°

161 tubes. x 0.05 GPM = 8.05 GPM
tube

This auded to the 0.3 GPM Teakage assumed.to be present at the start
of a~postu1ated‘main steam line break (which would jncrease,to approximately
0.7 GPM due to MSLB different%é] pressures).}ieId a total Teakage less than
10 GPH, which has been determined in previous submitta}s to be an acceptable

]eveT of 1eakege during a postu]ated MSEBT
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B. "Regilatory Guide'1:83

The criteria for p]ugglng tubes in this area are estab]lshed in
the regu1atory gu1de

C. Preventive Plugging Accomplished

The :preventive p]ugging programs that were implemented are indicated
in Figures 15, 16, and 17. Both gauging and Regufatory Guide 1.83 program

"plugging are indicated. Table é summarizes this plugging.

'TABLE 3 Summary of Tubes Plugged

“‘Gauging -7 R:G:"1.83
© SG A - T 66 0
SG B Lo 43 "2
S6 C 52 5
161 -7

NOTE: The numbers above are preliminary. Plugging
operations are not completed as of this writing,
therefore, the Alnal numbers .may be sllghtly PR
‘"different.
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