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WPSC (414} 433-159S
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WISCONSIN PUSLIC SERVICE CORPORATION
600 North Adams e P.0O. Box 19002 e Green Bay, Wl 54307-9002
March 28, 1988 10 CFR 50.55a

| A U. S. Nuclear Regulatory Commission
| ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Docket 50-305
-LQperating License DPR-43
Kewaunee lear Power Plant
Steam Generator Girth Weld Fracture Analyses

Reference: 1. WCAP<11476, Revision 1; "Handbook on Flaw Evaluation Kewaunee
Unit\T*Steam Generators Upper Shell to Cone Weld", November 1987.

Wisconsin Public Service Ca?poration (WPSC) is currently performing non-destructive §
examinations of piping and pressure vessets as part of the Inservice Inspection <
Program at the Kewaunee Nuclear Power Plant. Included in these examinations was
an ultrasonic examination of the entire length of the Steam Generator 'A' transi-
tion weld, SG-W2 (see figure 1) in accordance with IWC-2500(a) of the 1980 Edition
of the ASME Code including Addenda through Winter 1981.

The results of the examination were evaluated and fourteen indications were
determined to exceed the code allowable 1imits specified in Table IWB-3511-1 of
the code. As required by IWB-3122.1 components which do not meet the acceptance
standards shall be corrected by repair, replacement or evaluation. The indica-
tions were evaluated as required by IWB-3122.4 and found to be acceptable.

Article IWB-3125(b) states:

"Evaluation analyses of examination results as required by IWB-3122.4
shall be submitted to the regulatory authority having jurisdiction
at the plant site."

By attachment to this letter we provide the draft evaluation analyses and exami-
nation results as required. The steam generators are expected to be placed in
operation on April 5, 1988; therefore, your immediate attention to review the
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. Document Control Desk . ‘
March 28, 1988
Page 2

attached document is essential. The final version of this report will be sub-
mitted as a revision to the previously submitted and accepted WCAP-11476, Rev. 1
(reference 1).

Singerely,

A /7

D. C. H1ntz
Vice-President - Nuclear Power

PMF/cmg
Attach.

cCc - Mr. Robert Nelson, US NRC
US NRC, Region III
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APPENDIX B

RESULTS OF THE INSPECTION OF MARCH 1988
ON STEAM GENERATOR "A"

B-1 SUMMARY

During the March 1988 ultrasonic examination of the Kewaunee Unit 1 steam
generator "A" upper shell to cone weld [SG-W2 (Weld 1-5)], nineteen recordable
indications were noted. Seven of these were detected with the 45 degree, 2.25
MHz shear wave examinations, and the remaining twelve were detected with the 6D
degree, 2.25 MHz shear wave examinations. The location of these indications in
the weld, past experience with the same weld in other steam generators at other
plants, and supplemental examinations performed on this steam generator indicate

.that all these indications are volumetric in nature, i.e., small s]ag inclusions

and/or voids. An evaluation of these indications (using -6 dB drop or half
maximum amplitude sizing criteria) to the acceptancé standards in table
IWB-3511-1'of the ASME Code Section XI, 1980 Edition with the Winter 1981
Addenda results in fourteen indications which are unacceptable.

Using the fra&ture analysis rules of IWB-3600 and the guidelines of appendix A,
both from the ASME Code Section XI, 1980 Edition with the Winter 1981 Addenda,
all the indications are acceptable using 50% DAC sizing levels (2.25 MHz trans-
ducer data), and using -6 dB drop or-half max imum amplitude sizing levels (5.0

MHz transducer data).

These examinations were performed with the sameApersonne1 and procedures uti-
lized on numerous other plants. These other plants exhibited both inner
diameter cracking conditions, sub-surface fabrication flaws, or combination of
both at the recording levels established in the test procedures. The evaluation
of examination data and the performance of supplemental investigations were con-
ducted by engineering personnel directly involved with the evaluation of data

from the same plants as specified above.
B-2 ULTRASONIC EVALUATION AND DISCUSSION

Nineteen recordable indications were noted during the recent examinations of the
Kewaunee Unit 1 steam generator "A" upper shell to cone weld. Summary tables

of the indications are presented in tables B-1 and B-2. Table B-1 provides the
measured "2a" value, the measured "S" value, and the measured length all with
respect to the normal to the inside pressure retaining surface of the component
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and determined using av5.0 MHz transducer and -6 dB drop or half maximum ampli-
tude sizing criteria. Table B-2 shows the same parameters using a 2.25 MHz
transducer and 50% DAC sizing criteria. These values are measured using indica-
tion plots rather than calculated from the raw data due to the geometry of the
weld. This evaluation scheme is to maintain adherence to the flaw indication
characterization criteria provided in IWA-3300 and table IWB-3511-1 of Section
XI. The majority of the indications were detected from the other diameter sur-
face of the transition cone, but are physically located in the upper shell por-
tion of the weld. The indication parameters ("2a", "&", and "S"), therefore,
have been taken primarily from the surfaces of the upper shell. The 45 degree
sizing data, with the exception of indications 4, 5, and 6, was taken using a
5.0 MHz, 45 degree shear wave transducer and a -6 dB drop or half maximum ampli-
tude sizing criteria. The 45 degree shear wave indications 4, 5, and 6 were
sized only using the detection data (2.25 MHz, 45 degree shear wave transducer,
and 50% DAC sizing criteria). The 60 degree sizing data was taken using a 5.0
MHz, 60 degree shear wave transducer and -6 dB drop or half maximum amplitude
sizing criteria. Sizing data using é 60 degree, 2.25 MHz transducer and 50% DAC
sizing criteria were also taken. Although both 2.25 MHz and 5.0 MHz sizing data
were taken, the primary sizing data used for the fracture mechanics analysis was
based on that taken with the 5.0 MHz transducer. Experience has shown that 2.25
MHz testing is excellent for detection in this application, but tends to over-
size when used in conjunction with the Section XI criteria, and volumetric-type

_ reflectors.

The 2.25 MHz transducer produceé a beam spread which is wider than that of a
simi]ar}éize 5.0 MHz transducer. This factor typically results in an una-
voidable over-estimate of the true size of volumetric reflectors such as slag,
which is believed to be present in this case. An example will illustrate this
fact. Consider an indication which is being sized with a 2.25 MHz, 45 degree
shear wave transducer and 50% DAC sizing criteria; as shown in figUre B-1.

As the transducer is moved along the examination surface it picks up an indica-
tion (shown by the dot), and the first step is to locate the peak response of
thé indication, as shown in illustration (b). For illustration purposes, assume
the amplitude is 100% of the distance amplitude correction curve (DAC). The
peak response of the indication is then plotted in illustration (e), at an angle

of 45 degrees from the transducer lTocation. The distance along the 45 degree
line is determined from the time base of the ultrasonic test instrument, which
is a function of the speed of sound in the material.
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The extent of the indication is then determined by moving the transducer along
the surface until the amplitude drops to 50% DAC. This point is shown in
illustration (c) for one direction, and corresponds to a reduction in the signal
amplitude of the indication of 6 dB or one half in this case. Section XI
requires this point to also be plotted at an angle of 45 degrees [see (f)] even
though it is clear from (c) that the angle is less than 45 degrees. A similar
procedure is then followed to get the extent of the indication in the other
direction (d) and the location is again plotted at 45 degrees [see (g)] even
though in this case the angle is clearly greater than 45 degrees. The through-
wall dimension of the indication, "2a", is then determined from projection of a
line through the peak point perpendicular to the vessel inside surface, as shown
in (9). The through-wa]]bdimension then follows from projection of the end

points onto the perpendicular.

An illustration of how the flaw sizing and location changes with a narrower beam
is shown in figure B-2. Here the example is exactly the same, but a 5.0 MHz
transducer of similar size is used. The peak location or center of the indi-
cation is found to be identical to the previous example as shown in (e), but the
outer extent of the indication is considerably different, because the beam is
narrower, and the projection of the outer 50% DAC 1imits (or in this case -6 dB
drop or half maximum amplitude 1imit§) of the indication is less, as shown in

- (f) and (g). The through-wall depth is much smaller, and also the distance from

the inside surface is also much greater. This is exactly the situation which
occurred with the indications in steam generator A, although the actual details

were more complex.

Therefore, in the case of volumetric flaws a reduction in beam spread is

desired to obtain a more realistic size. There are a number of ways to.minimize
the beam spread, including use of a higher frequency transducer, a focused
transducer, a larger transducer size or a combination of these. The beam spkead,

8, can be shown by simple physics [B1] to be related to the diameter (D) of the

transducer and its frequency (f) as follows:

sin 8 = k) = KkC

D fD
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where K = a constant

C = speed of sound in the material

A = wave length

8 = beam spread anQ]e, defined in figures B-1 and B-2
f = frequency

Beam spread effects can also be minimized by use of beam spread correction,

which is essentially a correction on the plotted extremities of the indications,
but data to.support the accuracy of these calculations is limited. The use of
other transducers is permitted by Paragraph T-451.1 of the ASME Code Section V,
Article 4, which states that "other ultrasonic techniques and nondestructive exam-
ination methods may be helpful in determining a relfector's true position, size,

and orientation".

The raw indication data from the detection examinations in steam generator A
clearly indicate that the detected reflectors are embedded rather than surface.
This is seen in the location of the peak responses. No peak response is

observed at or near the inner diameter surface which would be expected for a
surface breaking flaw. In addition, the test operators did not observe any low-
evel amplitude signals below the recording level located at the inner diameter
surface indicative of those found in plants having an inner diameter surface
cracking conditfon, Supplemental examinations on three of the 60 degree shear
wave indications originally determined to be surface by the rules established

in Section XI resulted in the fact that these indications could be observed from
both sides of the weld in a normal half-vee technique fashion as well as a
5/8-node technique with the peak locations embedded within the weld. The

longest indication (approximately 12 inches long) was scanned with a 0 degree,

5 MHz Tongitudinal wave probe resulting in a confirmation of a cluster of reflec-
tors at positions approximately 3.2 to 3.4 inches below the outer diameter sur-
face for the entire length of the indication. At the same transducer position
that this cluster was detected, a backwall response at 3.9 inches below the outer
diameter surface was noted. This indicates a thickness of 3.9 inches and a dif-
férencg in position between the volumetric reflectors and the inner diameter sur-
face of 0.5 to 0.7 inch. A1l examination data, therefore, clearly suggest
embedded flaws. | A
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B-2.2 Experience With Other Plants

The indications in steam generator A at KNPP appear to be quite characteristic
of experience with various welds in steam generators and pressurizers at other
plants where pre-service ultransonic examination results based on 2.25 MHz, 50%
DAC sizing-methods predicted reflectors detected in weld backchip regions had
dimensions in excess of those allowable values provided in Section XI of the ASME

‘ Code. Attempts were made at other plants to confirm the size, location, and

‘ orientation of these indications by complementary nondestructive examination
methods, i.e., 0 degree longitudinal wave examinations, and both fabrication and

| - field radiography. No reliable responses could be observed from the shear wave
indictions using the straight beam examinations. In terms of the radiography,
the fabrication radiographs of the areas in question were reviewed with no
conclusive results. Additionally, field radiography was performed in selected
areas at those plants, but again no confirmation of the shear wave examination

‘ indications could be obtained.

. These inconclusive results led to physical removal of some of the suspect indi-
cations by mechanical means for complete metallurgical characterization. The
indictions were found to have been caused by small slag inclusions and voids bet-
ween weld passes in the weld backchip area near the inside surface. Measurements
made during the destructive analysis showed that the ultrasonic sizing using

| 2.25 MHz, 50% DAC sizing methods exaggerated the true size of the discon-

tinuities in terms of length and/or through-wall dimensions. These results are
presented in table B-3, and plotted in figure B-3. These results agree closely
with the.illustrations previously presented.

Furthermore, this experience correlates well with investigations to date which
have shown that when sizing volumetric-type reflectors by amplitude drop
methods, i.e., 2.25 MHz, 50% DAC, the typical result is that the beam size rather
than the reflector size is measured. For example, the lower the test frequency,

the larger the beam width resulting in a larger than actual apparent flaw size
(references B2-B7).
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B-2.3 1988 Inspection Conclusions

Since the data clearly suggested volumetric-type reflectors at KNPP the use of a
more realistic volumetric flaw sizing approach was implemented. This sizing
approach consisted of using a 5.0 MHz transducer and a -6 dB or half maximum
amplitude sizing criteria. The angle used in sizing was dependent on the angle
which detected the indication. The 5.0 MHz transducer resulted in a smaller
beam spread in comparison with the true size of the suspect reflectors. The -6
dB or half maximum sizing criteria was selected because it has provided the
better accuracies when compared with 50% DAC or 20% DAC sizing levels (reference
B8). '

Using the data in tables B-3 and B-4, two sets of evaluation calculations were
performed. The first evaluation compared the characteristics of the 2.25 MHz
detection data to the acceptance standards described in table IWB-3511-1 of

the ASME Code Section XI, 1980 Edition with the Winter 1981 Addenda. This eval-
uation resulted in sixteen indications which were unacceptable (table B-5).

The second evaluation compared the characteristics of the data composite sizing
(5.0 MHz and 2.25 MHz data) to the acceptance standards described in table
IWB-3511-1 of the ASME Code Section XI, 1980 Edition with the Winter 1981
Addenda. This resulted in fourteen indications which were unacceptable (table
B-4). A1l indications sized with the 5.0 MHz transducer are classified as sub-

surface indications.

Since the indications found in these examinations are ultrasonically similar to
those detected at other plants, it was appropriate to use higher frequency traﬁs-
ducers to obtain more realistic data concerning the through-wall dimensions of
the indications,. Since 45 degree indications numbers 4, 5, and 6 sized with
2.25 MHz, 50% DAC methods were within the acceptance standards in table
IWB-3511-1 (ASME Section XI, 1980 Edition with the Winter 1981 Addenda), no

high frequency data were taken. ' ' ‘
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B.3 Fracfure Ana]ysis

There are two alternative sets of acceptance criteria for continued service
without repair in paragraph IWB-3600 of the ASME Code Section XI:

1. Acceptance criteria based on flaw size (IwB-3611)
2. Acceptance criteria based on stress intensity factor (IWB-3612)

The choice of criteria is at the convenience of the user per IWB-3610. The}more'
beneficial criteria of IWB-3612 have been used for evaluating the nineteen indi-

cations.

To determine the a11owab1e flaw sizes in a weld, finite element analysis methods

were used.

A11 applicable plant transients were analyzed to select the most severe stress
profiles through the thickness of the weld. The actual stress profiles were
then approximated by third order polynomials and used for calculating the stress

intensity factor (Ky) for various crack sizes -and aspect ratios.

The resulting Kj values were compared to fracture toughness values (K1a and
Kic). Critical flaw sizes were then obtained, and allowable flaw sizes deter-

mined using the acceptance criteria discussed above.

The final step involves a calculation of crack growth due to fatigue loading.
A1l anticipated plant transients were utilized in determining the resulting flaw
size for a specified period of time. This was done for 10, 20, and 20 year

intervals.

In addition to sétisfying the fracture criteria, it is required that the primary
stress 1imits of Section III paragraph NC-3000 be safisfied. A local area
reduction of pressure retaining membrane must be used, equal to the area of
indication; and the stresses increased to reflect the smaller cross section.

The nineteen indications found are all sub-surface flaws as defined by IWB-3500.
As shown in figure B-4, all nineteen indications are acceptable per the fracture
analysis criteria of IWB-3600. The fracture evaluation methods used for these

analyses have been documented in WCAP 11476, Revision 1.
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It should be mentioned that some elevation of the hydrotesf and leak test tem-
peratures over the specified temperature will be required to ensure the margins
of IWB-3600 are maintained, and these temperatures have been provided along with
the complete technical details of the analysis in WCAP 11476, Revision 1. The
revised hydrotest and leak test temperatures from this inspection are provided in

figures B-5 and B-6.
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SUMMARY OF ULTRASONIC TEST INDICATIONS FOUND IN THE
KEWAUNEE UNIT 1 STEAM GENERATOR "A" WELD 1-5
(5.0 MHZ TRANSDUCER, -6 dB DROP SIZING, SIZING DATA)

INDICATION

e =
N = O

W 0 N O U E WN H O P ow RN

MEASURED

llzall'

0.14"

0.30"
0.37"

IISII

(inside surface)

0.08"
1.04"
0.28"

LENGTH

0.35"
0.50"
0.95"

1.0"
0.75"
1.2%
1.55"
1.5"
2.1"
1.40
2.9"
12.1"
13.25"
1.0"
1.8"
2.8"
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TABLE B-2

SUMMARY OF ULTRASONIC TEST INDICATIONS FOUND IN THE
KEWAUNEE UNIT 1 STEAM GENERATOR "A" WELD 1-5
(2.25 MHZ TRANSDUCER, 50% DAC SIZING, DETECTION DATA)

MEASURED ngn
DATA ~ INDICATION  "2a" (inside surface) LENGTH
45 degree 1 0.35" D.12" 1.25"
45 degree 2 0.43" 0.51" 0.85"
45 degree 3 0.39" 0.39" 0.85"
45 degree 4 0.12" 0.59" 0.60"
45 degree 5 0.23" 0.67" *
45 degree 6 * 0.87" *
45 degree 7 0.23" 0.53" 1.4
60 degree 1 0.76" 0.0" 0.75"
60 degree 2 0.46" 0.35" 1.0
60 degree 3 - 0.76" 0.12" 1.55"
60 degree 4 0.52" 0.41" 0.9"
60 degree 5 0.41" 0.34" 0.75"
60 degree 6 0.64" 0.41" 1.0"
60 degree 7 0.47" 0.64" 0.7"
60 degree 8 0.42" 0.07" 12.1"
60 degree 9 - 0.29" 0.82" 13.25"
60 degree 10 0.46" 0.65" 1.0"
60 degree 11 0.46" 0.47" 1.8"
60 degree 12 0.58" 0.23" 1.8"

* To small to measure.
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NONDESTRUCTIVE VERSUS DESTRUCTIVE TESTING RESULTS
USING 2.25 MHZ, 50% DAC SIZING
DISTANCE FROM ID THROUGH-WALL
PHYSICAL SURFACE DEPTH LENGTH
| SAMPLE uT ACTUAL - uT ACTUAL UT ACTUAL

CORE #1 *ok *k 37 0.D9" ' 1.18" 1.15"
(Plant 1) : to 1.03" to 3.18"
CORE #2 *k *x .16" 0.02" .63" 0.45"
(P1lant 1) to .58" _ to .75"
CORE #1 0.00" 0.08" to .24" 0.01" 0.88" 0.25"
(Plant 2) - 0.33" * 7 to 0.33" to 0.28"
CORE #2 0.1e6" 0.82" 0.53" 0.18" 0.88" 0.27"
(P1ant 2) '
-GRINDINGi 0.05" *x ' 0.37" *ok 1.00" kX
(Plant 2) ' :
GRINDING 0.00" 0.375" 0.45" 0.094" 3.5" *k
(Plant 2) _
GRINDING 0.0D" 0.125" 0.51" 0.156" 3.25" *k
(Plant 2) . |
GRINDING 0.02" 0.156" 0.43" 0.219" 0.75" 0.375"
(P1ant 2) :
GRINDING 0.00"  xx 0.24" . A% 0.75" *
(Plant 2) :
GRINDING 0.o00" 0.219" 7 0.33" 0.343" 1.0" 0.438"

(Plant 2)

* One UT indication was found to be four indications upon metallurgical evaluation.
The values show the range of sizes for these four defects.

**  Dimensions not reported.
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60
60

deg.
deg.
deg.
deg.
deg.
deg.
deg.
deqg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.

INDICATION MEASURED

_NO.
1
2
3

10
11
12

(1) From table B-1 except for 45vdegree indications 4, 5, and 6

*

RESULTS OF THE ASME SECTION XI, 1980 EDITION
WITH THE WINTER 1981 ADDENDA CALCULATIONS USING
THE ACCEPTANCE STANDARDS OF TABLE IWB-3511-1

(COMPOSITE SIZING DATA)

(1) Do, ot
0.14"  subsurf.  0.07" 0.08"
0.30" subsurf. 0.15" 1.04"
0.37" subsurf.  0.19" 0.28"
0.12" subsurf. 0.06" 0.59"
0.23" subsurf.  0.12" 0.67"

* subsurf. * 0.87"
0.31" subsurf. 0.16" 0.59"
0.23" subsurf. 0.12" 0.35"
0.52" subsurf. 0.26" 0.26"
0.35"  subsurf. - 0.35" 0.12"
0.52" subsurf. 0.26" 0.26"
0.30"  subsurf.  0.15" O
0.47" subsuff. 0.24" 0.41"
0.30" subsurf. 0.15"  0.69"
0.47"  subsurf.  0.24" 0.20"
0.35" subsurf. 0.18" 0.69"
0.41" subsurf. 0.21" 0.71"

1 0.47"  subsurf.  0.24" 0.37"
0.37" 019" 10.30"

To small to measure.

subsurf,

which are from table B-2.

.65"

o
0.35"
0.50"
0.95"
0.60"

1.0"
0.75"
1.2
1.55"
1.5"

12.1"
13.25"

a/t a/t
ALLOW.  ACTUAL
3.6% 1.9%

4.6% 4.0%
3.6% 5.1%
2.9% 1.6%
7.2% 3.2%
* *
3.3% 4.2%
3.2% 3.2%
3.8% 6.8%
2.0% 4.8%
3.4% 7.0%
2.8% 4.0%
3.4% 6.4%
2.8% 4.0%
2.2% 6.1%
2.6% 4.9%
3.7% 5.7%
3.1% 6.4%
2.8% 5.1%



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

DATA

45

. 45

45
45
45
45
45

. - 60

60
60
60
60
60
60
60
60
60
60
60

deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.’
deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.

deg.

INDICATION MEASURED

NO.  "2a" (1)
1 0.35"
2 0.43"
3 0.39"
4 0.12"
5 0.23"
6 *
7 0.23"
1 0.76"
2 0.46"
3 0.76"
4 0.52"
5 0.41"
6 0.64"
7 0.47"
'8 0.42"
9 0.29"
10 0.46"
11 0.46"
12 0.58"

*

RESULTS OF THE ASME SECTION XI, 198D EDITION
WITH THE WINTER 1981 ADDENDA IWB CALCULATIONS USING

THE ACCEPTANCE STANOARDS OF TABLE 3511-1

2.25 MHZ TRANSDUCER, 50% DAC SIZING DETECTION DATA

To small to measure.

TYPE OF
IND.

subsurf.
subsurf.
subsurf.
subsurf.
subsurf.
subsurf.

-subsurf.

surface

subsurf.
surfécé
subsurf.
subsurf.
subsurf.

subsurf.

surface

subsurf.
subsurf.
subsurf.

subsurf.

o O o o o

0.
0.

o O O o o o o

o

18"
22"

.20"
.06"
12"

12"
.76"
.23"
76"
.26"
21"
.32"
23"
42"
.15"
.23"
.23"
.29"

0
0
0
.0
0
0

IISII

0.
0.
0.
0.
0.
0.
0.

0.
0.
0.

o

12"
5111
39"

59"'

67"
87"
53"

0.0"

35"

,12"

41"

.34"
.41
.64"
.o7"
.82"
.65"
47"
.23"

g
1.25"
0.85"
0.85"
0.60"

*

*

1.4"
0.75"
1.0t
1.55"
0.9"
0.75"
1.0"
0.7"
12.1"

13.25"

1.0"
1.8"
1.8"

2 PMF12.14

a/t a/t
ALLOW.  ACTUAL
2.1% 4.8%
4.2% 5.9%
4.0% 5.4%
2.9% 1.6%
7.2% 3.2%
* *
2.9% 3.1%
3.7% 20.4%
3.9% 6.2%
3.7% 20.4%
4.5% 7.0%
4.3% 5.5%
4.8% 8.6%
5.1% 6.17%
1.7% 11.4%
2.64% 4.1%
3.9% 6.3%
3.08% 6.17%
2.59% 7.77%



QACPLE OF 2.25 MEL. A SKEAL 508 DAC 8IIINO
(ALSO ~ & DB DROP OR HALF MAXIM AMPLITUDE 81ZING
IN THIS CASE ONLY)

EXAXPLE ASSOMPTIONS

= MAIIMUM AMPLITUDB OF RBSPONSB, 1003 DAC
= DIAMETBR OF TRANSDUCER » D

LY
v.¥

Figure B-1. Schematic Example of Flaw Sizing with 2,25 MHz Transducer Using
50% DAC Sizing Levels. (This particular axample also shows -6 ¢B
drop or half maximum amplitude sizing.) '

20451/032588:10 8-15




ANOLS OF 5.0 MMI AS BREAR 03 DAC S1LING
&uo-fnn m'g'o‘un’mmbim ANP SI2IN0
IN THIS CASE ONLY) :

ZXAOLD ABSTHPTIONS )

- NAXINUM LMPLITUDS OF RESPONSB, 1005 DAC
« DIAMEYER OF TRAUSDOCER a D '

Figure B-2. Schematic Example of Flaw Sizing With 5,0 MHz Transd
50% DAC Sizing Levels. (This particul . ransducer Ulh_\
drop or half maximun amp]itudepsizi:;.gr exanple also shows gdﬂ

2048:/032200:10 8'16




(1-8

NONDESTRUCTIVE VERSUS DESTRUCTIVE TESTING RESILTS
(2.20 Mz TRANSOUCER, 80X ORC SIZING)

1.1
t.o}
0.9t
0.8}
-0.7b
0.0} ?
0.5}
0.4
0.3}
0.2}
0.1}
0.0 . — —

0.0 0.1 0.2 0.3 0.4 0.5
. ACTUAL THROUGH-WALL DEPTH (INCH) |

MEASURED THROUGH-WALL. DEPTH (INCH)

Figure B-3. Nondestructive vs. Destructive Testing Results, 2.25 Miz
Transducer with 50%2 DAC Sizing
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Figure B-4. Fracture Analysis Results for Indications Found in the Kewaunse
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Figure B-5,
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Determination of Hydrostatic Test Temperatures from Results of

the March 1988 Inspection (Composite Sizing Data)
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Figure B-6. Determination of Leakage Test Temperatures from Results of the
 March 1988 Inspections (Composite Sizing Data) '

20495/032588:10

8-20




