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I.

Eddy Current Inspection of Steam-Generator Tubing

I.1

I.2

I.3

Inspection Scope

The initial inspection program selected was as described in CP&L
transmittal letter dated October 17, 1983, from Mr. S. R. Zimmerman
to Mr. S. A, Varga. This program was designed to ensure the

inspection of all regions in the S/Gs where tubewall degradation was

observed during previous inspections and to obtain a representative

sample of regions where no degradation was observed. This initial
program required inspection of all unplugged tubes from the inlet
and outlet sides of each S/G to varying extents (heights) as
required to cover the areas of concern. For the inlet sides of all
the S/Gs, inspection of all tubes through the U-bends was required.
The final outlet inspection scope is shown in Figures I,1-1 through
I.1-3. The final outlet scope reflects expansions made on the basis

of the inspection results,

Inspection Technique

The inspections were performed using multi-frequency Eddy Current
equipment. The inspection frequencies utilized were 400 KHz

differential, 200 KHz differential, 100 KHz differential, and 300
KHz absolute. Signal frequency mixes were utilized to aid in the

detection of tubewall degradation.

Results

The results of the eddy current inspections, indicated the presence
of degraded and/or defective tubing in four distinct regions of the

S/G tube bundles.

I.3.1 Tubesheet Crevice Region

The central region of the tube bundles of each S/G
exhibited corrosion indicative of a cracking mechanism in
the unrolled length (crevice) of tubing in the tubesheet,
This phenomenon was observed primarily on the inlet (hot
leg) side of the S/Gs. The corrosion is attributed to
intergranular attack (IGA) consistent with the degradation
observed in the same region of a tube removed from '"B" S/G

in August 1981.



I.3.2

I.3.3

Top of Tubesheet/Above Tubesheet (TTS/ATS Region)

The central area of the tube bundle on the inlet and
outlet sides of the S/Gs exhibited tube wall thinning in
the length of tubing from the top of the tubesheet up to
approximately 35 inches above the tubesheet. This
thinning is attributed to the presence of phosphate rich
sludge and phosphate precipitate in the S/Cs. The region
affected is consistent with the region where phosphate
precipitation is anticipated. Phosphate wastage has been
observed and carefully monitored in the TTS/ATS region
since 1973-1974, Prior to May 1983, the number and
severity of the indications had generally been observed to
increase at a relatively slow rate. This inspection and
the May 1983 inspection revealed a significant quantity of
new indications in the S/Gs. However, this inspection
revealed that the new indications identified in the May
1983 inspection increased in severity at a relatively slow

rate over the operating period.

Tube Support Regions

The section of tubing which passes through the tube
support plates (TSP) exhibited wall degradation on the
inlet and outlet sides of the S/Cs. The wall degradation
is located at or just above the tube support platés and is
attributed to phosphate thinning. The statistical spread
of the Eddy Current indications supports the conclusion
that phosphate wastage is the corrosion mechanism. This
has typically affected a small number of tubes in the
peripheral low flow regions. This inspection revealed
that the degradation has continued in the peripheral
regions. This inspection also revealed an increasing
number of new indiéations in tubes located in the center
of the tube bundles. This was observed primarily in the
A" S/G outlet. |



I1.3.4

1.4.0

U~Bend Region

The U-bend section of tubing primarily in peripheral tubes
exhibited wall degradation typical of phosphate wastage.
This occurred from 2 1/2 inches above the sixth TSP
(beginning of bend transition) up to approximately 35
inches above the sixth TSP, primarily on the inlet side of
the S/Gs. The same general groups of tubes also exhibited
wastage where the tube passes through the anti-vibration

bars.

A complete listing of all Eddy Current results for each

S/G is provided in Appendix I.

Evaluation of Eddy Current Results

An evaluation of the E/C inspection results was performed
by Westinghouse for CP&L. Appendix I contains a summary
of this evaluation and the statistical data generated.
This data is summarized in Table 1 below which gives the
overall maximum average corrosion rates for each generator

hot and cold leg.

Table 1
Number of Corrosion Rate (% Degrad/EFPM)

S/G Indications (Overall Without Pluggables)
A 29 HL 7.37

391 CL 6.45
B 33 ~ HL 7.17

163 ' : CL 3.46
o 22 HL 7.72

132 ' CL 4,83

This evaluation revealed that phosphate thinning has
continued to occur in the same general regions of the tube

bundles where past corrosion has occurred. The phosphate




thinning was observed to have increased the depth of
existing indications and to have initiated a significant
number of new indications. Tube wall corrosion for
existing and new indications was observed at higher rates
than in the previous operating period. However, con-
sistent with observations from the May 1983 inspection,
the corrosion rate for the existing indications was
substantially lower than that for the new indicatioms.
Also, the new indications identified in the May 1983
inspection were observed, in the November 1983 inspection,
to have corrosion rates essentially the same as the

indications which were old in the May 1983 inspection.

Corrosion continued in the tubesheet crevice region during
the last operating period. However, the overall number of
tubes plugged per Effective Full Power Months (EFPM) of
operations was significantly reduced over previous
operating periods. The individual plugging rate was
observed to decrease in two S/Gs and increase in the
third. This overall improvement is believed to be due to

reduced temperature operation.

The cracking phenomenon observed above the tubesheet in
the August 1981 inspection was not observed during this
inspection. This conclusion is supported by the
distribution of the Eddy Current indications with respect
to number and size. The elimination of the cracking above
the tubesheet is attributed to secondary chemistry
improvements, frequent crevice flushing, sludge lancing,

and low temperature operation.

I.5 Tube Wall Corrosion Rates

S/G tube wall corrosion rates were calculated by Westinghouse for
the regions which exhibited corrosion due to phosphate wastage.

These corrosion rates are presented in Appendix I.




Corrosion rates were calculated and are présented for both the new
and‘old indication populations for all regions except the tubesheet
crevice region. Also, combined rates using both the new and old-
populations were calculated. These calculations were performed with

the pluggable tubes included and with the pluggable tubes deleted.

As described in Appendix I, location criteria of + I inch and + 2
inches were used to differentiate between new and old indications
(i.e., if no previous indication existed within the + criterion, the
indication was classified as new). Corrosion rate calculations were
generated based on each location criterion and compared. The
comparison revealed that slightly smaller combined corrosion rates

result with the‘i 2 inch criterion.

Steam Generation Repairs

II1.1 Mechanical Tube Plugging

Mechanical tube plugging was performed to remove from
service all tubes with Eddy Current indications greater
than 47 percent. This plugging limit is consistent with
Plant Technical Specification requirements. In addition,
all tubes with detectable indications in the tubesheet
crevice region were plugged regardless of the indicated
penetration depth for unit reliability reasons. A listing
of all pluggable indications for each side of each §/G is

included in Appendix I.

In addition to the tubes with pluggable indications, two
tubes in "B" S/G were mechanically plugged due to plugging
errors. The total number of tubes plugged in each S/G is

provided below:



IIT.

S/G Tubes Plugged

A 116
B 217
C 242

Summary

The H. B. Robinson Unit No. 2 S/Gs were subjected to a
state-of-the-art Eddy Current inspection to detect and quantify tube
wall corrosion in all tube bundle regions which have exhibited
corrosion. The inspection scope was expanded as dictated by the
inspection results to ensure that all affected areas were

encompassed.

The inspection revealed tube degradation in several distinct regions
in each S/G where degradation had been observed in the past. In the
regions subject to phosphate wastage, degradation was observed to
have continued to progress at previously affected tube locations and
to have initiated at a significant number of new (previously
unaffected) tube locations. The rate of progression at the "o0ld"
locations was calculated at rates generally higher than in the
previous operating period. The highest corrosion rates were
calculated for the "new" location populations. However, indications
which were "new" in the last inspection were observed to progress at
approximately the same rates as indications which were old in the
last inspection. The number of tubes in the crevice region affected
by intergranular attack and stress corrosion cracking per EFPM of

operation was observed to decrease from that of previous operating

periods.




Maintenance performed on the S/Gs consisted of mechanical plugging
of all tubes with eddy current indicatioms in excess of the
Technical Specification plugging limit., In addition, all tubes with
detectable indications in the tubesheet crevice region were plugged
for unit reliability reasons. A total of 116 tubes were plugged in

"A" S/G, 217 in "B" S/G, and 242 in "C" S/G.

Leak tests were performed on each S/G prior to closeout of the
primary side to verify tube bundle integrity. These were performed
at 200 psi secondary to primary pressure differential with

satisfactory results.

- 10 -



91 898785 B3 197117575 71 L9 b7 L5L3 £159 57 55 535199474543 4

17 353331 2927252321917 151311 97 5 3

| | | COLUMNS
92 solsalalmlpalzos h210 L2leolsales 34{32]’ 2L12412220018[16
' |
: L 4+ N 44 a3
T ! = u v
+HHH L L Toradd » 42 4
mRacans ez S rrenmus B39
i 1 l)" kXA ¥A .Hl\ 4 38 37
BZARRPRYS K oD 36 >
X TTEE anadus o = 35
' - MLy 2 E = 33
‘ b N H 32
T ir 1] 44414 ] 3!
1 ; £ x&n- 50 29
LA Rk R ek 1 | % 28 ;
L ok - 2 = 27
» : X k- 26 :
Xty ¥ 1] ST > 25
T - e4-1-- !
. - b oo - 24 2?
INEEAD ) T ] 22
1%t L : 21
n A 20 19
“_QP' * 1) *.'tt 16 17
§ —._,‘ ob el 16
JE_ $20,28844% \ 14 g
il L] \
- be 1ot \l ) :S H
+--- T 9
._j_. N XTXIX] . \ —8
ERERA - \‘ /.;ﬁ" 27
: 1 i 5 5
T i 3
_ e 2 |
—F—| " ROWS

"'c" s/G Outlet Inspection Scope
Figure I.1-3

‘e — Plugged tubes

NOZZLE—**

X - Inspect Through Sixth Tube Support Plate

_Inspect All Remaining Tubes Through First Tube
Support Plate



QQGTBSB’_\& TITTIISTE TN LIET LS LA G

ye o T

'SERIES 44

£357555351494745435 4

7353331 2927252321917 151311 97 5 3 |

"B" S/G Outlet Inspection Scope
Figure I.1-2 .

Inspect All Remaining Tubes Through First Tube

Support Plate

e — Plugged tubes

, ' _ COLUMNS -
guienlazlsaaiL|az); Lu154/52/60l48146 (a4 42 3oz8l2.6P2a2212018 16[14}12 6|4
- 1T 44
VWl S T O O 0 o X a2
;‘§<l’“ b a0
f;L_ 3
g 36
. T - m_§4
i T 32
- ' 30
4% f‘ p X -8
be4 1S —26
—|-{ e t - 29
.A_M”' ﬁ';\ql» : 22
" i e 20
9! AT p—T
4:—1 e
| E : 14
: -\ —12
- K- t-= ¥
> - 10
= :
it sShe e er A
L 3.
o NOZZLE —&=

" X - Inspect Through Sixth Tube Support Plate




SEF?IF_

91 898785 B3 1‘)7175757! NN LSl.'!.L\ 595755 533!4947 A543 4)

37353331 29272523211917 151311 975 3 1«

"A" S/G Outlet Inspection Scope
Flgure I.1-1

: : . | COLUMNS
{90l8alsLienlBrlsaaiLtaz7olelLLla]uz|iolsaluelsa|s2|smanianlaa sz jac{30 3034323 0fz8]2 Ll2al2 2[20118] 16]1412]1018| 6| 4 | 2
e R RLEY
~L
¢ 1 ;
gt‘,b L [ 11 ] u a4
JEIRK 98 Q. 1 t a7
BRRER 14 L
oL - a0
FipRramars I 38
RN - 16
.. 1 O =
- . ;( _._‘.): \\.J_A - 54
;.$~ REN e — 32
Qe 1»0—;‘-- \’ T i 10
T AR N 28
RYRRN »*- sﬂ%ﬁﬁ-_:xi« 26
N Y Y X+ 24
x| b&-|- @X- ;) N 22
. ¢ | ook 3 X 4 XA FAFayq) ‘\ 16
- WSO XH AR KL LIE n y:
| -2 | 1 ::& -t |- |2 IO\, I
p B iy I XXXX 3 -4 ,kg% \ |2
] I 7% JTRE
q -L;um-r . |- LR R R -1 11| &1 Re Jok 2k \‘ T
RIELItY RV SEISaE B HE sy ) #—8
Jokx e X nyw 4#_ -1, 35@&9&1 ! ~
XA mé 34 ? F &tk - % - )
17 ft % z *d ! §r‘-$ WV 1 5’“
4
N ¥ ,—(\. : £ AAAaka P, ip\ e L L ATL L & ngi 2
AN AALATAY CAGAY NAAAAA A A N AAA A AR AN A "
. 1 ) 1 1 )y ROWS

NO‘Z‘ZLEV--%-

, Inépect All Remaining TubesvThrough First
- Tube Support Plate

e - Plugged tubes

X - Inspect Through Sixth Tube Support Plate

13-



. APPENDIX I
® :

November 1983 Steam Generator Outage

Steam Generator Inspection and Repair Report

Westinghouse Eddy Current Inspection Data Evaluation Summary




‘ , APPENDIX I

Table of Contents

A I.1.0 - Introduction
‘AT 2.0 List of Summary Tables
A.T 3.0 Description of Computer - Generated Data Provided

A.I1.3.1 Distribution of Eddy Current Indications by Size
and Elevations Within the Steam Generators.

A.I1.3.2 Growth Evaluations for Reported Eddy Current
Indications Between the May 1983 and November 1983
Inspections.

A, 1.3.3 Listing of Pluggable Indications

A.1.3.4 Listing of Indicatioﬁs

A,I.3.5 Tubesheet Maps

Attachments




APPENDIX T
| ‘ List of Attachments
Attachment Title

I Distribution of Eddy Current indications by size and

elevations within the steam generators.
II Distribution of indications - Histograms.

ITI Conventional growth evaluation of indications of
20% in both the November 1983 and May 1983

inspections (pluggable indications included).

| Iv Evaluations of growths of "new" indications in the

‘ November 1983 inspection (pluggable indications

’ included).

\

’ \' ’ Conventional growth evaluation of indications of
| 20% in both the November 1983 and May 1983

|

inspections (pluggable indications deleted). .
VI ‘ Evaluations of growths of 'new" indications in the
November 1983 inspection (pluggable indications

deleted).

VII Tubesheet maps showing indications reported at

various elevations.
VIII Listings of pluggable indicationms.

X Listings of all indications.




Introduction

At the request of Carolina Power and Light Co. (CP&L), an analysis
of the results of the November 1983 steam generator Eddy Current
inspectioné at the H, B. Robinson Unit 2 Plant was made by
Westinghouse Steam Generator Inspection Analysis Group personnel.
Computer techniques (SUPERTUBIN) were used to transmit the
inspection data from the evaluation center near the Plant site to
the Westinghouse Powér Systems Computer Center (PSCC) for on-going
analysis during the inspection program. A check of the complete
Eddy Current data ensemble was made to determine that the
transmitted data were completely and correctly stored in the PSCC
computer facility. Computer techniques (PRAISE Programs) were also
employed to organize the data according to specific steam generators
and tube elevations of interest, to perform statistical
calculations, and to produce displays of the data in the form of
histograms and tubesheet maps. Calculations of the Eddy Current
indication growth rates were made manually using the computer
generated statistical data and the value of 3,64 effective full
power months (EFPM) of operation prior to the inspection shutdown
(provided by CP&L).

‘Summary information generated from the original inspection data,

including Eddy Current size distributions, growths, and growth rate,

is presented in Table 1 through 6.

The computer printouts from which the summary tables were prepared

are also included as a separate part of this Appendix.



. A.1.2.0

List Of Summary Tables

Tables 1 through 7 provide one-page summaries for all three steam

generators as follows:

TABLE 1 -
TABLE 2 -

TABLE 2a-

TABLE 3 -

TABLE 3a-

TABLES -~

4,4a,

5,5a

TABLES -

6-1 to
6-12

Eddy Current size distribution statistics.

Conventional Eddy Current growth statistics

(* 1 inch elevation criterion).

Conventional Eddy Current growth statistics with pluggable
comparisons deleted (+ 1 inch elevation criterion).

New indication growth statistics (*+ 1 inch elevation
criterion).

New indication growth statistics with pluggable
comparisons deleted (* 1 inch elevation criterion).
Corresponding to Tables 2, 2a, 3, 3a, respectively, except

for a * 2 inch elevation criterion.

Growth rate calculations for (a) the combined "above the
tubesheet”" and "top of the tubesheet" data, (b) tube
support plate elevations, and (c) U-bend region data for
each steam generator leg for conventional growth (previous
indications), newly reported indications, and the sum of
the two growth categories. A similar set of growth
calculations was made for the cases with deletion of
pluggable comparisons in each table. Tables 6-1 to 6-6
are for indications compared to within * 1 inch of
elevation between the November 1983 and May 1983
inspection. Tables 6-7 to 6-12 are for * 2 inch elevation

growth comparison. (See section I.A. 3.2 below.)

For the purpose of data reduction, the Eddy Current indication

growth calculations (Table 2 through 5a) were made for five tube

bundle elevations using the various criteria as explained in Section
A.I. 3.2 below).



A.I1.3.0
A.I.3.1

Tables 2 through 5a were used to calculate the indication growth
rates (7 penetration per EFPM of operation) summarized in tables 6-1
through 6-12. In these tabulations data for the "top of the
tubesheet" (TTS) and "above the tubesheet" (ATS), elevations were
combined since these are essentially continuous elevations in the
sludge pile region below the first tube support plate and are seen
to behave as a single region with respect to tubewall corrosion as
shown by the eddy current size distribution histograms, which are
consistent with the presence of thinning as the predominant mode of

tubewall degradation for this overall region.

Description Of Computer-Generated Data

Distribution of Eddy Current Indications by Size and Elevations

Within the Steam Generators.

The distribution by size of all reported indications <20%, as well
as those indications reported as »20% and distorted signals (DS) are
separately tabulated for each leg of the three steam generators.

The data were segregated into the five locations (elevations) where
Eddy Current indications have been identified in past inspections,
i.e., below the tubesheet, top of the tubesheet, above the tubesheet
(from the tubesheet up to but not including the first support

plate), tube support plates (TSPs) and in the U-bend.

Several points of clarification are in order:

a) Those indications classified as "In the U-bend" arbitrarily
include all indications reported at anti-vibration bar (AVB)
elevations as well as all indications reported at elevations
greater than 2% inches above the uppermost tube support plate
(TSP # 6).

b) Those indications reported at elevations 2% inches above TSP
#6, as well as all indications reported at or above the other
five TSPs, are classified as TSP indicationms.

c) Those indications reported at AVB locations are included in the

hot leg U-bend tabulations.



A.T.3.2

The number of indications reported at the five elevations of
interest- are entered in the columns designated as "Percentage of
Wall Penetration." The wall penetration ranges are arbitrarily
divided into class widths of seven percent in order to accommodate
the plugging criterion of 48 percent and to yield equal class widths
over as much of the range of 20-100 percent as possible. In this
arrangement, fhe last interval of data is only four percent (97-100

percent).

The arithmetical mean, the standard deviation, and the number of
data points for each of the five elevations are listed in the top

half of each indication size distribution table.

The distribution by size of all indications 20 percent are also
displayed in the form of histograms. A separate histogram is given
for each of the five tube bundle elevations of interest in each of
the size distribution tables. For completeness, a histogram showing
no bar graph is included for those cases where no Eddy Current

indications were reported at a particular elevation.

Growth Evaluations for Reportéd Eddy Current Indications Between the

May 1983 and November 1983 Inspections.

The change in size of indications between the preceeding (May 1983)
and current (November 1983) inspections is tabulated according to
the number of indications showing growths within various growth
ranges at each of the five tube bundle elevations described above.
Growth range intervals of five percent (in terms of wall penetration
increase or decrease) were selected for convenience. Negative
growths reflect uncertainties in the Eddy Current method and do not
represent a "healing" process. As in the case of the indication
size distribution tables, the descriptive statistics are listed in
the top half of each growth evaluation table. Since a large number
of indications was observed where none were reported in the previous
inspection, the growth evaluations were sub-divided into (a) a
conventional growth evaluation where only those indications with

reported wall penetration of 20% in both the November 1983 and May

-7 -




1983 inspections were compared, and (b) a "new" growth evaluation
which includes only those November 1983 indications which were
reported at locations where none were found in the previous

inspection.

A criterion for the computerized determination of an indication

growth as either "o0ld" or "new' was devised since it is recognized

that some variation in the designated value of the elevation of an
g

Eddy Current elevation is possible.

The reported elevation of an Eddy Current indication is obtainable
from an examination of the position of the Eddy Current signal on
the strip chart record of the inspection combined with consideration
of the chart speeds normally utilized in steam generator Eddy
Current inspections. Since the strip chart is essentially a,
compressed scale relative to the vertical distance of an indication
from the top of the tubesheet, inaccuracies in estimating this
distance are possible. Consequently, criteria were developed and
written into the computer programs so that an indication can be
classified as either an "o0ld" ("previously reported") indication or
a "new" (not previously reported) indication for calculating the
growth of indications between inspections. Therefore, the selection
criterion adopted for the May 1983 inspection evaluation stated that
an indication in a particular tube with differences in elevation % 1°
inch between inspections is to be counted as an "old" indication,
("o0ld" indication growth is synonymous with conventional growth).

An indication reported in a tube where a NDD (no detectable defect)
was reported in the earlier of the two inspections or where a
difference in elevation in excess of * 1 inch was reported between

the two inspections is considered a "new" indication.

A visual inspection of the data in May 1983 as well as in November
1983 revealed a number of instances where the * 1 inch elevation |
criterion for determining "0ld" or "new" indications resulted in

comparisons being designated "new" when, in the evaluator's

judgement, they were most likely "old" or previous indications.




This judgement was reenforced by comparison of Eddy Current signals
from selected tubes using the Digital Data Analysis System (DDA-4).
For example, the data for tube R25-C54, steam generator A (inlet),
were reported as follows:

In May 1983: 257 2 inches above the tubesheet.

In November 1983: 247 0.7 inches above the tubesheet.

No other indications were reported for this tube in either
inspection. It is, therefore, reasonable to assume that these data
represent the same indication. Under the * 1 inch comparison
criterion discussed above, this indication would be classified as a
"new" indication in November 1983 with a growth of 24%. Under a
more reasonable criterion, this indication would bevclassified as an
"01ld" (or previous) indication with a growth of -1%. For this
reason, the growth data were re-calculated using an elevation
criterion of * 2 inches for classification of indication as "new" or
"01d". Use of the * 2 inch criterion results in somewhat lower
calculated growth rates (see Table 6). Both sets of growth
caiculation results are included in this Appendix. The * 1 inch
criterion growth data are summarized in Tables 2, 2a, 3, 3a,. The %
2 inch criterion are summarized in Tables 4, 4a, 5, 5a. The * 1
inch criterion was adopted in May 1983 for the sake of conservatism
and is also the more conservative criterion for the November 1983

inspection.

In addition, for each of the conventional and "new" growth
evaluations, two additional sub-classifications were made, i.e.,
growths from all indication size ranges and growths without the
pluggable indications. Thus, for each elevation criterion, four
categories of indication growth evaluations were prepared, each
covering all steam generator legs and tube elevations. The
"pluggable deleted" evaluations are clearly distinguishable from the
"all indications" evaluation by the notation "W/OP" at the upper

right hand side of the appropriate heading.

Note that the "new'" indication growth evaluation tables are

equivalent to "new" indication size distribution tabulationms.

-9 -




A.I1.3.3

A.I1.3.4

I.A.3.5

Listing of Pluggable Indications

A listing of all Eddy Current indications >48% is provided for each

steam generator leg.

Listing of Indications

A list of all indications less than as well as greater than 207% is
represented for each steam generator leg. These data were extracted
from the "all data" lists for convenience in comparing indications

between inspections.

Tubesheet Maps

Tubesheet maps showing the locations of the reported Eddy Current
indications are presented for each steam generator leg. A separate
map is given for each of the five elevations of interest.

These elevations are labeled on each map as follows:

ATE Above the tube end (same as below the tubesheet or

tubesheet crevice).
TTS Top of the tubesheet.

ATS Above the tubesheet (between TTS and the first tube

support plate).
TSP Tube support plate elevations. -

AVB All AVB indications plus indications 2% inches above the

top support plate (same as U-bend region).

On these maps, indications reported at all four AVBs are

shown on the hot lég maps for each steam generator.

- 10 -



ATTACHMENT I

Distribution of Eddy Current Indications by Size and Elevation Within the

Steam Generators.
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Below the Tubesheet
Hot Leg 13
Cold Leg
Top of the Tubesheet
Hot Leg 22
Cold Leg 76
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LOCATION
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Hot Leg
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Hot Leg
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Hot Leg
Cold Leg

At the Support Plate
Hot Leg
Cold Leg

In the U-Bend
Hot Leg
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SUMMARY OF EDDY.CURRENT INDICATION GROWTH STATISTICS
FOR ALL INDICATIONS RECORDED AS =220% AT BOTH
1983 INSPECTIONS

Jo]

178
148

80

31
0

Standard Deviation

2
H. B. ROBINSON UNIT #2

THE NOVEMBER, 1983 AND MAY,

0.00
0.00

-6.43

4.86

2.50

3.05

0.23
0.00

0.00

0.

12.
34.

00

16
67

7.15

4.
0.

.60

.95

.11

79
00

o]

79
20

106
232

98

20

1

8
~ 14

8
2

4.

0.

-0
25

.54
.90

.39
.97

40

09

.50
.00

7.13
0.00

=]

63
88

181
558

3

96

5
0

S/G C

Av. (%)

6.00
0.00

11.08
2.63

2.44

-1.33

7.97

-1.40
0.00

S.D. (%)

0.00
0.00

16.13
13.17

11.68
10.69

8.08

10.33

5.03
0.00

Number of Indications220% that were compared in both inspectiors {# 1" elevation criterion)
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' H. B. ROBINSON UNIT #2

SUMMARY OF EDDY CURRENT INDICATION GROWTH STATISTICS
FOR INDICATIONS RECORDED AS_220% AT BOTH
THE NOVEMBER, 1983 AND MAY, 1983 INSPECTIONS.
(PLUGGABLE INDICATIONS DELETED)

LOCATION ~ s/G A S/G B 5/G ¢
n Av.(8)  S.D.(%) n AV.(3)  S.D.(3) n AV.(8)  5.D.(3)
Below the Tubesheet =
Hot Leg -0 0.00 0.00 : 0 0.00 0.00 0 0.00 0.00
Cold Leg -0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
Top of the Tubesheet
' Hot Leg- 5 -=-8.80 10.31 46 3.39 9,32 40 1.90 10.11
Cold Leg 5 -19.80 11.99 12 12,58 8.13 - 65 -3.46 9.84
Above the Tubesheet _
Hot Leg 173 4,28 6.30 : 87 4,32 8.20 168 -0.20 7.52
Cold Leg 135 2.33 8.11 209 1.34 8.61 501 -0.80 7.49
At the Support Plate |
Hot Leg 2 2.50 4,95 5 4.40 3.44 3 -=-1.33 8.08
Cold Leg 80 2.59 9.02 94 ~-0.92 _ 7.51" 74 5.87 8.47
In the U-Bend _ .
Hot Leg 30 -0.07 4.58 200 -0.50 7.13 5 -=1.40 5.03
Cold Leg 0 0.00 0.00 0 0.00 0.00 i 0 0.00 0.00

n = Number of Indications 220% that were'compared in both inspections (t 1" elevation criterion)
Av. ’ '

Arithmetic Mean Growth of Indications

S.D.= Standard Deviation.




LOCATION

Below the Tubesheet
Hot Leg
Cold Leg

Top of the Tubesheet
Hot Leg
Cold Leg

Above the Tubesheet
Hot Leg
Cold Leg

At the Support Plate
Hot Leg
Cold Leg

In the U-Bend
Hot Leg
Cold Leg

n = Number of

Av.= Arithmetic

SUMMARY OF EDDY C
FOR ALL

|2

13
51

226
399

27
316

56
2

S.D.= Standard Deviation

"NEW" INDICATIONS AT THE NOVE
(INDICATIONS NOT
NOT WITHIN + 1 INCH OF IN

71.15
32.33

35.15
39.61

30.89
30.15

28.63
29,07

28,25
29.00

26.45
5.51

11.83
17.18

12.73
9.02

6.59
7.50

5.99
4.24

Mean Growth of Indications

Q.

H. B. ROBINSON UNIT #2

PREVIOUSLY REPORTED OR
DICATICNS PREVIOQUSLV REPORTED IN MAY, 1983)

o’

33
72

105
329

29
71

21
0

URRENT INDICATION GROWTH STATISTICS
MBER, 1983 INSPECTION
AT ELEVATIONS

S/G B
Av. (%) S.D. (%)
80.60 9.43
35.00 0.00
41.73 16.78
42,13 13.35
48,29 22.62
33.27 11.50
31.17 9.53
31.82 8.03
30.91 7.24
0.00 0.00

"New" Indications 220% in November, 1983

fo]

20
29

142

249

20
66

S/G C

Av. (%)

86.33
0.00

44,35
35.10

35.13

. 33.69

35.75
35.33

27.25
0.00

S.D. (%)

23.15
0.00

20.55
11.15

15.66
11.86

14.99
10.61

6.31
0.00



LOCATION

SUMMARY OF EDDY CURRENT INDICATION GROWTH STATISTICS
INDICATIONS AT THE NOVEMBER, 1983 INSPECTION

( (INDICATIONS NOT PREVIOUSLY REPORTED OR AT ELEVATIONS

NOT WITHIN #+ 1 INCH OF INDICATIONS PREVIOUSLY REPORTED IN MAY, 1983)'

FOR

n
Below the Tubesheet -
Hot Leg
Cold Leg
Top of the Tubesheet
Hot Leg 12
Cold Leg 39
Above the Tubesheet
Hot Leg 205
Cold Leg 386
At the Support Plate
Hot Leg 27
Cold Leg 311
In the U-Bend
Hot Leg 56
Cold Leg 2
n =
Av.=
S.D.= Standard Deviation

" NEW L

H. B. R

0
OBINS

ON UNIT #2

(PLUGGABLE INDICATIONS DELETED)

S/G A
Av. (%) S.D. (%)
25.33 2.89
32.33 5.51
33.33 10.28
31.51 8.38
27.45 6.22
29.04 6.48
28.63 6.59
28.74 6.77
28.25 5.99
29.00 4,24

n

0

25
55

57
302

28
69

20
0

S/G B

Av. (%)

0.00
35.00

34.00
36.91

29.44
30.58

29.96
31.04

29.95
0.00

= Number of "New" Indications=20% in November, 1983

Arithmetic: Mean Growth of Indications

S.D. (

0.00
0.00

8.57
8.65

6.82
6.39

7.10
6.57

5.92
0.00

|

11
26

121
225

19
58

0

27.00
0.00

30.00
32.54

29.57

30.72

32.74
32.53

27.25

0.00

0.00
0.00

10.29
8.23

7.04
6.86

6.76
7.57

6.31

0.00 -



H. B. ROBINSON UNIT #2

SUMMARY OF EDDY CURRENT INDICATION GROWTH STATISTICS
FOR ALL INDICATIONS RECORDED AS 220% AT BOTH
THE NOVEMBER, 1983 AND MAY, 1983 INSPECTIONS

LOCATION S/G A S/G B S/G C
n  Av.(3)  S.D.(%) n Av.(3)  S.D.(8) n Av.(%)  S.D.(
Below the Tubesheet
Hot Leg 0 0.00 0.00 0 0.00 0.00 ' 2 10.00 5.66
Cold Leg ' 0. 0.00 0.00 0 0.00 0.00 0 0.00 0.00
Top of the Tubesheet . »
Hot Leg 7 =-6.43 12.16 82 9.44 14.06 63 11.08 - 16.13
Cold Leg . 7 =1.00 34.67 27 14.74 9.73 92 3.26 13.45
Above the Tubesheet .
Hot Leg 197 4.73 6.98 112 8.16 12.21 201 2.47 11.43
Cold Leg 177 © 4.15 10.79 289 3.48 11.37 624 1.49 10.84
At the Support Plate .
Hot Leg "3 -6.00 15.13 9 3.67 4.09 3 -1.33 8.08
Cold Leg 84 2.85 9.11 110 0.41 8.71 102 7.64 10.16
In the U-Bend
Hot Leg 41 -0.05 4.80 24 =-1.00" 6.76 10 -1.70 7.97
Cold Leg 0 0.00 0.00 1 25.00 0.00 0 0.00 0.00
n = Number of Indications=>20% that were compared in both inspections(+2 " elevation criterion)
Av Arithmetic Mean Growth of Indications

Standard Deviation

wn
o
(I




Below the Tubesheet

Top of the Tubesheet

Above the Tubesheet

At the Support Plate

LOCATION

Hot Leg
Cold Leg

Hot Leg
Cold Leg”

Hot Leg
Cold Leg

Hot Leg
Cold Leg

-'In the U-Bend

Av,
S.D.

Hot Leg
Cold Leg

TA] a
H. B. ROBINSON UNIT #2
SUMMARY OF EDDY CURRENT INDICATION GROWTH STATISTICS
FOR INDICATIONS RECORDED AS 320% AT BOTH
THE NOVEMBER, 1983 AND MAY, 1983 INSPECTIONS

(PLUGGABLE INDICATIONS DELETED)

s/G A S/G B

n  Av.(%) S.D. (%) n Av.(®) §.D. (%)

0 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00

5 -8.80 10.31 47  3.57 9.30

5 -19.80 11.99 17 12.24 .8.17

191 4.18 6.15 94  4.33 7.94

164  2.13 8.13 256  1.17 8.61

-6.00 15.13 9  3.67 4.09

83 .60 8.89 105 -0.58 7.24

40 ~-0.28 4.63 24 -1.00 6.76

0 0.00 0.00 0 0.00 0.00

Arithmetic Mean Growth of Indications

Standard Deviation

=]

40
68

189
561

w

10
0

S/G C

Av. (%)

0.00
0.00

1.90
-2.88

‘0.12
-0.78

-1.33
5.60

-1.70
0.00

0.00
0.00

10.11
9.89

7.63
7.51

8.08
8.27

7.97
0.00

Number of Indications >20% that were compared in both inspections [t 2" elevation criterion)
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LOCATION S/G A
n Av. (%) S.D.{(
Below the Tubesheet
Hot Leg 13 71.15 26.45
Cold Leg 32.33 5.51
Top of the Tubesheet
Hot Leg 10 36.90 11.67
Cold Leg 50 39,08 16.93
Above the Tubesheet
Hot Leg 155 31.06 14.61
Cold Leg 339 30.24 9.08
At the Support Plate '
Hot Leg 26 28.89 . 6.59
Cold Leg 295 28.87 7.41
In the U-Bend
Hot Leg 41 27.46 5.51
Cold Leg 2 29.00 4,24
n = Fumber of "New" Indications=20%
Av.= Arithmetic Mean Growth of Indications
S.D.= Standard Deviation

SUMMARY OF EDDY CURRENT INDICATION GROWTH STATISTICS
FOR ALL "NEW" INDICATIONS AT THE NOVEMBER,

H. B. 'ROBINSON UNIT #2

o

1983 INSPECTION

(INDICATIONS NOT PREVIOUSLY REPORTED OR AT ELEVATION .
NOT WITHIN + 2 INCHES OF INDICATIONS PREVIOUSLY REPORTED IN MAY, 1983

a

10

20
71

88
216

23
56

o

2 in MNovember,

S/G B

Av. (%)

80.60
35.00

40.45
42.06

51.38
31.98

30.44
31.13

29.86
0.00

S.D.

9.43
0.00

17.54
13.43

23.08
10.27

10.29
8.11

7.53
0.00

oo

Jo]

12
21

108
141

19
48

0

86.33
0.00

42.58
35.00

36.25
32.82

36.05
34.54

26.55
0.00

S.D.(

23.15
0.00

22,21
11.74

17.41
11.31

15.34
10.99

' 5.63
0.00



SUMMARY OF EDDY CURRENT INDICATION GROWTH STATISTICS
FOR "NEW" INDICATIONS AT THE NOVEMBER, 1983 INSPECTION
(INDICATIONS NOT PREVIOUSLY REPORTED OR AT ELEVATIONS

H.

ON UNIT #2

5a

NOT WITHIN + 2 INCHES OF INDICATIONS PREVIOUSLY REPORTED IN MAY, 1983)

LOCATION

Below the Tubesheet
Hot Leg
Cold Leg

Top of the Tubesheet
Hot Leg
Cold Leg

Above the Tdbesheet
Hot Leg
Cold Leg

At the Support Plate
' Hot Leg
Cold Leg

In the U-Bend

Hot Leg
Cold Leg
n:
Av.= Arithmetic

S.D.

Je]

135
327

- 26
292

41
2

Mean Growth of Indications

Standard Deviation

(PLUGGABLE INDICATIONS DELETED)

S/G A

Av. (%)

25.33
32.33

34.67
31.51

25.99
29.05

28.89
28.55

27.46
29.00

2.89
5.51

9.85
8.38

5.32 -

6.36

6.59
6.71

5.51
4.24

N

0

17
54

43
202

22
54

13
0

Number of "New" Indications 2 20% in November,

Av. (%)

0.00
35.00

34.41

- 36.72

29.63
30.00

28.86
30.11

28.31
0.00

1983

S.D. (%)

0.00
0.00

9.25
8.62

6.64
6.48

7.17
6.07

5.01
0.00

=

87
128

18
43

0

27.00
0.00

28.29
32.16

28.79
30.12

32.89
32.00

26.55
0.00

0.00
0.00

9.25
7.96

6.99
6.96

6.92
8.08

5.63
0.00



H. B. ROBI‘ UNIT #2

SUMMARY OF EDDY CURRENT INDICATION

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION

(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

ELEVATION OF INTEREST

FOR STEAM GENERATOR A INLET

‘ *
TYPE OF COMPARISON

NOTES:

n = number of comparisons

Previous Newly Reported Combined
Indications Indications
A. TTS & ATS n = 185/ 178 - 239/ 217 424/ 395
Growth (%) = 4.39/3.91 31.13/27.78 19.46/17.02
Rate (3/EFPM) = 1.21/1.07 8.55/ 7.63 5.35/ 4.68
B. TSP n = 2/2 27/27 29/29
‘ Growth (%) = 2.50/2.50 28.63/28.63 26.83/26.83
Rate (3/EFPM) = 0.69/0.69 7.87/7.87 7.37/7.37
" Cc. Uu-Bend n = 31/30 56/56 87/86
Growth (%) = 0.23/-0.07 28.65/28.25 18.27/18.37"
Rate (3/EFPM) = 0.69/-0.02 7.76/7.76 5.02/5.05
. D. (A&B&C) n = 218/210 322/300 540/510
Growth (%) = 3.78/3.33 30.42/27.94 19.66/17.81
Rate (% /EFMP) = 1.04/0.91 8.36/7.98 5.40/4.89

Previous Indications -~ are those reported as 220% at both the MNovember, 1983 and May, 1983
inspections and for reported elevations within + 1 inch for each date for each separate tube.
Newly Reported Indications - are those recorded as NDD in May, 1983 or recorded at elevations
outside a range of + 1 inch of indications observed in May, 1983 for each separate tube.
*Ratio - shows values for pluggable indications included/pluggable indications deleted.
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._ H. B. ROBIX\. UNIT #2 |

SUMMARY OF EDDY CURRENT INDICATION

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION
(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

FOR STEAM GENERATOR A OUTLET‘

ELEVATION OF INTEREST } _ TYPE OF COMPARISON
Previous Newly Reported : Combined
| Indications Indications
o A. TTS & ATS n = 155/140 © 450/425 605/565
3 - Growth (%) = 4.59/1.54 ‘ 31.22/29.27 24.40/22.40
| | Rate (%/EFPM) = 1.26/0.42 B 8.58/8.04 6.70/6.15
B. TSP ' n = 80/80 316/311 ‘ 396/391
i ‘Growth (%) = 3.05/3.05 ©29.07/28.74 23.81/23.48
. Rate (% /EFPM) = 0.84/0.84 7.99/7.90 6.54/6.45
C. U-Bend n = 0/0 2/2 2/2
Growth(%) = 0/0 | 29.00/29.00 29.00/29.00
Rate (%/EFPM) = 0/0 ' 7.97/7.97 7.97/7.97
D. _(A&B&C) n = 235/220 768/738 I 1003/958
Growth (%) = - 4.07/2.09 30.33/29.05 . 24.18/22.85
Rate (% /EFMP) = 1.12/0.57 8.33/7.98 6.64/6.28
NOTES : T ) T
n = number of comparisons

?reviou§ Indications - are those reported as 220% at both the MNovember, 1983 and May, 1983
inspections and for reported elevations within + 1 inch for each date for each separate tube.
Newly Reported Indications - are those recorded as NDD in May, 1983 or recorded at elevations
*outglde a range of + 1 inch of indications observed in May, 1983 for each separate tube.
Ratio - shows values for pluggable indications included/pluggable indications deleted.
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. , - H. B. ROBI UNIT $2

SUMMARY OF EDDY CURRENT INDICATION

' GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION
(FOR. 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

. FOR_STEAM GENERATOR B INLET

ELEVATION OF "INTEREST o ’ | - TYPE OF COMPARISON *
Previous Newly Reported Combined
_ Indications Indications
A, TTS & ATS n - 185/133 ‘ . 138/82  323/215
Growth (%) = 8.45/4.00 , 46.72/30.83 24.80/14.23
Rate (%/EFPM) = 2.32/1.10 12,84/ 8.47 6.81/ 3.91
B. TSP n = . 5/5 : - 29/28 34/33
‘ Growth (%) = .4.40/4.40. ©31.17/29.96 27.23/26.09
Rate (%/EFPM) = 1.21/1.21 8.56/8.23 7.48/7.17
C. U-Bend n = 20/20 21/20 41/40
Growth (%) = -0.50/-0.50 : 30.91/29.95 15.59/14.73
Rate (%/EFPM) = -0.03/-0.03 8.49/8.23 4.28/4.05
D. (As&B&C) n = 210/158 188/130 : 398/288
Growth (%) = 7.50/3.44 42.56/30.51 24.06/15.66
Rate (%/EFMP) = 2.06/0.95 - 11.69/8.38 6.61/4.30
NOTES : | . R — S
n = pumber’of comparisons :
Previous Indications - are those reported as 220% at bith the November, 1983 and May, 1983

inspections and for reported elevations within + 1 inch for each date for each separate tube.
Newly Reported Indlcatlgns - are those recorded as NDD in May, 1983 or recorded at elevations
outside a range of + 1 inch of indications observed in May, 1983 for each separate tube.

*Ratio ~ shows values for pluggable indications included/pluggable indications deleted.

‘ 4 ,
s
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SUMMARY OF EDDY CURRENT INDICATION

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION
(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

FOR STEAM GENERATOR B OUTLET

ELEVATION OF.INTEREST ' TYPE OF COMPARISON*
Previous - Newly Reported Combined
Indications Indications -
A. TTS & ATS n % ’ _ 252/221 401/357 653/578
Growth (%) = 3.92/1.95 34.86/31.56 22.92/20.24
Rate ($/EFPM) = 1.08/0.54 . 9.58/8.67 . 6.30/5.56
B. TSP n = 98/94 ' : 71/69 169/163
Growth(%) = - 0.09/-0.92 © 31.82/31.04 ' 13.42/12.61
Rate ($/EFPM) = 0.02/-0.25 8.74/8.53 3.69/3.46
C. U-Bend ' n = | 1/0 0/0 - 1/0
" Growth (%) = © 25.00/0 | | 0/0 ' | 25.00/0
Rate (3/EFPM) = 6.87/0 _ : 0/0 6.87/0
D. . (A&B&C) n = 3517315 472/426 A 823/741
: Growth (%) = | 2.91/1.09 34.40/31.48 120.97/18.56
Rate ($/EFMP) = 0.80/0.30 9.45/8.65 5.76/5.10
NOTES . »_ ’ ’ . P e e wamiriren e+ e s =
n = number of comparisons o - ‘. _
Previous Indications - are those reported as 220% at both the November, 1983 and May, 1983

inspections and for reported elevations within + 1 inch for each date for each separate tube.
Newly Reported Indications - are those recorded as NDD in May, 1983 or recorded at elevations
*outSLde a range of + linch of indications observed in May, 1983 for each separate tube.
Ratio - shows values for pluggable 1nd1cat10ns included/pluggable indications deleted

)
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H. B. ROB UNIT #2

' SUMMARY OF EDDY CURRENT INDICATION

" GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

-

ELEVATION OF. INTEREST . -

STEAM GENERATOR INSPECTION i

(FOR 3.64 EFPM _OF OPERATION PRIOR TO INSPECTION
- FOR_STEAM GENERATOR C INLET

TYPE OF COMPARISON *

inspections and for re
Newly Reported Indicat

Previous ' - Newly Reported Combined
Indications ' Indications
A. TTS & ATS n - = : 244/208 ' ' 162/132 406/34d
Growth(%) = 4.67/0.21 , 36.27/29.61 - l7.28/li.62
Rate (%/EFPM) = 1.28/0.06 9.96/8.13 4.75/3.19
B. TSP ono = '_ '3/3 ' : 20/19 23/22
Growth (%) - = -1.33/-1.33 © 35.75/32.74 30.91/28.09
Rate (%/EFPM) = . =0.37/-0.37 ' 9.82/8.99 8.49/7.72
*C. U-Bend n = : 5/5 44/44 : 49/49
Growth (%) = -1.40/-1.40 _ 27.25 /27.25 24.33./24.33
Rate (%/EFPM) = -0.38/-0.38 _ 7.4¢ /7.49 6.68 /6.68
D. (A&B&C) n = ’ 252/216 226/195 478/411
Growth (%) = 4.48/0.15 34{47/29.38 18.66 /14.02
Rate (%/EFMP) = 1.23/0.04 9.47/8.07 5.13/3.85
NOTES: S i R
n = number of comparisons
Previous Indications - are those reported as 220% at béth the November, 1983 and May, 1983

ported elevations within *+ 1 inch for each date for each separate tube.
ions ~ are those recorded as NDD in May, 1983 or recorded at elevations

outside a range of + ]
*Ratio - shows values f

inch of indications observed in May, 1983 for each separate tube.
or pluggable indications included/pluggable indications deleted.




H. B. ROBIQUNIT #2

SUMMARY OF EDDY CURRENT INDICATION

' GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

(FOR 3.64

STEAM GENERATOR INSPECTION

EFPM OF OPERATION PRIOR TO INSPECTION

INTERESY .

ELEVATION OF

h, TTS & ATS

D. (A&B&Cj

NOTES:

DY s e e teren em ey e

n
CGrowthis)

Rat:(2/PFPM)

FOR_STEAM GENERATOR C OUTLET

TYPE OF COMPARISON *

'Gsowth{%%ﬁﬁ
| Bati (4 /EEPM)

Growth (%) *. .
BT . . ,..',:'
Rate (%/FFPM) -

L TIPS

Previous Newly Reported Combined
Indications Indications

= 646/566 278/251 924/817

= 1.52/-1.11 33.84/30.91 11.24/8.73

)= 0.42/-0.30 9.30/8.49 3.09/2.40

= 96/74 66/58 1627132

= 7.97/5.87 35.33/32.53 19.12/17.58

= 2.19/1.61 9.71/ 8.94 5.25/4.83

= 0/0 0/0 0/0 " 7"

4 0/0 0/0 0/0

s 0/0 0/0 G5
742/640 3447309 ‘“”f16;57§2§“——'

Growth () 0

Rate! L HEME)

n = number of comparisons

Previous Indications ~ are those

repoxtad as 2204

. 2.35/-0.30
- .0.65/-0.08

[
4

34.13/31.21
9.38/8.57

112.42/9.96
3.41/2.74

I
]
'S

An_bith the November, 1983 a

i

|

nd May, 1983

inspections and for reported elevatiouns withiyr + 1 inch for each date for each separate tube.

Newly Reported Indications - are thosé recorded as NDD in Ma

outside a ran

Y, 1983 or recorded at elevaggpns

. ' ge of + 1 inch of indications observed in May, 1983 for each separate *ube.
Ratio - shows values for pluggable indications included/pluggable indications deleted.
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SUMMARY OF EDDY CURRENT INDICATION

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION

INSPECTION

(FOR 3.64 EFPM OF OPERATION PRIOR TO
' FOR STEAM GENERATOR A INLET

ELEVATION OF INTEREST

TYPE OF COMPARISON*

Previous . Newly Reported Combined
Indications Indications
A, TTS & ATS . n = 204/196 165/144 369/340
Growth (%) = »4.34/3.85- 31.41/26.54 16.44/13.46
Rate ($/EFPM) = 1.19/1.06 8.63/7.29 4.52/3.70
B. TSP ' n = - 3/3 26/26 29/29
Growth (%) = -~6.00/-6.00 28.89/28.89 25.28/25.28
Rate (%/EFPM) = ~1.65/-1.65 7.94/7.94 6.95/6.95
C. U-Bend 4 'n = 41/40 41/41 82/81
Growth (%) = -0.05/-0.28 27.46/27.46 13.71/13.76
Rate (3 /EFPM) = -0.01/-0.08 7.54/7.54 3.77/3.78
D. (A&B&C) n = 248/239 232/211 480/450
Growth (%) = 3.49/3.04 30.43/27.01 16.51/14.28
Rate (3/EFMP) = ‘0.96/0.84 8.36/7.42 4.54/3.92
NOTES : T ) -
n = pumber of comparisons
Previous Indications - are those reported as 220% at bgth the Movember, 1983 and May, 1983

inspections and for reported elevations within + 2 inch for each date for each separate tube.
Newly Reported Indications - are those recorded as NDD in May, 1983 or recorded at elevations
*Qut§1de a range of + 2 inch of indications observed in May, 1983 for each separate tube.
Ratio - shows values for pluggable indications included/pluggable indications deleted.




. , H. B. ROBI._UNIT #2

' SUMMARY OF EDDY CURRENT INDICATION

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION
(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

FOR_STEAM GENERATOR A OUTLET

: : *
ELEVATION OF -INTEREST TYPE OF COMPARISON

Combined

Previous Indications - are those reported as

inspections and for reported elevations with
Newly Reported Indications - are those recor

outside a ran

Previous -Newly Reported
Indications Indications
A. TTS & ATS . n = 184/169 389/366 573/535
Growth (%) = 3.96/1.49 31.38/29.31 22.57/20.52
Rate (3/EFPM) = 1.09/0.41 8.62/8.05 6.20/5.64
B. TSP n. = 84/83 295/292 379/275
Growth (%) = 2.85/2.60‘ 28.87/28.55 23.10/22.81
Rate (%/EFPM) = 0.78/0.71 7.93/7.84 6.35/6.27
"C. U-Bend "'n = 0/0 2/2 2/2
Growth (%) = 0/0 29.00/29.00 29.00/29.00
Rate ($/EFPM) = 0/0 7.97/7.97 7.97/7.97
D. (A&B&C): n = 268/252 686/660 954/912
‘ Growth (%) = 3.61/1.86 30.29/28.97 22.79/21.48
Rate ($/EFMP) = 0.99/0.51 8.32/7.96 6.26/5.90
NOTE S : - - T e i et e n b e e e 2 ————— ———_——— L
n = number of comparisons 4
220% at both the November, 1983 and May, 1983

in + 2 inch for each date for each separate tube.
: ded as NDD in May, 1983 or recorded at elevations
ge of + 2inch of indications observed in May, 1983 for each separate tube.

*Ratio - shows values for pluggable indications included/pluggable indications deleted,




H. B. ROBI‘UNiT §2

SUMMARY OF EDDY CURRENT INDICATION

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

, STEAM GENERATOR INSPECTION
(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

" FOR _STEAM GENERATOR B INLET

*
TYPE OF COMPARISON

ELEVATION OF INTEREST

Previous Newly Reported Combined
Indications Indications
A. TTS & ATS n = 194/141 108/60 302/201
Growth (%) = 8.70/4.08 49.,35/30.98 23.24/12.,11
Rate (%/EFPM) = 2.39/1.12 13.56/8.51 1 6.38/3.33
B. TSP n = 9/9 23/22 32/31
| Growth (%) = 3.67/3.67 30.44/28.86 22.91/21.55
- Rate ($/EFPM) = 1.01/1.01 8.36/7.93 - 6.29/5.92
C. U-Bend n = 24/24 14/13 38/37
Growth (%) = -1.00/-1.00 29.86/28.31 10.37/9.30
Rate (3 /EFPM) = -0.27/-0.27 8.20/7.78 2.85/2.55
D. (A&B&C) n = 227/174 145/95 372/269
Growth (%) = 7.48/3.36 44.47/30.12 21.90/12.81
Rate (%/EFMP) = 2.05/0.92 12.22/8.27 6.02/3.52
NOTES : ST - i
n = gumber of comparisons
Previous Indications - are those reported as 220% at bAth the November, 1983 and May, 1983

inspections and for reported elevations within + 2 inch for each date for each separate tube.
Newly Reported Indications - are those recorded as NDD in May, 1983 or recorded at elevations

*out§ide a range of + 2inch of indications observed in May, 1983 for each separate tube.
Ratio - shows values for pluggable indications included/pluggable indications deleted.




H. B. ROBII\QUNIT #2

SUMMARY OF EDDY CURRENT INDICATION

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION -

"(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

ELEVATION OF 'INTEREST

FOR STEAM GENERATOR B OUTLET

TYPE OF COMPARISON

Previous

‘6—10

Combined

Newly Reported
Indications Indications
A, TTS & ATS n = 316/273 287/256 603/529
Growth (%) = 4.44/1.86 34.47/31.42 18.71/16.17
Rate(%/EFPM) = 1.22/0.51 9.47/8.63 5.14/4.44
B. TSP n = 110/105 56/54 166/159
' Growth (%) = 0.41/-0.58 31.13/30.11 10.77/9.84
Rate (%/EFPM) = 0.11/-0.16 8.55/8.27 2.96/2.70
C. U-Bend n = 1/0 0/0 1/0
Growth (%) = 25.00/0 0/0 25,00/0
Rate(%/EFPM) = 6.87/0 0/0 6.87/0
D. (A&B&C) n = 427/378 343/310 770/688
Growth (%) = 3.45/1.18. 33.92/31.19 17.02/14.71
Rate ($/EFMP) = 0.95/0.32 9.32/8.57 4.68/4.04
NOTES : T
n = number of comparisons ' :
rted as 220% at both the NMovember, 1983 and May, 1983

Previous Indications - are those repo

inspections and for reported elevations within + 2 inch for each date for each separate tube.
Newly Reported Indications - are those recorded as NDD in May, 1983 or recorded at elevations

*outgide a range of + 2 inch of indications observed in May, 1983 for each separate tube.
Ratio - shows values for pluggable indications included/pluggable indications deleted.




H. B. ROBII\!UNIT #2

SUMMARY OF EDDY CURRENT INDICATION

GROWTH'RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION

(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

ELEVATION OF 'INTEREST

FOR STEAM GENERATOR C INLET

TYPE OF COMPARISON "

. 6-11

Previous Newly Reported Combined
Indications Indications
A. TTS & ATS ' n = 264/229 120/94 384/323
Growth (%) = 4.53/0.43 36.88/28.76 14.64/8.67
Rate (% /EFPM) = 1.24/0.12 10.13/ 7.90 4.02/2.38
B. TSP n = | 3/3 19/18 22/21
Growth (%) = -1.33/-1.33 " 36.05/32.89 30.95/28.00
Rate (%/EFPM) = ' =-0.37/-0.37 9.90/9.04 8.50/7.69
C. U-Bend n = 10/10 40/40 50./50
Growth (%) = -1.70/-1.70 26.55/26.55 20.90/20.90
Rate (% /EFPM) = -0.47/-0.47 7.29/7.29 5.74/5.74
D. (A&B&C) n = 277/242 179/152 456 /394
Growth (%) = 4.24/0.32 34.,48/28.67 16.11/11.25
Rate (%/EFMP) = 1.17/0.09 9.47/7.88 4.42/3.09

NOTES:

n = number of comparisons

Previous Indications - are those re“orted as 220% at both the November, 1983 and May, 1983
inspections and for reported elevations within + 2 inch for each date for each separate tube.
Newly Reported Indications - are those recorded as NDD in May, 1983 or recorded at elevations
*out51de a range of + 2 inch of indications observed in May, 1983 for each separate tube.
Ratio - shows values for Dluggable indications 1ncluded/pluggable indications deleted.




H. B. ROBI ’UNIT $2_

SUMMARY OF EDDY CURRENT INDICATiON

GROWTH RATE CALCULATIONS FOR NOVEMBER, 1983

STEAM GENERATOR INSPECTION

(FOR 3.64 EFPM OF OPERATION PRIOR TO INSPECTION

ELEVATION OF INTEREST

FOR STEAM GENERATOR C OUTLET

TYPE OF COMPARISON *

‘ 6-12

Previous Newly Reported Combined
Indications’ Indications
A. TTS & ATS . n = 716/629 162/147 878/776
Growth (%) = 1.72/-1.01 33.10/30.38 7.51/4.94
| Rate (3/EFPM) = 1 0.47/-0.28 9.09/8.35 2.06/1.36
B. TSP n = 102/ 80 \ 48/43 . 150/123
Growth (%) = 7.64/5.60 34.54/32.00 16.25/14.83
. Rate (3/EFPM) = 2.10/1.54 9.49/8.79 4.46/4.07
C. U-Bend | n . = 0/0 0/0 0/0 1
Growth (%) = 0/0 0/0 - 0/0
Rate ($/EFPM) = 0/0 0/0 0/0
D. (A&B&C) n = 818/709 210/190" 1028/899
Growth (%) = 2.46/-0.26 33.43/30.75 8.79/6.29
Rate (%/EFMP) = 0.68/-0.07 9.18/8.45 2.41/1.73
NOTES: e e
n = pumber of comparisons . C ‘ : |
. Previous Indications - are those reported as 220% at both the November, 1983 and May, 1983

inspections and for reported elevations within + 2 inch for each date for each separate tube.

Newly Reported Indica;igns - are those recorded as NDD in May, 1983 or recorded at elevations
*out§1de a range of + 2 inch of indications observed in May, 1983 for each separate tube.
Ratio - shows values for pluggable indications included/pluggable indications deleted.




01/709/84

LOCATION

BELOW THE TUBE SHEET:
TOP OF THE TUBE SHEET
ABOVE THE TUBE SHEET
AT THE SUPPORT PLATES

IN THE UBEND

" LOCATION
DS
BELOW THE TUBE SHEET 8

TOP OF THE TUBE' SHEET: 249

ABOVE THE TUBE SHEET 0
AT THE SUPPORT PLATES - 0
IN THE UBEND , 0

TOTALS ' 257

MEAN AND STANDARD DEVIATION bF EDDY CURRENT INODICATIONS

MEAN

71

2154

. 37,682

314110

29

<20

383 -
e3

106

- e

520

678

20=26 27~33 I4=40 41#47 48=54 55=61 62-68 69=75 7682 83+89 90=96 97=100

1

b

202

14

43

LI X 2

3086 -

DISTRIBUTION. GF EDDY CURRENT INDICATIONS

2

3
160
11
ee

198

0

EDDY CURRENT ANALYSIS FOR CPL. A HOT LEG NOVEMBER 1983

0
6
41
0

10

.-

87 -

26,454
13,300
10,810

6,044

7,371

0
1
14
0

1

o " e

16

STANDARD DEVIATION

0

2.

PERCENTAGE OF WALL PENETRATION

0

1

0
0

4

13
22

582

33

90

4

0

NUMBER OF POINTS

e

0.

0

Q



01709784

LOCATION

BELOW THE. TUBE SHEET-
TOP OF THE TUBE SHEET
ABOVE THE TUBE SHEET
AT THE. SUPPORT. PLATES

IN' THE. UBEND

LOCATION

BELOW THE TUBE_SHEET
TOP OF THE TUBE. SHEET
ABOVE THE TUBE SHEET
AT THE SUPPORT PLATES

IN THE UBEND

TOTALS

ns

361

-me.

361

EDDY CURRENT ANALYSIS FOR CPL A COLD LEG NOVEMBER 1983

MEAN AND STANDARD DEVIATION OF EDDY CURRENT' INDICATIONS

MEAN , STANDARD DEVIATION NUMBER OF POINTS
32,333 5,508 ' 3
40,461 | 16,067 - 76
31,535, 10.06;4 _ | 649
30,462 » ” 7,709 532
129,000 ' 4,243 | 2

DISTRIBUTION OF EDDY CURRENT INDICATIONS

PERCENTAGE OF WALL PENETRATION

<20 20-26 27=33 34-40 41e47 48=54 5561 6268 69=75 76=82 B83-89 90796 97=100

1 1 0 2 0 0 0 o 0 0 0 0
33 7 10 1e 15 5 2 8 0 1 0 2
351 229 195 137 55 17 6 2 3 2 1 1
232 194 163 121 43 72 2 o 0 0 0
11 1 0O 0 -0 0 0 0 00 0

LE N L X LE X J LR - an - L X KX 2.2 - - - LY L. X X ) o w o ™ -

618 442 369 276 113 29 10 12 3 3 1 3

0

0



01/09/84 EODY CURRENT ANALYSIS FOR CPL.B HOT LEG NOVEMBER 1983
MEAN AND STANDARD DEVIATION OF EDDY CURRENT INDICATIONS
LOCATION MEAN STANDARD DEVIATION NUMBER OF POINTS

BELOW THE TUBE- SHEET 804600 9,430 - . 10,
TOP. OF THE TUBE SHEET 44,360 15,993 136
ASOVE THE TUBE SHEET 40,862 18,689 290
AT THE SUPPORT PLATES 31,440 9,321 | 36
29,875 7.978 } ©us

IN THE' UBEND

DISTRIBUTION OF EDDY CURRENT INDICATIONS

LOCATION PERCENTAGE OF WALL PENETRATION

DS <20 20-26 27-33 34~40 41=47 4B~54 55e61 62-68 69-75 76=82 83=89 90=96 97100
BELOW THE TUBE SHEET o 0 0 0 0 o 0 0 12 2 4 0 1

TOP OF THE TUBE. SHEET 250 23 16 24 22 28 13 - 10 8 8 5 2 0 0.

ABOVE THE TUBE SHEET 0 225 83 51 45 36 7 16 12 16 14 8 2 0
AT’ THE SUPPORT PLATES 0 42 1% 10 8 4 o 0 1 0 0 0 0 0
IN THE UBEND | 0 65 24 8 12 3 100 0 o o0 o 0
TOTALS 250 355 136 - 93 87 _ 71 21 26 22 26 21 14 2 ‘1



|

|

|

|

|

‘ _
} '01/09/84
|

|

|

|

|

LOCATION

BELOW THE TUBE SHEET

TOP OF THE TUBE SHEET
ABOVE THE TUBE. SHEET
AT THE SUPPORT PLATES

IN THE UBEND

LOCATION

JELOW THE TUBE SHEET
TOP. OF THE TUBE SHEET
ABOVE. THE TUBE SWEET
AT THE SUPPORT PLATES

IN THE UBEND

TOTALS

. . s .

EDDY CURRENT ANALYSIS FOR CPL: B COLD LEG NOVEMBER 198%

MEAN AND STANDARD DEVIATION OF EDDY CURRENT INDICATIONS

MEAN STANDARD DEVIATION - NUMBER OF:POINTS
354000 0,000 A 1

43,108 o 12,631 | 139
34,753 11,433 N 640
32,447 o - 84703 E ;'197f
60,000 0,000 | - 1

DISTRIBUTION OF ‘EDDY CURRENT INDICATIONS

PERCENTAGE OF WALL PENETRATION

DS <20 20e26 27=33 34-40 41=-47 48=54 55=61 62-68 b§~75'76582A83~89 90=96 97=100

0 0 o 0 1 0 0 0 0 0 0 0 0 0
484 32 14 17 . 21 S0 16 9 8 3 0 0 .0 1
0 184 146 196 151 86 21 14 9 5 5 3 2 0
0 34  51 63 S4 26 2 .- 1 0 1 0 0 0
o 0 0 0 0 0 0 1 0 0 0 0 0 0

484 300 211 276 224 164 39 . 26 18 8 6 3 2 1




01/09/84 EDDY CURRENT' ANALYSIS FOR CPL C HOT LEG NOVEMBER 19873

MEAN AND STANDARD DEVIATION QF EDDY CURRENT INDICATIONS

LOCATION MEAN  STANDARD DEVIATION - - NUMBER OF POINTS
BELOW THE TUBE SHEET o v86.333- . 23,152 o 9
TOP OF THE TUBE SHEET 43,273 17,605 - | | 99
ABOVE THE TUBE SHEET . 33,401 © 13228 1Y
AT/ THE SUPPORT PLATES o osseezr 14,366 : 22
IN THE UBEND. o 27,530 | @;274 ' : . K 66

DISTRIBUTION OF EDDY CURRENT INDICATIONS

 LOCATION | | ~  PERCENTAGE OF wALL PENETRATION
DS <20 20-26 27-33 34=40 41-47 48=54 S5S5=p1 62=68 69~75 7682 83-89 90-96 97=100

BELOW THE. TUBE. SHEET 2 0 0 1 0 0 o 0 0. 0 1 0 4 3

TOP OF THE TUBE SHEET 458 61 19 1S 16 14 11 7 8 4 2 1 2. 0
ABOVE'TQg TUBE: SHEET 0 298 138 87 67 . 36 15 - 6 4 7 3 301 0
AT THE SUPPORT PLATES o 16 . 4 8 6 3 0 i o 0 0o 0 o 1, 0
IN THE UBEND A 0 209 36 18 9 3 0 0 0 0 0 0O 0 0

-mm - ceom e LR  mme - .-, - - - - - - -

TOTALS 460 584 197 129 98 . Se 26 13 iz 11 6 4 8 3




01709/84

MEAN AND STANDARD DEVIATION OF EODY CURRENT INDICATIUNS

LOCATION MEAN
BELOW THE TuBE: SHEET 0,000
TOP OF. THE. TUBE: SHEET 40,316
ABOVE THE TUBE SHEET 35,614
ArﬂfHE-suPPORr,PLATES 37,210

0.000

IN THE UBEND

LOCATION

EDDY CURRENT . ANALYSIS FOR CPL C COLD LEG NOVEMBER 1983

STANDARD DEVIATION

0,000

14,680

11,435

11,158

0,000

-~

NUMBER OF POINTS

(

136
911

195

DISTRIBUTION OF EDDY CURRENT INDICATIONS

PERCENTAGE OF WALL PENETRATION

D8 <20 - 20w26 27+33 34-40 U41-47 UB=54 55-61 62=68 69=75 Th=82 B3=89 G0=96 97100

BELOW THE TUBE SHEET 0 0 0

TOP OF THExTUBE~SHEET5 670 41 25

ABOVE: THE TUBE SHEET 0 201 190

AT THE SUPPORT PLATES 0 70 36

IN THE UBEND Y TR S
TOTALS - 670 312 251

0"
26

251

42

0

”» e .

319

0

27
235
55

0

- an

0’:

24
124

es

176

0
1e
62
19

0

..

93

0

8

2l
7

0

36

0 0 N 0
é 2 3 0 1 0
11 7 2 3 3 2
B 1 1 0 0 0
0. 0 0 0 0 0
“e"  sew  mms  mms  mes  mes
2s 10 6 3 4 2



ATTACHMENT II

Distribution of Indications - Histograms
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RECORDED AT THE

ISTRIBUTION OF THE HOT LEG

BELOW THE TUBE SHEET INDICATIONS
NOVEMBER 1983 INSPECTION

H. B. ROBINSON UNIT 2 SGC A

288 23\ e

“a-7 48-64 55-61 62-68 -7 %82 8-89 9-98 77-100

INDICATION SIZE(PERCENTAGE OF WALL PENETRATION) 12/22/83




S0 S— — .
[DISTRIBUTION OF THE HOT LEG TOP OF THE TUBE SHEET INDICATIONS
RECORDED RT THE NOVEMBER 1983 INSPECTION
He Bs ROBINSON UNIT 2 SG A
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Mol
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0
N
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2
4 . 1
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20-2¢ 27-33 34-40 41-47 48-54 35-81 62-60 §9-73 78-02 83-08 $0-98 97-100

12722783
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*TOISTRTBUTION OF THE HOT LEG AT THE SUPPORT PLATES TNDICATIONS
RECORDED AT THE NOVEMBER 1983 INSPECT ION
H. B. ROBINSON UNIT 2 SG A

20-2¢ 27-33 34-40 41-47 49-5¢ 55-81 s2-88 89-7% 78-02 a3-e9 90-98 97-100

INDICATION SIZE (PERCENTAGE OF WALL PENETAAT]ON)



////////////////M

----------------------- J

-------------
v

nnnnnnnnnnnnnnnnnnn



NZOHM—ADOHMO L

MO IMwWwIRCZ

[
®

TOISTRIBUTION OF THE COLD LEG BELOW THE TUBE SHEET [INDICATIONS
. RECORDED AT THE NOVEMBER 1983 INSPECTION
T He B ROBINSON UNIT 2 SG A
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INDICATION SIZE(PERCENTAGE OF UALL PENETRATION) 12/22/83
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DISTRIBUTION OF THE COLD LEG I[N THE UBEND

1 He B ROBINSON UNIT 2 SG A

- o
4

Y
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WEO= DM ~DE o~

10]

INDICATIONS

+ RECORDED AT THE NOVEMBER 1983 INSPECTION

20-28 27-33 34-40 a1-47 40-5¢ 55-81 s2-80 89-7S 78-82

INDICARTION SIZE (PERCENTAGE OF NALL PENETRATION)

3-89 90-98 97-100

12722783
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DISTRIBUTION OF THE HOT LEG BELOW THE TUBE SHEET INDICATIONS
RECORDED AT THE NOVEMBER 1983 INSPECTION
1 - He B. ROBINSON UNIT 2 SC B
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12722703

INDICATION SIZE(PERCENTAGE OF UALL PENETRATION)
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sow'n"lsrnlaunon OF THE HOT LEG AT THE SUPPORT PLATES INDICATIONS
RECORDED AT THE NOVEMBER 1983 INSPECTION
"~ He Be ROBINSON UNIT 2 S6 B

L4

20-28 27-33 34-40 41-47 48-354 53-01 82-80 9-7S 78-82 3-89 90-96  87-100

INDICATION SIIE (PERCENTAGE OF WALL PENETARTIOW)



’ DISTAIBUTION OF THE HOT LEG IN THE UBEND

INDICARTIONS

INSPECTION

NOVEMBER 1983

--------

RECORDED AT THE
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INOQICATION SIRE (PERCENTRGE OF MALL PEMETARTION!




59, —_— i

[DISTRIBUTION OF THE COLD LEG BELOW THE TUBE SHEET INDICATIONS

+ .

AECORDED AT THE ‘ NOVEMBER 1983 INSPECTION

i He Be. ROBINSON UNIT 2 SG B
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