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- EXE UTIVE SUMMARY

Backeround

Through FY 1999, six double-shell tanks were ultrasonically examined to meet the integrity
requirements of the Washington Imir rative Code, Chapter 173-303, “Dangerous Waste
Regulations”. Subsequent to the exami ions. integrity assessment reports were issued for each
double-shell tank farm and submitted to the Washington State Department of Ecology in

FY 1999. In June 2000, the Washington State Department of Ecology issued Administrative
Orders 0ONWPKW-1250 and 00NWPK 1251 providing prescriptive examination
requirements for all double-shell tanks! Y 2005. In 2003, the Administrative Orders were
incorporated into the Hanford Federal F ity Agreement and Consent Order, Milestones

Series M-48. Milestone M-48-11 requires examination by September 30, 2003, of four DSTs not
previously examined. This report documents the required ultrasonic examination of double-shell
tank 241-AZ-102, completed in the fourt juarter of FY 2003.

Methodoloov

The primary wall examinations consisted of a vertical 30-inch strip consisting of two 15-inch
ultrasonic examination scans. The primary wall vertical examinations were looking for wall
thinning, cracking, and pitting in the tank all. The weld heat affected zones examined included
20 linear feet of vertical welds and 25 1 - feet of horizontal welds. A portion of the lower
primary tank knuckle was also examinec r pits, wall thinning and cracking. These
examinations were performed primarily using the P-scan nondestructive examination technique.
A second technique, Tandem Synthetic £ :ure Focusing Technique (T-SAFT), was used to
examine the high stress region of the low  nuckle.

The ultrasonic examinations were carried 1t in accordance with ASME Boiler and Pressure
Vessel Code, Section V, “Nondestructive Examinations”. The personnel and non-destructive
examination equipment were qualified t  :rform the examinations on the double-shell tanks by
performance :monstration tests admini  -ed by Pacific Northwest National Laboratories.

The required accuracy for the ultrasonic examinations is to be within 0.020 inches for wall
thinning, 0.050 inches for pitting, and 0 inches for cracking. The performance demonstration
tests revealed 1at the examiners meet this requirement.

Results

Results :ated that there were six areas reportable wall thinning detected during the
primary tank vertical wall scans of Plate #2. A total of 8.1 square inches of thinned area was
identified, ranging from 0.066 to 0.089 inc s deep, or 13.2% to 17.8% wall thickness red :tion.
ese areas of reportable wall thinning oc  red in the vicinity of the liquid-air interface levels
t have existed since August 1986.
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There was no additional reportable wall thinning in any of the other plate areas examined. This
included the remaining primary wall vertical scans and = lower knuckle horizontal scan. In
addition, there were no reportable pitting indications nor any crack-like indications detected in
any ¢ the plates. This included examination of the lower knuckle for cracks using the T-SAFT
system. A video from a camera located at the end of the retractable probe showed cracking and
spalling in the air slots. The effortto in =ct the tank bottom via the air slots was abandone
because the probe became temporarily lodged inside an air slot. Air slots were visually inspected
on either side of Riser 090, butall of 1¢  ots showed some form of degradation. A management
decision was made to halt further attempts to scan the tank bottom due to the possibility of the
RUTI probe eing permanently wedged between spalled concrete inside an air slot.

There were also no crack-like ind itions nor reportable pitting indications detected in any of the
weld heat-affected zones. This included = primary tank vertical weld scans and the knuckle-to-
she  orizontal weld scan. There were three areas of reportable wall thinning detected during

the primary tank vertical weld scanof 1 :#l. A total of 0.27 square inches of thinned area was
identified, ranging from 0.041 to 0.063 inches deep, or 10.9% to 16.8% wall thickness reduction.

Based on the results of this examination, 2 material condition of the tank appears to be
satisfactory for continued operation, penc g results of the investigation of insulating concrete
spalling, do« nented via Problem Evaluation Report PER-2003-3006 and the resulting DOE
Occurrence Report RP-CHG-TANKFARM-2003-0039.

The tanks inspected to date are summarized in the following table.
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2.0 ¢ JECTIVE AND SCOPE

This report describes the inspection sy m, evaluates the inspection results, and documents
findings with conclusions and recommendations. The inspections were conducted in accordance
with the criteria and scope set forth in RPP-11832 (Jensen 2002b) for the FY 2003 UT inspection

of DST 241-AZ-102.

-
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1
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4.0 UT INSPECTION DESCRIPTION

The following is the description of the data collection methodology:

-

Tank 1spection was pérformed under Ji  Control System (JCS) work package number
2E-01-17 7. All work steps, guidelines, procedures, personnel responsibilities, and protocol for
the inspection (Jensen 2002b) were included in the subject work package. Two COGEMA
Engineering procedures establish the methods, equipm¢  and requirements for the UT
measurements and flaw detection. The P-scan imaging system procedure is Automated
Ultrasonic Examination For Corrosion And Cracking, COGEMA-SVUT-INS-007.3
(Attachment 1), and the T-SAFT system procedure is Ultrasonic Examination Of The Knuckle
Region, COGEMA-SVUT-INS-007.5 (Attachment 2).

Three remote crawler systems were utilized for the various DST 241-AZ. )2 inspections:

P-scan Crawler for Tank Walls and Knuckle - A remotely controlled. steerahle cravwlar vwac

verucal wall scans, the horizontal wall scans, and the vertical and horizontal weld scans.

The P-scan crawler inspects the primary tank wall using one dual-element 0° transducer to detect
wall inning and corrosion pitting, and vo 45° shear-wave transducers to detect cracking
transverse to the scanning direction. This examination setup is illustrated in the Figure 4-1

schematic.

Figure 4-1. Schematic of UT Setup for Vertical Wall Inspection

. i . .
Top View (Transducers Only} i Side View
i
i
) .
Bridge i Bridge
Travgel Scan : Travel Scan
Direction Direction i Direction Direction
X Y ‘ o Y
[ Bridge Fixture X
!
| \
f i
Transducers i [ ]
i
@ o1 [ [
—t ! RS Vit A Tank
N ] i RN L
/ 45> =)o @ Co4— 45 i < Wall
E \ .
: 45° Angle-beam 0° Straight-beam
Tan! : Transducers Transducer
Wa i
| / an i
i

Vertical Wall Inspection Setup — Uses two 45° Transducers and one 0° Transducer
(Inspect for Wall Thinning, Pitting and Axial Cracks)
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Figure 4-5. Schematic of UT Setup for Inspection of Wall Thinning at Knuckle
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T-SAFT Crawler for Lower Knuckle - A remotely controlled, steerable crawler was also use
to deliver the T-SAFT transducefs to the tank wall (Figure 3-2). The crawler was deployed

rough the same 24 inch diameter annulus inspection Riser Number 090 to perform knuckle
wall scans.

The T-SAFT crawler system inspects the rimary tank lower knuckle wall using two 70° shear

wave transducers in a “pitch-catch™ mode. The T-SAFT system has the ability to detect and size

(length and depth) circumferentially oriented cracks in the knuckle regions that are located

beyond the reach of the P-scan crawler system. However, T-SAFT is not currently capable of
lentifying pitting or measuring wall thickness.

The two transducers are initially positioned side-by-side and are scanned in the same direction.
This SAFT technique provides the method for detecting and locating cracks in the knuckle
region. The examination setup is illustrated in Figure 4-7. If cracks are detected, then an
advanced evaluation method, T-SAFT, utilizes the two transducers to size the detected crack.
The transmit transducer initially starts in front of the receive transducer. Both transducers are
scanned equal distances but in opposite directions. This examination setup is illustrated in
Fioure 4-R

\
Some of the electronics to support the T-S  “T system were located near the inspection riser.
These include the electronics for driving the scanning bridge mechanisms and electronics for the
ultrasonic pulser/receiver for inspection of the tank k ickle. Data and images from the T-SAFT
system were returned to the control center located inside the tank farm fence. The control center
contained the electronics for driving the crawler, the video monitors, and data acquisition and
analysis software and hardware. The inspector continuously monitored the signals for reportable
indications. This inspection was also viewed by a camera and lighting system deployed through
an adjacent riser.

4-5
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Figure 4-7. Schematic ¢ SAFT Setup for Detecting Cracks at Knuckle
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SAFT Knuckle Inspect  n Setup — Uses two 70° Transducers
(For Detecting Circumferential Cracks)
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Figure 4-8. Schematic of T-SAFT Setup for Sizing Cracks at Knuckle
Top View (Transducers Only) ™ Conter Travel Durssiion Side View (Transducers Qnly)

X

Crawler Travel

i
i
i
i
. . ] : Direction M
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; X
R i
Receive mE A i
anel = ! A
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Transducer -~ ; a "y : (Shown Between Positions 2 & 3)
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N =N ! . ; k
N - i One Receive (R) i
Scan A N i~ ! :
. 70° ~ P 700] i i
Direc \ 4 i \4

~ie

Tank : Tank
Knuckle i Knuckle
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i

T-SAFT Knuckle Inspec  n Setup — Uses two 70° Transducers
(For Sizing Circumferential Cracks Detected by SAFT)

RUTI Dual-C+~-vler Svstem for Prim: v Tan!- ®~*~m ~ The RUTI system was used to
deliver the P-scan UT probe and its transducers to the tank bottom along the air slots

(Figure 3-3). RUTI was deployed through :same 24 inch diameter annulus inspection Riser
Number 090 to perform tank bottom inspections.

The RUTI system is first outfitted with a UT probe housing two ultrasonic transducers, one 0°
focused straight-beam transducer to detect wall thinning and corrosion pitting, and one 45°
shear-wave transducer to detect cracking tra  verse to the scanning direction. The pass along the
air stot is then repeated using a second probe with a set of the same type of transducers, but with
the 45° shear-wave transducer directed in the opposite direction (see Figure 4-9 for a schematic

of the setup).

4-7
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Figure 4-9. Schematic of RUTI Setup for Tank Bottom Inspection

1
i
i
B l [ Transducers t
X i
View i
i
Pas.s #2 “e P Probe #2 Sean Direction ! -
with (Pass #2) !
Probe #2 i
Primary Tank !
Bottom : Primary
| Tank Wall
i Plate #5
et e £ £ o e o 4 s s 5t e+ e e s £t e+ o )
BQﬁ.Qm Transdu\cers
Pas.sh#1 » Probe #1 Scan Direction
VIIt (Pass #1) Perirman: Tanal, -
Probe #1
Th— T ) Probe #1
Weld Scan
\ . Direction
Side View — NS Prizar: Tank Batiom . (Pass #1)
sl FE y (Pess e
l 8 Pak l Air Slot
Transducers .
Insulating Concrete
r

Tank Bottom Inspection Sc  p (Two Passes Using Two Probes) —
Uses one 0° Transducer and one 43¢ Transducer on Each of Two Probes;
The 45° Transducer is Reversed 1 2 on the Second Probe for the Second Pass.
(Inspect for Wall Thinning, Pitting and Transverse Cracks)

As with the tank wall / tank welds P-scan crawler, data and images from RUTI were returned to
a nearby control center located inside the tank farm fence. The control center contained the
crawler controls, video monitors, an data ¢« ection and evaluation software and hardware. The
UT inspector continuously monitored the signals for reportable indications.

4-8
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50 INDICA DN REPORTING CRITERIA

COGEMA Engineering was required to report to the customer the following anomalies:

« Wall thinning that exceeded 10 percent of the nominal wall thickness
o Pit depths that exceeded 25 percent of the nominal wall thickness
e Cracks atexceeded 0.1 inc indepth

The reporting criteria is established to identify indications that should be tracked. This tracking
is to be used to determine if there is any active mechanism causing additional thinning, pit
growth, or crack growth, based on subsequent examinations on the eight to ten year examination
interval. The values are nominally 2 %« the “acceptance criteria” established in Acceptance
Criteria for Non-Destructive Examination of Double-Shell Tanks (Jensen 1995) and
recommended in Guidelines for Development of Structural Integrity Programs for DOE High-
Level Waste Storage Tanks (Bandyopadhyay et al. 1997).

Far indiratinne avaandic~ el 6o : T dt u
L, e e aew s wenon 2UUL) HLOUEH TNE OCCUrTENCe reporting process. Indications
e\ceedma the “reporting criteria”™ are reported to the CH2M HILL Project Enomeel to be

documented in the inspection report (Jensen 2002).
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6.0 PERFOR) CE DEMONSTRATION TESTS

Prior to field use, COGEMA Engineering personnel satisfactorily completed PDTs. The tests
were conducted to qualify personnel, test procedures, and ensure the equipment’s ability to
detect and size wall thinning, pits. anc <s in a series of test plates with artificial defects. The
performance demonstration tests were yrmed on a tank mock-up in the 306E Facility located
in the Hanford Site 300 Area. This mock-up also demonstrated the successful deployment and

retrieval of the equipment.

The PNNL report, “Report on Performance Demonstration Test —~ PDT, May 2000™
(Attachment 3 of Ultrasonic Inspection i ults of Double-Shell Tank 241-AP-108,

Jensen 2000b) provides the details of the complete evaluation of the P-scan system PDT. The
PNNL report, “S4FT/T-S4FT Performance Demonstration Test (PDT), November 14, 2002"
(Attachment 3 of Ultrasonic Inspection R ilts of Double-Shell Tank 241-AW-102, Jensen 2003)
provides the details on the qualification of OGEMA Engineering’s Level III certified inspector

on the T-SAFT system.

6-1
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Since August 1986, the minimw recor 1 waste level was approximately 311 inches
(February 22, 1998). The maximumre ded waste level was approximately 364 inches,
occurring from November 17 to Decemnber 6, 2000. The average waste level since August 1986
has been 345 inches. Since October. [ the level has also been relatively constant, averaging

361.5 inches.

Since January 1995, recorded temperatures of the tank have ranged from a maximum of 189°F
(October and November 1997) toam  imum of 94.3°F (July 2003), and have averaged 127°F.
This is based on data obtained from the TWINS®.

* TWINS, http://twins.pnl.gov/iwins.htm, queried 07/22/2003 [Data Source: Measurements, SACS, Tan.k .
Temperature Readings, Tank Name AZ-102, A easurement Date values]. Used only “Good” Quality Indicator

data. Also, ignored Riser-014 values (20.8 —4(  F) from July 2001.
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Figure 10-1. Schematic of UT Scan Paths on North Side (via Riser 090)
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(Also Examined: ~22 ft. Using T-SAFT System)

0 'A% ‘§9LST -ddd



'P- 15765, Rev. 0

Figure 10-2. Top View Schematic of Tank 241-AZ-102 Bottom Showing the Air Slots

Air Slots Under Tank Bottom of DST 241-AZ-102

<+ E

4 inch Air
Supply Pipe
(4 @ 90°)

Wall

to Bend
Knuc;de
Tank _—7
Annulus
4 inch
Riser 087
Annulus
Floor
4 inch
Riser 088
Leak 2
|10 feet | Detector \ 24 inch
Probes 4 inch |£§Decégg
Riser 078 fser
Inspection Method Qg{:éc:r ?:a;ar\?:ni:t

P-scan Y-Arm 1 Y-Arm / SLOT 1-1

inspection of 4 Y-Arm / SLOT 2-1

Lower Knuckle A Y-Arm / SLOT A1

via Air Siot
19 ISt B Y-Arm / SLOT B1
- N/A -
ﬁ'ff&?ﬁl'f 1through6 | (Air Slots Examined -
Prinzar Tank and with Camera, but
y A through L Measurements
Bottom via Air Slots Abandoned)
Ref: H.2-67244
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The following pages contain tables th  present summary and detailed wall thickness data, which
were derived from the COGEMA “Automated Ultrasonic Thickness Data Report Sheets”. The
inspection data sheets, the transducer ca Hsration sheets, the original tank wa and weld scan
map, and an interpretation of the data by an independent Level III certified d 'E Inspector are
included in Attachment 3 for the P-scan  ta.

Also included in the following pages are  bles that present summary and detailed scan data
derived from the “"SAFT/T-SAFT Ultras  ic Data Report Sheets”. The inspection data sheet, the
transducer calibration sheet and the origi | tank knuckle scan map are included in Attachment 4

for T-SAFT data.

Tables 10-1 through 10-6 show the mea -ed minimum wall thickness values obtained using the
P-scan system, and are displayed in a summarized form by wall plates (including the lower
knuckle), vertical plate welds, and horizoi | knuckle weld. Although the data are reported to
three significant figures, the accuracy of the wall thickness data, based on the results of the
performance demonstration test, is 0.0121 h root-mean-square (RMS). -

- It
1-DAL L System.

oo aegawir Ul LLACKS USING THE
)

Table 10-1. Summary of P nary Tank Wall Scan 1 (via Riser 090)'

4 All scan widths were 13 inches.

Elevation of Wall  n Design Measured Scan
Plate Description Wall Scan Distance Nominal Minimum Minimum %
(inches) (inche " (inches) (inches) of Nominal
417
Plate #1 to 34.7 0.375 0.338 90.1%
382.3
379
Plate #2 to 4.2 0.500 0.456 91.2%
264.8
261 ‘
Plate #3 to 114.0 0.500 0.487 97.4%
147.0 '
143
Plate £4 to 105.9 0.750 0.752 100.3%
571
35
Plate £5 to 21.0 0.875 0.878 100.3%
14.0
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Table 10-12. Primary Tank Vertical Wall Scan 1 - Plate 5 (via Riser 090)

Scan L.D. E'g:i:'tosfor L:Cemf:lor Design Measured Measured
Number Wall Scan W'\il Scan Nominal Average Minimum
(Data Sheets) (inches) (it; sy O (inches) (inches) (inches)
Scan ;lVert-S Wall / £33 0-12 0.875 0.905 0.880
ate 57 ‘
(Page Att. 3-7) 23 11-21 0.875 0.905 0.878

() Scan start was | inch below the centerline of the fifth horizontal weld, and centerline of 24 inch Riser 090;

Scan width was 13 inches.

Table 10-13. Primary Tank Vertical Wall Scan 2 - Plate 1 (via Riser 090)

Verti

l

|

ne

Scan L.D. l E!cvntionrof { Locati ; Design NMeacurear
Number Start o ocatian n
vs i 0.388 0.369
27/ Plate 1" 405 12-24 0.375 0.391 0.371
(Page Att. 3-13) 393 24 - 34.7 0.375 0.391 0.350

() gean start was 2 inch below the centerline of the first horizontal weld, and 17 inches west of Scan 1, centerline to

centerline; Scan width was 13 inches.

10-10
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Table 10-18. Primary Tank Vertical Wall Scan 3 - Plate 2 (via Riser 090)

Scan L.D. El;::‘tosr()f L(\)/:lrttiloc:lof Design Measured Measured
Number Wall Sean Wa;l Sean Nominal Average Minimum
{Data Sheets) (;nches) (inches) (inches) (inches) (inches)
Scan “Vert. Wall / 379 | 0-102¢ 0.500 0.495 o @
5/ Plate 2" 379 | 0-1020 0500 0.495 0414 |
(Page Att. 3-23) 379 | 0-102% 0.500 0.495 0434¢ |

() Scan start was
Scan 2, centerline to centerline: Scan width was 135 inches.

© Thinning: X-Start=0.394" X-Stop=1.64"  Y-Start=0.887"
©) Thinning: X -Start=3.56" X-Stop=8.14"  Y-Start=0.169"
) Thinning: X -Start=6.24" X-Stop=695  Y-Start =-4.14"
& Wall thinning exceeds 10 percent of the nominal plate thickness.

Y-Stop =2.02"

Y-Stop =-5.02"

10-13

Y-Stop =-0.972"

inch below the centerline of the second horizontal weld; Scan 3 was approximately 17 inches west of

Area: 1.25" x 1.13" = .41 sq. in.
Area: 258" x 1.14"=2.94 s5q. in.
Area: 0.71" x 0.883"=0.62 sq. in.















3

Table 10-26. Primary Tank V

- 15765, Rev. 0

ical Wall Weld Scan - Plate 5 (via Riser 090)

Scan L.D. Elgvatlon of #= Ver 1l Design Measured Measured
. tart of Locat  of R ) L
Number Vveld S Nominal Average Minimum
’ Sheets) Weld Scan Weld aln (inches) (inches) (inches)
Data (inches) (inch @
e 35 0- 0.875 0.905 0.891
Plate 57
(Page Att. 3-40) 23 12-. 4 0.875 0.905 0.850
g .

(O Gecan start was | inch below the centerline of the

:h horizontal weld; Scan width was 10.6 inches.

10-18
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Figure | -1. Scan ‘ata Average Wall Thickness Compared to Nominal Plate Thickness

241-AZ-102
40 480
—&—8can i ~—&—Scan 2 = = = Nominal
35 B C e 420
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' Interface = 381.5in. #1
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30 " mm— e o - —_——p —- —.-_—-,-,/—. . — — - 360
b— e e e W e i e i m e e — .
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Weld 1= o=t —ee s . Tq| Plate
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0 0
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Tank Wall Thickness (Inches)

However, areas of reportable wall thinning were detected during the second primary tank vertical
wall scan of Plate #2. The wall thinning v confined to three areas in the upper portion of the
plate, approximately 6 to 17 inches below : Plate #1 / Plate #2 horizontal weld, equivalent to
tank elevations of approximately 374 to 3¢ nches (Figure 10-1). This discovery prompted a
third, short (10.2 inches long) inspection scan adjacent to the second scan on Plate #2 to
determine the extent of thinning. Three more areas of wall thinning were detected approximately
1 to 9 inches below the Plate #1 / Plate #2 horizontal weld, equivalent to tank elevations of
approximately 379 to 371 inches. The six areas ranged from 0.4 to 1.14 inches in width, from
0.7 to 2.58 inches in length, and from 0.49 to 2.94 square inches in area. A total of 8.1 square
inches of thinned area was identified, rangi  from 0.066 to 0.089 inches deep (based on
nominal wall thickness values of 0.5001 hes), or 13.2% to 17.8% wall thickness reduction
(Tables 10-2, 10-3, 10-14 and 10-18).

As stated earlier, the average waste level since August 1986 has been 345 inches, with a
maximum recorded waste level of approximately 364 inches. Since October 2000, the level has

eer :latively constant, averaging 361.5in es. The six areas of reportable wall thinning
occurred in the vici ty above these liq d-air interface levels.

11-2
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Table 11-2 provides a summary of w; nning, defined as nominal plate thickness minus
average minimum plate thickness®, b, inal plate size, and by DST examined. The negative
values in the table indicate where the ge of all minimum values of plate thickness exceeds

nominal plate thickness. The Table also provides the calculated average wall thinning and
associated standard deviation by DST e:  ained for all nominal plate thicknesses, and by
nominal plate thickness for all DSTs examined.

Tank 241-AZ-102 did not exhibit any significant thinning, with only the 0.373 inch thick
Plate #1 and the 0.500 inch thick Plate #2 minimum values averaging slightly below
(0.017 inches and 0.007 inches respective 1) the nominal plate thickness values.

® Average minimum plate thickness is defined as the average of all the minimum measured thicknesses for each
scanning area (generally 12 inch by 15 inch) for a given plate size and DST.

11-7
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12.0 FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

The findings, conclusions, and recommer itions from the UT inspection of DST 241-AZ-102
are listed below.

o There were six areas of reportable wall thinning detected during the second and ird
primary tank vertical wall scans of late #2. The wall thinning was confined to areas in
the upper portion of the plate a ink elevations of approximately 379 to 363 inc s. A
total of 8.1 square inches of thinned area was identified, ranging from 0.066 to 0.089
inches deep, or 13.2% to 17.8% wall thickness reduction. The three areas of reportable
wall thinning occurred in the vicinity just above the liquid-air interface levels that have
existed since August 1986. There was no additional reportable wall thinning detected in
any of the other vertical wall plate areas examined.

« No reportable wall thinning was detected in any of the lower primary knuckle areas
examined. The primary knuckle horizontal sean vieldad an nvarall avarscn <oontl

/alu
sof ol piiee L v wae susYLl RHUCKRIC USLILE LNE -Scan transducer lined up

with air slots yielded wall thickness average values that exceeded the nominal values.

« No reportable pitting indications nor any crack-like indications were detected in any of
the vertical wall plates or lower primary knuckle. This includes approximat¢ - 20 feet of
the primary knuckle in which noci  imferential crack-like indications were detected
using both the P-scan and the T-S£ [ systems. Although the P-scan system is limited to
examining the upper two-thirds of the knuckle, the T-SAFT system is capable of probing
the entire knuckle region for crack ke indications (from weld to weld, which includes
the highest stress region).

o No crack-like indications were tected in any of the weld heat-affected zones. The
primary tank vertical weld scans (Plates #1 through #5) and the knuckle-to-shell
horizontal weld scan (] ite #5 to lower knuckle) vielded overall average wall thickness
vi 1es that ranged from 0.001 to 0.030 inches above the nominal values.

« There were no reportable pitting indications detected in any of the weld heat-affected
zones. There were three areas of reportable wall thinning detected during the primary
tank vertical weld scan of Plate #1. e wall thinning was confined to three small areas,
approxim ly 12 to 30 inches belov 1 Dome / Plate #1 horizontal weld, equivalent to
tank elevations of approximately 407 to 389 inches. A total of 0.27 square inches of
thinned area was identified, ranging from 0.041 to 0.063 inches deep, or 10.9% to 16.8%
wall thickness reduction.



RPP- 15765, Rev. 0

Examinations of areas of the pr  ary tank bottom via the air slots were planned, but were
abandoned because the probe bi .me temporarily lodged inside an air slot. Air. its
were visually inspected on either side of Riser 090, but all of the slots showed some form
of degradation. A management cision was made to halt further attempts to scan the
tank bottom due to the possibility of the RUTI probe being permanently wedged between
spalled concrete inside an air slot.

At this time there was no reason to believe that the conditions would be different on the

o ersideof e tank through her 24 inch Riser 089. A decision was made not to
pursue examination through tt 1 riser at this time. The spalling of the concrete was
documented via Problem Eval . Report PER-2003-3006 and the resulting DOE
Occurrence Report RP-CHG-" FARM-2003-0039.

According to a recent Tank Integ y Assessment Project DST Lifecycle Schedule, tank
241-AZ-102 1s scheduled for its second UT examination in about eight years. Based on
the results of this UT examin on, it is recommended that this schedule be maintained —
there is no reason to perform any near-term follow-up inspections on this tank.
Followin

a o o
degradation.

A visual examination of tank 241-AZ-102 is scheduled in FY 2006 that wil] include
visually examining the internal pr 1ary tank wall. This examination will look at areas of
tank wall thinning.

12-2
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COG EMA COGEMA-SVUT-INS-007.3, Rev. 1
UNCONTROLLED COPY

ENGINEERING CORP.

AUTOMATED ULTRASONIC EXAMINATION FOR CORROSION AND CRACKING

Level

4.0

5.0

6.0

~ultrasonic examiners shall review all data collected prior to issuing a final report.

REFERENCES
4.1 ASME Boiler & Press e Vessel Code, Section V, Article 4, 1995 Edition.
4.2 COC MA SV-CP-PRC 4, Qualification and Certification OF NDE Personnel.

4.3 COGEMA SVAD-PRC-001, Nondesiructive Examination Administrative
Procedure.

nat

\

4.5 FORCE Institutes, P-scan System 4 Instruction Manual

PERSONNEL REQUIREMEN 5

5.1 Personnel Qualifications

Personnel performing or supervising data acquisition or performing data analysis to
the requirements of this proce: re shall be qualifi. and certified to at least level in
ultrasonics in accordance with reference 4.2 or equivalent. In addition, they shall be

trained in techniques for sizing stress corrosion cracking/planar flaws.

5.2 Certification Level

Personnel performing review forf 1l acceptance of examination data shall be certified to
at least level II in ultrasonics in accordance with reference 4.2 or equivalent.

5.3 Support Personnel

Personnel, whose responsibilities ¢ : limited to set-up, tear down, and track or scanner
operation need not be certified. Such personnel shall possess sufficient knowledge of the
equipment to satisfy the Level 11l examiner.

QUIPMENT

6.1 Ultrasonic Instrument/Exan 1ation System

Att. 1-4
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COG E M A ' COGEMA-SVUT-INS-007.3, Rev. 1
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ENGINEERING CORP.

AUTOMATED ULTRASOY ZE AMINATION FOR CORROSION AND CRACKING

6.4

6.5

6.6

degradation occurs. The same cables shall be used for calibration and

examination.

6.3.2 The scanner control cable for analog scanners shall be limited to 330 feet
maximurr  igitally controlled scanners st | have a maximum cable
length as:  ilated by the manufacture’s recommendation.

Couplant

6.4.1 Site approve water should be used as couplant for the examination.

6.4.2 Couplant app :ation should be accomplished by means of an automatic

) et e ey, G5 LALUDD WALET LTI LE ANNuLus 1S
undesirable.

User Calibration Blocks

6.5.1

6.5.2

For gener: thicl ess measurements, or the detection of pitting, erosion, or
corrosion, user calibration blocks shall be made of an acoustically similar
material as that being measured. A standard step block with 0.1 inch or
greater increments encompassing the nominal thickness to be measured
shall be used.

For weld inspe:  on, crack detection and sizing measurements, user
calibration blocks shall be made of an acoustically similar material as that
being measured. A ndard notched block with 0.1 inch or greater
increments encompassing the nomin: thickness to be measured shall be
used.

eference Blocks

Reference blocks (e.g., Rompas, W, DSC) utilized for beam angle exit point
determination or screen width calibration shall be of similar material composition as the

component under examination.

6.7

Pulse Repetition Rate

The repetition rates are set at rates such that signal wrap-around does not occur. In
addition, the rates are sufficient to p e the transducer at least six times within the time
necessary to move one-half the tran¢ 1cer dimension parallel to the scan direction at

X! um scanning speed.

ma

Att. 1-6
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ENGINEERING CORP.

AUTOMATED ULTRASONIC EXA! NATION FOR CORROSION AND CRACKING

7.0

CALIBRA ON

7.1 Verification of Instrument Linearity

Instrument alignment verification for screen eight and amplitude control

performed within three (3) months prior to use of the instrument or at the
beginning and end of each outage  -iod, whichever is less. Instrument linearity
verification is independent of trar  'cer or scanner characteristics. Verification with one
transducer/scanner combination is valid for any other combination. The due date for
alignment verification shall be recorded on the calibration sheet.

yst

The system parameters used for calibration and examination should be established as
outlined in Reference 4.5 as required. The system should be operated in the T-SCAN
program for thickness mapping and zero degree inspection and in the P-SCAN program
for crack detection, weld inspection and/or additional evaluation.

7.3 General Requirements

7.3.1 Calibration shall inc le the complete ultrasonic examination syst>~ Any
change in transducers, wedges, couplants, cables, instruments, recording
devices, scanners, power source, or any other parts of the examination
system shall be cause for system calibration check.

7.3.2 If a secondary ultrasonic system is to be used, it must be calibrated before
the inspection is stz and not removed from the examination system
during the inspectic recalibration will be required.

7.3.3 System calibration checks and final calibration for instrument sensitivity
and sweep range sh.  be performed on the same blo  used for initial
calibration using at least one reflector. These checks shall be performed:

a) At the start and finish of ear  ries of examinations.
) Atintervals not to exceed —___hours.

c) When there is a change as described in 7.3.1.

d) Ifthe examiner spects a malfunction.

Att. 1-7
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AUTOMATED ULTRASONIC EXAM NATION FOR CORROSION AND CRACKING

7.3.4

If the horizontal sweep, thickness, or "Z" positions have changed more
than 3 percent of the nominal thickness, void all examinations performed
after the last valid calibration verification, and reexamine the voided areas.

Calibration checks may be performed on either a reference block or the

basic calibration block, but n st include a check of the entire examination
system. Calibration checks may be accomplished by static or dynamic
calibration.

Simulated calibration checks may be used in lieu of calibration checks
where the spread ¢ :ontamination or serious time constraints would result
from performing a standard c¢: bration check. Simulated calibration will

viea Rlaadoa —-11 ,

:alibration data sheet. A
paseline, stmulated calibration shall be performed immediately after
performing the initial calibration, or after a calibration check where the
entire examination svstem is utilized. The initial simulated calibration
check values are in pendent of the values obtained utilizing the entire
examination system. The estal shed tolerance applies to the subsequent
simulated calibration checks.

During calibration,  temperature of the calibration block should be
within 25 greeso e ambient inspection temperature.

7.4 Calibration Process for Thick ss Mapping / T-scan

The basic process for calibration is e same for thickness mapping (T-scan), weld
inspection, flaw detection, and sizing. The calibration reflectors for straight beam are the
backwall reflections from a step wedge. The reflectors for angle beam transducers are the
notch base and tips from a notched ck. The calibration process is as follows:

7.4.1

7.4.2

Select and connect the appropriate transducer(s), input the parameters,
including thickness, frequency, index delay, gates, inspection method(s),
and velocity. Apply the couplant to the applicable points on the calibration
standard. (Select a sufficiently thin step for detection of unexpected low
reading or pits and a step greater than the maximum thickness expected).

Place the transducer(s) on the calibration step nearest to the nominal

thickness of the ite ) be examined. Adjust the gain control to produce a
reflection of 80% 1  :creen hei¢ t(FSH). Input this gain level as the
reference level. Ol 1 a response from the other calibration points, and

verify that they prc 2 an acceptable signal. Initial calibration accuracy

Att. 1-8
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will be within +/- 0.010". in T-scan. Perform steps 7.4.1 and 7.4.2 for
each physical transducer being used.

7.4.3 Position the transducer to produce a response from e smaller of the two
(2) steps to be use for calibration. Using the scan menu, collect a reading
from that step. The transducer may be removed from the scanner and
remain stationary “static’” while the scanner is manipulated to make a
larger indication on the screen.

7.4.4 Position the trans icer on the thicker step and collect data from that step.
Using the level control, measure the thickness from each step. Adjust the
system to read the correct thickness with index delay and velocity if

naadad

7.4.5 Repeat these steps as required until the system is accurately measuring the
thickness over the el re inspection range with each transducer/active
inspection. During initial calibration, all intermediate steps within the
inspection range should be confirmed.

7.4.6 The vital parameters used for the calibration shall be identical to the
inspection parameters with the exceptions of file name(s), X, Y and Z
ranges, reference level compensations, thickness, gates or comment
parameters which ~ ~be ac 1sted as required.

7.4.7 Ata minimum, readings from the thinnest and thickest calibration
reflectors shall be recorded for each applicable transducer on the
Automated Ultrasonic Thickness Calibration Sheet (Attachment 4).

7.5 Calibration Process for Weld Inspection / Crack Detection / P-scan

7.5.1 Select and connect the appropriate transducer(s), input 1 : parameters,
including thickness, frequency, index delay, gates, inspection method(s),
and velocity. Apply e couplant to the applicable points on the calibt ion
standard. The 5%T notch on a 1” thick plate should be used to obtain the

reference level.

7.5.2  Manipulate the transducer to receive the maximum response from the
reference notch. Adj :t the gain control to produce a reflection ¢ 80%
full screen height (FSH). Input this value as the reference level. Obtain a
response from the calibration reflector and verify that the response is

within +/- 2dB.

Att. 1-9






I P-15765,Rev. 0

A COG EN. A COGEMA-SVUT-INS-007.3, Rev. 1
— UNCONTROLLED COPY
ENGINEERING CORP.
AUTOMATED UL RASONIC EXA! NATION FOR CORROSION AND CRACKING

notch. Alternate this procedure until the screen/system represents a desirable
linear depth screen in inches.

e) Save the calibration, and record this data on the Automated U asonic P-Scan
Calibration Sheet (At hment 7).

8.0 EXAMINATION

8.1 Surface Condition

to be taken should be free of
tion, wel
.............. sivnay nuetiere witn movement of the transducer or the
transmission of sound into the material.

A surface finish of 250 RMS or better should be provided. The requesting
organization must approve the use of any base material preparation
process, which may reduce the thickness below the allowable tolerance.

8.1.

[\

8.2 Extent of Examination

The location of the areas to be mea  ed and/or the number of scans to be performed
shall be designated by the applicable work instructions. The location, scan numbers, and
reference points of all scans shall be recorded on the applicable data sheets. See
attachment 1 for minimum examination volume and beam direction for weld inspection.

NOTE: Additional scan areas will not require revision to this procedure.

8.3 Flaw Location

When performing examinations to detect planar flaws, angle beam transducers shall be
used. Calibration is performe 3asin Section 7.5. / angle beam examinations shall be

performed in P-scan.
8.4 Ultrasonic 1 ‘:asurement

User calibration shall have been completed per the applicable requirements of Section 7.0
prior to performing any of the examinations.

8.4.1  he amplitude of the first back reflection obtained from the item to be
examined sh: be adjusted as necessary using the Transfer Correction to

A 1-11
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8.4.2

maintain approximately the same amplitude as that used for calibration.
The dB value obtained with straight beam transducer should be recorded
on the report. This value should be considere during analysis of P-scan
angle beam data also.

Transducer over >tween passes shall be a minimum of 1% of the
element size. Scanning speed shall not exceed 6 inches per second.

Should measure 2nts be observed larger or smaller than the range
calibrated for in Section 6.0, check the calibration for accuracy in the
encountered thickness range. If the calibration is accurate in this range,
amend the calibration sheet and cantinne the evamination. If the

1t en ra..
ww avovai alt atcay wiiere reaaings were encountered outside the
originally calibrated range.

8.5 Limitations and Precautions

8.5.1

8.5.2

Care must be take  to ensure the transducer face is flush with the
examination surface iring scanning.

When it is necessary to determine the origin of mid-wall indications, a
4MHz shear wave transducer(s) may be used in the P-Scan program to
detect pit openings or perpendicular connections between laminar
indications.

8.6 Recording

Upon completion of each scan area, the data file(s) shall be recorded on a disk. All
measurements within the predetermined gated area are stored, along with the text
information with each file.

8.7 General Sizing Guidelines

8.7.1

It is recognized that, of the met Hds of sizing described in this procedure,
no one technique is completely accurate in sizing all flaws in all
thicknesses. By using ¢ 1plementary methods, however, a realistic
approximation of the flaw depth can be obtained.

Att. 1-12
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9.0

description of the technique shall be recorded in the "Remarks™ column on
the Ultrasonic Sizing Calibration Sheet (Attachment 7).

EVA UAT DN
9.1 Relevant Indications

Relevant indications including pitting, thinning and crack-like indications along with the
minimum thickness reading in the area of interest shall be recorded and used for
evaluation per Paragraph 9.2.

areon . as )% >feren
\ .
\-1=uD). ALl CTacK-l1Ke indications are recordable regardless of amplitude.

9.1.2 T-scan data shall be evaluated utilizing all available images to dete. and
evaluate indications.

9.1.3 Reportable indications shall be evaluated by Level Il personnel prior to
final report submittal.

9.2 Reporting/Special Criteria
Reporting and special notification criteria are noted in Section 9.8.

9.3 Statistical Information

The statistical information (Minimu  and Mean thickness) provided under “Setup" pages
1 & 2 of e post-processing software should be reported for each “Part” of a given scan
location. Where data noise invalidates these values, the analyst should determine the
values using the level control.

9.4 Printouts

Printouts should be made in accordance with the customer's request. In absence of fur
direction, both the merge  set-up pages and the merged image, adjusted to show the
minimum ickness, shall be printed at a level that best shows the wear patterns or at
Nominal T - 12.5%, whichever provides the most useful information. P-scan data should
be printed wi the level control set at 20% reference :vel (-14dB).

Att. 1-14
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9.5 Recording Crack Size

9.5.1 All flaw sizing data acquired should be used to determine the flaw depth.
This data shall be reported individually for each flaw and shall inc 1de all
data necessary to achieve the best accuracy of flaw depth.

9.5.2 1If, during sizing, a av'ength other *han that reported dur'~~ the detection
examination is measured, or other discrepant conditions occur, record the
corrected lengths, locations. or distances on the Ultrasonic P-scan Data
Report (Attachment 8) in the spaces provided.

9.5.3 If, during sizing, the area is determined not to be flawed, and the resultant
roflantanl/\ fo A ! 3t etallv _ e,
wiv wuv ULIGLL C.E., TOUL, MISmatch, etc.) shall bé documented and
substantiated on the Ultrasonic P-scan Data Report.

9.6 Scanning Limitations

Record all limitations due to weld  1figurations, obstructions, single side access
restrictions, etc., in the remarks section on the applicable Ultrasonic Data Report. Details
as to specific length or area in relation to L (X) and/or W (Y) reference points should be

recorded.
9.7 Flaw Evaluation

Reportable indications shall be evi 1ated by Level III personnel prior to final report
submittal.

9.8 Reporting Levels

All indications which meet or excee ‘he following conditions shall be reported to t
project cognizant engineer.

a) Pit depth exceeds 25% of the wa thickness.

b) Wall thinning exceeds 10% of the wall thickness.

c) Surface crack depths exceeding 18 inches.
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10.0

REPORTS
10.1  Thickness Data Reports

An Automated Ultrasonic Thickness Data Report (Attachment 3) shall be prepared for
each examination or series of examinations performed. This report shall include identity
of equipment, the thickness measurements obtained, and should be referenced to the
calibration sheet.

10.2  Calibration Reports

An Automated Ultrasonic Examination Calibration Sheet (Attachment 4) shall be
fe 1 ¢ or e e
for examination.

10.3  Sketch Sheets

An Automated Ultrasonic Examination Sketch Sheet (Attacht nt 5) should be prepared
for each examination or series of examinations performed. This report should include
identity of scanning equipment and a sketch of the component or item examined,
identifying scan locations, int 1ding dimensions, reference points, and grid locations,
where applicable.

10.4  Sizing Data Reports

An Ultrasonic Sizing Data Report ( tachment 8) shall be completed only when cracking
is detected. Each report shall be related to the applicable Automated Ultrasonic
Examination Calibration Sheet(s).

10.5 Cover Sheets

Whenever several locations are being examined on the same conponent an Automated
Ultrasonic Examination Report Covi  Sheet (Attachment 1) and an Automated Ultrasonic
hickness Report Summary Sheet (Attachment 2) should be completed.

6 Final Reports

Fin: reports are to be distributed and maintained in accordance with the applicable
contract.
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11.0 ATTACHMENTS:

11

Attachment 1: Examination Volume, Minimum Beam Directions an Extent of
Examination

Attachment 2: Sample Automated Ultrasonic Thickness Data Report
Attachment 3: Sample Au  nated Ultrasonic Thickness Calibr. on Sheet

¢ achment4: Figure 1:  olute Arrival Time Technique (AATT)
Figure 2: Relative Arrive  me Technique (RATT).

Attachment 5: Sample P-scan Calibration Data Sheet

\tt
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ULTRASONIC EXAMIN [ION OF THE KNUCKLE REGION

(COGEM \gineering Corporation
Procedure CO( A-SV  T-INS-007.5, Rev. 0)
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2.5 Methodology
The methodology in this procedure meets the applicable requirements addressed in
Reference 4.1 as applicable ton  t the requirements for inspection of the double shell

tank knuckle region.

RESPONSIBILITIES

Only certified Level IT or Level IIT1 rasonic examiners shall interpret data to determine whether
they represent relevant or non-relevant indications in accordance with the applicable
specification. Level Il ultrasonic examiners shall review all data collected prior to issuing a
final report.

4.U

5.0

N

REFERENCES
4.1 ASME Boiler & Pressure  :ssel Code, Section V, Article 4, 1995 Edition.
4.2 COGEMA SVCP-PRC-01 Qualification and Certification of NDE Personnel.

4.3 COGEMA SVAD-PRC-0( Nondestructive Examination Administrative
Procedure.

4.4 COGEMA SVUT-PRC-( 7 Ultrasonic xamination Procedure.

4.5 RONDE Instruction Manu:

PERSONNEL REQUIREMEN’]
5.1 Personnel Qualifications

Personnel performing or supervising data acquisition or performing data analysis to the
requirements of this procedure s = qualified and certified to at least Level IT in
ultrasonics in accordance with r ce 4.2 or equivalent. In addition, they shall be
trained 1 techniques for sizing stress corrosion cracking/planar flaws using S¢  [/T-
SAFT.
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transducer/scanner combination is valid for any other combination. The due date for
alignment verification shall be recorded on the calibration sheet.

7.2 System Parameters

The system parameters used for calibration and exammatlon should be established as
outlined in Reference 4.5 as required.

7.3 General Requirements

7.3.1

Calibration shall include the complete ultrasonic examination sy stem
Any change in transducers. wedoes cannlante aohlan fomeeeoo

SA T oveawa LD Wil

examination system shall be cause for system cahbratlon check.

System calibration checks and final calibration for instrument sensitivity
and sweep range sh:  be performed on the same block used for initi:
calibration using at least one reflector. These checks shall be performed:

a) At the start and finish of each series of examinations.
b) Atintervals not to exceed 16 hours.

c) When there is a change as described in 7.3.1.

d) If theexar n suspects a malfunction.

During calibration, the temperature of the calibration block should be
within 25 degrees ahrenheit of the ambient inspection temperature.

7.4 Calibration Process for Knuckle Crack Detection and Sizing

7.4.1

Select and connect the two appropriate transducers (X1 and X2). Verify
the parameters, including thickness, frequency, and velocity. Place the
SAFT/T-SAFT Scann 2 Bridge on the calibration fixture. Apply the
couplant to the a; licable point on the calibration standard. The 10%T
notch on a 0.873-inch thick plate should be used to obtain the reference

level.

7.4.2  Assure transducers are in the park position. Translate X1 and X2

transducers one inch to the start of si 1 sequence. Position gain control
knob to 20 dB. Acquire one 10-inch line of data. Envelope detect and

Att. 2-7
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8.8.2

8.8.3

T-SAFT uses a tt smitting and receiving transducer pair in a pitch-catch
arrangement.

When sizing plan  defects, the entire flawed area shall be scanned in the
T-SAFT mode ar  svaluated.

8.9 Sizing Utilizing the T-SAFT Technique

8.9.1

8.9.3

8.9.4

8.9.5

8.9.6

The peak response from the corner trap of the planar flaw is used to
initially set up the -SAFT scanning. Location of this corner trap is found
using the pitch-catch data.

ita -
side by side at the peak (corner trap) response location.

The transmit and receive transducers are moved in opposite directions
approximately 4 in  es (or as much as possible) prior to initiating the T-
SAFT scan.

The tandem data acquisition begins by scanning the two transducers
towards each other, ) to the mid-point of the scan (corner trap location)
and continuing way om each other, to the end of the scan line. Once the
scan line is com; te, the pair of transducers returns to their start
positions, are both incremented circumferentially (around tank), and start
the next scan ne.

Flaw depth is determined as half the distance from the upper half
amplitude point to the lower half amplitude point in the B-scan views.
The half amplitude points correspond to the —6dB points in the
appropriate image.

Flaw length is deter1 ned by the loss of signal at the ~10dB point from
the pitch-catch corner trap signal.

9.0 EVALUATION

9.1 Relevay

9.1.1

[ndications

All crack-like indications are considered relevant and shall be recorded.
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Schematic of Air Siots Under Tank Bottom of DST 241-AZ-102
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August 13th. 2003

Mr. Daron Tate

COGEMA Engineering (.
2425 Stevens Center
Richland, W 99352

This letter is to certify that I have ana 'ed the P-scan automated ultrasonic data from
Hanford waste tank AZ 102. The data reviewed for the primary tank wall was co]lected
by Mr. Nelson and Mr. Purdy May 20th. thrangh Tulv 24th 2002 The dnes fm oo

“h a er  al emmessea rwas; LALLHLLAL LTl KHUCKLE
scan and four slots examined with the extended Y-arm was zmalyzed to the requxrements
of COGEMA procedure SVUT-INS-C '3 Revxslon 1.

Therc are several areas that meet or exceed the 10% wall-loss criteria in Plates 1 and 2.
Most of these areas are could be classi d as pitting or as corrosion. Most are not
reportable to e reporting criteria for pitting, but are reportable as corrosion. There are
Reportable areas in the following scans:

Vertical Weld Plate 1
Vertical Wall Scan 2 Plate 2
Vertic: Wall Scan 3 Plate 2 (additional 12 scan on Plate 2)

Other than the above areas, there are no reportable indications. No cracking  other
reportable pitting or thinning was detected in any of the areas examined.

ames B. Elder &\
ASNT UT Level 111

CC: Mr. W.H. Nelson- COGEMA
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Ultrasonic Examination of Double-Shell Tank 241-AZ-102
Examination Completed August 2003

AF Pardini
GJ Posakony

August 2003

Prepared for
the U.S. Department of Energy
under Contract DE-AC06-76R1.01830

Pacific Northwest National Laboratory
Richland, Washington 99352
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Summary
COC MA Engineering Corporatic JEMA), under a contract from CH2M Hill Hanford Group

(CH2M Hill), has performed an ultraso destructive examination of selected portions of Double-
Shell Tar  241-AZ-102. The purpose :xamination was to provide information that could be used
to evaluate the integrity of the wall of t ary tank. The requirements for the ultrasonic examination
of Tank 241-AZ-102 were to detect, ch ze (identify, size, and locate), and record measurements
made of any wall thinning, pitting, or ¢ at might be present in the wall of the primary tank. Any
measurements that exceed the requirem forth in the Engineering Task Plan (ETP), RPP-11832

‘ensen 2002) and summarized on page is document, are reported to CH2M Hill and the Pacific
Northwest National Laboratory (PNNL ther evaluation. Under the contract with CH2M Hill, all

data is to be recorded on disk and paper copies of all measurements are provided to PNNL for third-party
evaluation. PNNL is responsible for preparing a report that describes the results of the COGEMA
ultrasonic examinations.

t.xamination Results

The results of the examination of Tank 2¢  AZ-102 have been evaluated by PNNL personnel. The
ultrasonic examination consisted of two 5-in. wide scans over the entire height of the tank, one short 15-

in. wide scan on the top of Plate #2, and the -affected zone (HAZ) of five vertical welds and one
orizontal weld. Utilizing the Extended-At so known as Y-Arm) scanner, the examination included
the upper portion of the knuckle extending - around the knuckle approximately 12-in. and portions of
the lower knuckle extending down to the nuckle weld area (high stress region) in 4 areas
accessible in the air slot openings. The exa ion was performed to detect any wall thinning, pitting, or

cracking in the primary tank wall and knuckle. The knuckle was also examined using the Remotely
Operated Nondestructive Examination (RONL ) system for circumferentially oriented cracking.

Primary Tank Wall Vertic: ¢ 1 Paths

Two 15-in.-wi : vertical scan paths were performed on Plates #1, #2, #3, #4, and #5. A short 15-in.
wide scan was also performed adjacent to the vertical scan path #2 near the top of Plate #2. The plates
were examined for wall thinning, pitting, an  :racks oriented vertically on the primary tank wall. The
rest s indicated three areas near the top of Plate #2 that exceeded the reportable level of 10% of the
nominal thickness. There were no other areas ¢ wall thinning in Plates #1, £3, #4, or #5 that exceeded
the reportable level of 10% of the nominal thickness. No pitting or vertical crack-like indications were
detected in Plates{  #2, #3, ¥4, or #5.

iii
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Primary Tank Wall Weld Scan Paths

The HAZ of vertical welds in Plates #1, #2, #3, #4, and #5 were examined for wall thinning, pitting,
and cracks oriented either perpendici ir or parallel to the weld. There were three areas in the HAZ of the
vertical weld in Plate #1 that exceeded the r  ortable level of 10% of the nominal thickness. There were
no other areas of wall thinning in the HAZ of vertical welds in Plates #2, #3, #4, and #5 that exceeded the
reportable level of )% of the nominal thickness. No pitting or crack-like indications were detected in
the weld HAZ areas in Plates #1, #2, #3, £4, and #5.

The HAZ of the horizontal weld between Plate #5 and the tank knuckle was examined for wall
thinning, pitting and cracks oriented either perpendicular or parallel to the weld. There were no areas of
wall thinning that exceeded the reportable level of 10% of the nominal thickness. No pitting or crack-like
indications were detected in the weld areas on Plate #5 side or on the knuckle side of the horizontal weld.

Primary Tank Knuckle Sca Paths

A
<

The upper portion of the knuckle area was scanned utilizing the Extended-Arm scanner attached to
the AWS-5D crawler. The Extended-Arm scanned the transducers down around the knuckle
approximately 12-in. from a starting position 2-in. down from the upper knuckle weld joining Plate #5 to
the knuckle. The knuckle was examined for wall thinning, pitting, and cracks oriented circumferentially
around the primary tank. There were no areas that exceeded the reportable level of 10% of the nominal
thickness. No pitting or ¢ umferentially oriented crack-like indications were detected in the upper
portion of the knuckle area.

Four small areas on the lower portion of i : knuckle area were examined for wall thinning only
utilizing e Extended-Arm scanner in areas accessible through selected air slots. The four areas .
examined were in air slots designated as Slot 4, Slot1, Slot A, and Stot B. There were no areas that
exceeded the reportable level of 10% of the nominal thickness.

Remotely Operated Nondestructive Examin:  on Scanning

The results of the RONDE ultrasonic examination of the knuckle region of Tank 241-AZ-102
rovided by COGEMA have been evaluated by NNL personnel. The results of the examination of Tank
241-AZ-102 indicated no circumferential crack  <e indications were present anywhere in the knuckle
region between the upper knuckle weld and the lower knuckle weld over the approximately 270
circumferential inches scanned.
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. Introduction

COGEMA Engineering Corporation | iEMA). under a contract from CH2M Hill Hanford Group
(CH2M has performed an ultrasonic destructive examination (UT) of selected portions of
Double-S Tank (DST) 241-AZ-102. ~ urpose of this examination was to provide information that
could be used to evaluate the integrity of | ST. The requirements for the UT of Tank 241-AZ-102
were to detect, characterize (identify, size, and locate), and record measurements made of any wall
thinning, pitting, or cracks at might be p it in the wall of the primary .nk. Any measurements that
exceed the requirements set forth in the Ei ering Task Plan (ETP), RPP-11832 (Jensen 2002), are
reported to ¢ 2M Hill and the Pacific No st National Laboratory (PNNL) for irther evaluation.
Specific measurements that are reported ir e the following:

e Wall thinning that exceeds 10% of the nc  inal thickness of the plate.
¢ Pits with depths that exceed 25% of the nominal plate thickness.
:dintheint  «
o ee= (s as sy ua vrerul, UL LI UIT LALR RITUCKIE @NA TANK bottom.

The accuracy requirements for ultrasonic measurements for the different types of defects are as follows:

e Wall thinning — measure thickness with  £0.020-in.
e Pits — size depths within £0.050-in.
e Cra s-—size the depth of cracks on the inn  wall surfaces within £0.1-in.
e Locatic - locate all reportable indications within £1.0-in.
Under the contract with CH2M Hill, s to be recorded on disk and paper copies of all
measurements are provided to PNNL for rty evaluation. PNNL is responsible for preparing a
report that describes the results of the CC UT.
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2.0 Qualified Personnel, Equipment, and Procedure

Qualification of personnel participating in the DST inspection program, the UT ¢ tipment
(instrument and mechanical scanning fixture), and the UT procedure that will be used in the examination
of e current DST is required by CH2M F Personnel participating in the examinations are to
certified in accordance with the American ety for Nondestructive Testing (ASNT) Guideline SNT-
TC-1A-92 and associated documentation it e provided. The capability of the UT system is to be
validated through a performance demonstration test (PDT) administered by PNNL on a mock-up
simulating the actual DST. The current procedure for the UT is to be based on the Section V, Article 4,
Boiler and Pressure Vessel Code defined by 2 American Society for Mechanical Engineers (ASME).

2.1 Personnel Qualifications

The following individuals were qualified .d certified to perform UT of the Hanford DST 241-AZ-
107:

\

e Mr. Wesley Nelson, ASNT Level Il (#L  1874) in UT, has been identified as COGEMA’s UT
Level 1I1 authority for this project. Mr. N on has been certified by COGEMA as a UT Level Il in
accordance with COGEMA procedure CC  SMA-SVCP-PRC-014, latest revision. Further
documentation has been provided to establish his qualifications. Reference: Letter from PNNL to
C.E. Jensen dated August 22, 2000, “Report on Performance Demonstration Test — PDT, May 2000”
and “SAFT/T-SAFT Performance Demonstration Test (PDT) (Mr. Wesley Nelson),” dated November

14, 2002.

¢ Mr. James B. Elder, ASNT Level llI ()  1891) in UT, has been contracted by COGEMA to
provide peer review of all DST UT data. . Elder has been certified by JBNDT as a UT Level Il in
accordance with JBNDT written practice.  {DT-WP-1, latest revision. Further documentation has
been provided to establish his qualifications. Reference: PNNL-11971, Final Report - Ultrasonic
Examination of Double-Shell Tank 241-AN-107.

e Mr. W iam D.Purdy, COGEMA UT Level Il limited (for P-Scan data acquisition only).
Mr. Purdy has been certified in accordance with COGEMA procedure COGEMA-SVCP-PRC-014,
latest revision. Further documentation I 2n provided to establish his qualifications. Reference:
Letter from PNNL to C.E. Jensen dated er 5,2001, “Purdy Performance Demonstration Test

(PDT) Report.”
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3.3 Khnuckle Area Transducer Configuration

3.3.1 Extended-Arm Scanning System

Examination of the knuckle utilizes a modified scanning bridge known as the Extended-Arm scanner.
The Extended-Arm provides scanning of the transducers directly on the knuckle region. The Extended-
Arm is a special fixture that attaches to the AWS-5D magnetic wheel crawler. Its purpose is to extend the
reach of the transducer assembly. This extension allows the transducer assembly to follow the curve of
the upper portion of the knuckle below the transition Plate #5 to upper knuckle weld. It is designed to
hold the dual 0-degree or two 45-degree transducers in the same configuration as used for the examination
of the tank wall. The transducer configuration used for crack detection in this examination was two
opposing 45-degree angle-beam transducers that were rotated 90-degrees from the orientation used for the
wall crack inspection. This configuration is designed to detect cracks that are in a circumferential
direction with respect to the axis of the tank. Figure 3.4 is a sketch showing the area of the section of the
knuckle examined using the Extended-Arm fixture. With the transducer positioned 2-in. below the
transition Plate #5 to upper knuckle weld, the scanning bridge was set to scan the transducer downward an
additional distance of approximately 12=in. in 0.035-in steps (or as set by the operator). Upon completion
of the scan, the bridge was indexed circumferentially 0.035-in. (or as set by the operator) and the scan
downward is repeated to obtain a pixel size 0.035-in. x 0.035-in. (or as set by the operator).

Welds }

Knuckle Section of Knuckle
Examined with the Y-Arm

Figure 3.4. Sketch of a Section of the Knuckle Examined with the Extended-Arm Scanner
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Additional Extended-Arm scanning was done on areas that were accessible in the air slots that extend
under the tank in the concrete support foundation. Figure 3.5 provides an end view (looking down the air
slot) and Figure 3.6 provides a side view (looking along the circumference of the tank) of the examination

of the lower knuckle in the region of the air slots.

Ircesment Digsction

W ———— Y-Anm Scamer

Figure 3.5. Lower Knuckle Examination in Air Slot Regions (End View)
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Figure 3.6. Lower Knuckle Examination in Air Slot Regions (Side View)

Att. 5-16









RPP-15765, Rev. 0
PNNL-14373 Rev. 0

4.0 Ultrasc c Exan 1ation Location

Tank 241-AZ-102 is located in the Hanford 200 East area in AZ Tank Farm. The crawler and
associated scanner that hold the transducers were lowere  into the 24-in. riser located on the north side of
241-AZ-102 and designated as Riser 90. Riser 90 was originally called out as Riser 18B. Figure 4.1
provides a graphic of the location of this riser.
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Figure 4.1. UT of 241-AZ-102 from Riser 90
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was perforimed on selected data files by PNNL using the SAFT analysis algorithm to verify position of
the lower knuckle weld. PNNL was unable to verify that » lower knuckle weld exists on 241-AZ-102.

The results of the examination of Tank 241-AZ-102 indicated no circumferential cracking was

present anywhere in the knuckle region between the upper knuckle weld and the predicted lower knuckle
weld over the approximately 270 circumferential inches scanned.

14
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0.842-in. The minimum thickness in the weld area with nominal thickness of 0.875-in. on the knuckle
was 0.837-in. There were no areas of wall thinning that exceeded the reportable level of 10% of the
nominal thickness. No pitting or crack-like indications were detected in the weld areas on Plate #35 side
or on the knuckle side of the horizontal weld.

6. I imary Tank Knuckle Scan Paths

6.3.1 Extended-Ar ! nning

The upper portion of the knuckle area was scanned utilizing the Extended-Arm scanner attached to
the AWS-35D crawler. The Extended-Arm scanne the transducers down around the knuckle
approximately 12-in. from a starting position 2-in. down from the upper knuckle weld joining Plate #5 to
the knuckle. The knuckle was examined fory | thinning, pitting, and cracks oriented circumferentially
around the primary tank. The results indicated that the minimum thickness in the approximately 22
circumferential feet of knuckle area examined with nominal thickness of 0.875-in. was 0.840-in. There

were no areas that exc 1¢
cr it erie scemesmtivas YU ULLLGLLUL T LT UppEr POCLION or the KnLlckle area.

Four small areas on the lower portion of the ki le area were examined for wall thinning utilizing the
Extended-Arm scanner in areas accessible thrc 1 selected air slots. The four areas examined were in air
slots designated as Slot 4, Stotl, Slot A,and S B. The results indicated that the minimum thickness in
the fower portion of the knuckle area, with nor  al thickness of 0.875-in., in the selected air slots was
0.858-in. There were no areas that exceeded the reportable level of 10% of the nominal thickness.

6.3.2 Remotely Operated Nondestructi Examination Scanning

The results of the examination of the knuckle region of Tank 241-AZ-102 have been evaluated by
PNNL personnel. The UT concentrated on the examination of the knuckle region from the upper knuckle
weld to the lower knuckle weld (approximately 19 in. measured on the inside diameter) and extended
circumferentially around the tank approximately 270 in. The data provided by the COGEMA Level
UT of the results of the examination of Tank 241-AZ-102 indicated no circumferential crack-like
indications were present in the approximately 270 circumferential inches scanned of the knuckle region.
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