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attempt was made to examine 241-AY-101 in FY 1999, but corrosion product on the tank wall
prevented reliable examination.

In June 2000, WDOE issued an Administrative Order requiring UT examinations of the
remaining 20 DSTs through FY 2005 (Administrative Order No. 0ONWPKW-1251, Failure to
Comply with Major Milestone M-32 of the Tri-Party Agreement, Silver 2000). Based on the
results of the above listed eight DST inspections and per WDOE Admuinistrative Order
requirements (Silver 2000), Engineering Task lans RPP-6839 (Engineering Task Plan for the
Ultrasonic Inspection of Hanford Double-Shell Tanks - FY2001, Jensen 2000a), RPP-7869
(Engineering Task Plan for the Ultraso.  Inspection of Hanford Double-Shell Tanks - FY2002,
Jensen 2002), RPP-8867 (Engineering .k Plan for the Ultrasonic Inspection of Hanford
Double-Shell Tanks 241-AP-108, 241-AY-101, and 241-AZ-102 - FY2002, Jensen 2002a), and
RPP-11832 (Engineering Task Plan for 2 Ultrasonic Inspection of Hanford Double-Shell
Tanks - FY2003, Jensen 2002b) were pr. ired for ultrasonic DST inspections scheduled for
FY 2001. FY 72007 and EV 2100

In FY 2001, UT inspections were performed on four DSTs: 241-AN-102, 241-AW-101,

241-AW-105, and 241-AY-101 (following cleaning of selected areas of the 241-AY-101 wall).

In FY 2002, UT inspections were perfon  d on five more DSTs: 241-AN-101, 241-AW-102.

241-AW-104, 241-AW-106 and 241-AY-101 (a more extensive examination of 241-AY-1( 1.
1e FY 2002 examination of 241-AP- )8 was limited to characterization of the linear indication

found in FY 2000. In addition, a limited scope reexamination of the upper walls of

tank 241-AN-10S was performed in FY 2 2. A primary knuckle inspection on 241-AW-102

using the Tandem Synthetic Aperture Focusing Technique (T-SAFT) not completed during

FY 2002 was completed in early FY 2003.

DST 241-AP-103 was the third of four ta s selected for inspection in FY 2003 (the others being
241-AP-101, 241-AP-105 {[com} :ted] an 241-AZ-102). Inspection of tank 241-AP-103 was
completed in the third quarter of FY 2003, and is the subject of this report. The services of
COGEMA Engineering Corporation (COGEMA Engineering) were retained to provide UT
examinations, procedures and inspectors, 1 report the inspection results. Examination of
241-AP-103 was performed with UT equi  tent provided by CH2M HILL Hanford Group, Inc.
(CHZM HILL).

1-2
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2.0 O T'ECTIVE AND SCOPE

This report describes the inspection system, 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-AP-103.
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mode” to represent the zero beam (thic  sss) view. T-scan mode is used for normal operation
and, if crack-like indications are detec!  then the P-scan mode is employed.

During normal T-scan and P-scan operations, the waveforms of the reflected sound wave signals
for each transducer are displayed inthe \-scan monitoring mode”. The displays are
continuously mor. Hred (but not saved), and are primarily used to verify that the transducers are
functioning properly (e.g., there is prop  probe contact, adequate water flowing, and correctly
operating transducer cables). When an indication is detected, the area is rescanned using the
“A-scan recording mode”. The recorde \-scan waveforms are then reviewed off-line, serving
as an additional tool in the evaluation o e indication.

Overview Camera — This camera was  loyed to observe the area immediately around the
inspection area and to aid ¢ vlerdeplc ient in the annulus.

Side-view Camera — This camera and light system were installed in a ricer adiacent n tha
< AT

N
A}

Riser Enclosure — A modular structure  at is placed over the inspection riser. This structure is
used to combat adverse weather conditions and supplies an internal hoist for deployment of
equipment.

Data Acquisition Control Center — At  ype trailer was used to house the crawler controls,
video monitors, and data cc ectionan : 1ation hardware. The trailer was located inside the
AP Tank Farm boundary fence.

3-2
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4.0 UT INSPECTION DESCRIPTION

The following is the description of the« 2 collection methodology:

Tank inspection was performed under]  Control System (JCS) work package number
2E-02-1531. All work steps, guidelines, procedures, personnel responsibilities, and protocol for
the inspection (Jensen 2002b) were incl ed in the subject work package. The COGEMA
Engineering procedure that establish the methods, equ  ment and requirements for the P-scan
imaging system UT measurements an¢ v detection 1s Automated Ultrasonic Examination For
Corrosion And Cracking, COGEMA-{  T-INS-007.3 (Attachment 1).

The re sducers to the
tank w; 1nulus
inspect n

d sc \

A}

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

Figure 4-1 schematic. To detect cracks parallel to the weld, a 60 degree shear-wave transducer
was directed toward the weld and a dual-element 0 degree transducer is also included to detect
wall thinning and corrosion pitting (Figt  4-2). To detect cracks oriented perpendicular to
welds, two opposing 45 degree shear-wave transducers were directed parallel to the weld. Welds
were examined from both sides of the w. . crown (Figure 4-3). Note that weld and weld
examination refer to the UT examination of the heat-affected zone (HAZ).

4-1
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5.0 INDICA ONREPORTINGCF [ERIA

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

¢ Wall thinning that exceeded 10 rcent of the nominal wall thickness
» Pit depths that exceeded 25 percent of the nominal wall thickness
o Cracks that exceeded 0.1 inch depth.

The reporting criteria is established to i ntify 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 subs ient examin s on the eight to ten year amination
interval. The values are nominally 50% ot the “acceptance criteria” established in Acceptance
Criteria for Non-Destructive Examination of Double-Shell Tanks (Jensen 1995) and .
C tructi  Intc ran. !
11997). \\

For indications exceeding the “acceptance criteria”, actions are initiated to evaluate the
operab ty of the DST (Jensen 2002) through the occurrence reporting process. Indications
exceeding the “reporting criteria” aret  ted to the CH2M HILL Project Engineer to be
documented in the inspection report (J  n 2002). '

5-1
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6.0 PERFORM VCE DEMONSTRATION TEST

Prior to field use, COGEMA Engineering personnel satisfactorily completed a performance
demonstration test (PDT). The test was conducted to qualify personnel, test procedures, and
ensure the equipment’s abilityto. e  1size wall thinning, pits, and cracks in a series of test
plates with artificial defects. The perf = nce demonstration test was performed on a ta
mock-up in the 306E Facility locatedi  :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 Results of Double-Shell Tank 241-AP-108, Jensen 2000b) provides the details of the
complete evaluation of the P-scansy 1 °DT.

6-1
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1989). The maximum recorded was el was approximately 413 inches, occurring froi  fune
to October, 1991. During the period June 1991 to May 1994, the level remained rel  vely
constant between « | and 413 inches, averaging 412.2 inches. From May 4, 1999 to

February 18, 2003, the level had also b i relativi ' constant, averaging 102.7 inches. Since
February 22, 2003, the level has been at approximately 325.5 inches.

Recorded temperatures of the tank h nged from a maximum of 79.8°F in February 2003 to a
minimum of 45.9°F in March 1996, on data obtained from the TWINS?.

2 TWINS, http://twins.pnl.gov:8001/twine m, eried 05/16/2003 [Data Source: Measurements, SACS, Tank
Temperature Readings, Tank Name AP-103, aAu Measurement Date values]
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AUTOMATED ULTRASONIC XA NATION FOR CORROSION AND CRACKING

(COGEMA igineering Corporation
Procedure { ] [A-SVUT-INS-007.3, Rev. 1)

IC( 'OLL.:D CUPY
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@ C :)G F M n COGEMA-SVUT-INS-007.3, Rev. 1

ENGINEERING CORP, UNCONTROLLED COPY

¢/ 'TOMATED ULTRASONIC EXAMINATION FOR CORROSION AND CRACKING

The P-scan computerized pulse-echo ultrasonic inspection system shall be used. The
system shall be equipped with a stepped gain control in units of 1dB with a dynamic
range of at least 115 dB, capal :of generating and receiving ‘quencies in the range of
0.5 to 15 MHz. The following components may be used:

PS-4 P-scan processor

Analysis computer Off-line data analysis with P-scan analysis software

C I Controller, WSC-2S, or Automatic scanner controller
other approved scan controller

AWS'S, AWSS-D_ RUTI* Avvbasandia D o

o pmmeav peeeesaps WA 1 TOMALL Q)’DLCUI

\

*Remote Ultrasonic Inspection (' TI) system
6.2  Transducers

Straight-beam and angle-beam transducers with single or dual elements, with or without
delay tips, may be used, provided y can be attached to and manipulated by the scanner,
and can be adequately coupled to t  test item with a resultant backwall signal response
of at least a 2 to 1 signal-to-noise ratio. Sizes and frequencies shall be as specified for the
following applications:

6.2.1 For high sensitivity applications such as the detection of pitting, erosion or
corrosion, transducer sizes in the range of 1/4 inch to 1/2 inch, with a
frequency intherar  of 4.0to 10 Ml , shall be used.

6.2.2 For weld inspection  ztection and sizing of planar flaws that are open to
the surface, angle beam transducers with a nominal angle of 45 degrees
with an element size in the range of 1/4 inch to 1/2 inch, with a frequency
in the range 0f 4.0 tc ) MHz, shall be used. Where interference from
weld geometry preve 3 examination of the required volume with a 45-
degree a 60-degree angle may be substituted.

6.2.3 Transducers of other angles, element sizes, modes of propagation, or
frequencies outside : above ranges may be used to suit other required
examination techniques.

6.3  Cables

6.3.1 Cablesof any comp ‘e type and number of connectors may be used for
examination. Thele . shall be limited to 400 feet, or less where signal

t. 1-5





















RPP-13802, Rev. 0

COG E A COGEMA-SVUT-INS-007.3, Rev. 1
@ M UNCONTROLLED COPY

ENGINEERING CORP.

AUTOMATED ULTRASONIC XAMINATION FOR CORROSION AND CRACKING

8.4.2

8.43

maintain appro: :ely 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 considered during analysis of P-scan
angle beam data a :

Transducer overlap between passes shall be a minimum of 50% of the
element size. Scanning speed shall not exceed 6 inc*~~ per second.

Should measureme 5 be observed larger or smaller than the range .
calibrated for in Sectinn A N ,harl tha aalibo.ui- . 0 -

o meue aweapes 4k AL LAUUTAUON 1S Accurate 1n this range,
amend the calibration sheet and continue the exarnination. If the
calibrationis otw in the tolerance allowed in the spec, then recalibrate
and rescan all area:  here readings were encountered outside the
originally calibrate nge.

8.5 Limitations and Precautions

8.5.1

8.5.2

Care must be taken to ensure the transducer face is flush with the
examination surface during scanning.

When it is necessary ) 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 ar > data file(s) shall be recorded on a disk. All
measurements within the predeter d 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 methods of sizing described in this pro lure,
no one technique is completely accurate in sizing all flaws in all
thicknesses. By using complementary methods, however, a realistic
approximation of the  w depth can be obtained.
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AUTOMATED ULTRASONICEXA NATION FOR CORROSION AND CRACE VG

Attachment 1 (cc inued): Extent of Examination

Primary Tank Wall

Vertical Strips - Examine a vertical st ” x 35 feet long of the primary wall between the
upper haunch transition and the lower kle for pits, cracks and wall thinning. Axial cracks on
the tank inner wall surface shall be tected and sized. The vertical strip may be comprised of
one or more strips whose total widthise 1l to 30 inches.

Weld Areas - Examine 20 feet of h«

wald Tene-fo - - X ) e wsaaw PALWGO AL

uuc ~1v 1001 section of vertical weld joining the next to lowest shell coirse plates. Axial and
circumferential cracks on the tank inners ‘ace shall be detected and sized.

Primary Tank Knuckle

Examine 20 feet of the primary tank lowe 1wuckle in the circumferential direction to detect and
size cracking in the circumferential direct  and to detect pits and wall thinning. The area to be
examined is from the weld joining the trat  ion plate with the knuckle to the furthest reach of
the transducer assembly that is allowe by ometric constraints.

Secondary Tank

Secondary Tank Lower Knuckle — Examine a 20 foot length of the secondary tank knuckle over
the entire area of the knuckle for the presence of circumferential cracks.

Secondary Tank Bottom — Examine the sec  dary tank bottom over an area of 10 ft? to detect
and measure thickness and pits.

Primary Tank Bottom

Examine the primary tank bottom for pits, we thinning and cracks oriented in the
circumferential dii  jon (perpendicular to the air channels) in 16 air channels. The tank bottom
is to be examined for a distance of 12 feet ds the tank center, starting seven inches inboard
of the outside radius of the tank cylindrice on. The primary tank bottom scan head is
designed to examine the accessible area in r channel in one pass through the channel.
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May 20", 2003

Mr. Daron Tate
COGEMA Engineering Corp.
. 2425 Stevens Center
Richland, WA. 99352 .

s lette ave a
Hanford waste tank AP 103, The data reviewed for the primary tank wall was collected
by Mr. Nelson and Mr. Purdy January 27%. through April 30® 2003. The data is
acceptable. The data from vertical strips, vertical welds, horizontal weld and a OD gouge
was analyzed to the requirements of COGEMA procedure SVUT-INS-007.3 Revision 1.

One indication in Vertical We] 5isb g evaluated.

To date there are no reportable indications. No cracking, reportab!e pmmg or other
- reportable thinning was detected in any of the areas examined.

Jdmes B. Elder
ASNT UT Level 111

CC:  Mr.'W. H. Nelson - COGEMA

Att. 2-59
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Ultrasonic Examination of Double-Shell Tank 241-£4 ~-103
Examination Com eted April 2003

AF Pardini
GJ Posakony

June 2003

Prepared for
1e U.S. Department of Energy
under Contract DE-AC06- RIL01830

Pacific Nofthwcst National Laboratory
Richland, Washington 99352
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leterminate indication. This indicatic s being investigated and the results will be reported in a later
document,

The HAZ of the horizontal w etween Plate #5 and the tank knuckle was examined for wall
thinning, pitting and cracks oriented either  rpendicular 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  Plate #5 side or on the knuckle side of the horizontal weld.

v
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2.2 Ultrasonic Examination] iipment

CH2M Hill has provided the UT equipment for the examination of Tank 241-AP-103. This
equipment consists of a Force Institute P-Scan ultrasonic test instrument and a Force Institute AWS-5D
remote-contr. ed, magnetic-wheel craw - examining the primary tank wall. Ultrasonic transducers
used for the examinations are commerci he shelf. The P-Scan ultrasonic system has be  qualified
through a PDT administered by PNNL. Reference: PNNL-11971, Final Report- Ultrasonic Examination
of Double-Shell Tank 241-4N-107. '

2.3 Ultrasonic Examination P1 edure

ank 241-AP-103. This procedure,

1rechanical me

le-beam transducers are used for

ry tank vertical and horizontal

i0ds for calibration, examination,

stion or angle beam) views of all

es the use of specific UT

yre and after the examinations
insures that each transducer used in the inspection is adjusted and that the entire system is performing
correctly. The COGEMA UT procedure has been qualified through a PDT. Reference: PNNL-11971,
Final Report - Ultrasonic Examination o) le-Shell Tank 241-AN-107.

Att. 3-11
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In the HAZ, the requirement for characterizing cracks that lic perpendicular or parallel to welds in the
primary tank wall is described in Figure 3 The HAZs are located on either side of the weld and defined
as being within I-in. of the toe of the wel¢  d on the inner three-quarters of the thickness (3/4T) of the

plate. These zones are considered most li to experience stress-corrosion cracking.
45-Degree
Scan Diractlon Angle-beam
Holding Fixture <« > Transducers
Sound\Beams N Potentl{l Crack

5

Weld Crown Weld Zones to be Inspectad

Tob View --- Cracks Pernendicnlqp (o the Weld

60-Dagree
Straight-beam Angla-beam
Transducers Transducers

iding Fixture Scan Dlirection

<&
«

L 4

Ilnner Wall of Tank Potential Crack Sound Beams

A zone % T from the inner surface and 1.0-in. from the
toe of the weld is to be ultrasonically examine  or
cracking. corrosion or pitting. Examinations are to be
macde on both sides of the weld.

End View --- Cracks Parallel lo the Weld

Figure 3.3. Views of the Weld Zone to be Ultrasonically Examined in the Primary Tank Wall
6
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The HAZ of the horizontal weld between Plate #5 and the tank knuckle was examined for walt
thinning, | ting and cracks oriented ¢ &1 :rpendicular or parallel to the weld. The results indicated
that the minimum thickness in the weld area with nominal thickness of 0.875-in. on Plate #5 was
0.838-in. The minimum thickness in the weld area with nominal thickness of 0.9375-in. on the knuckle
was 0.887-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 #5 side
. or on the knuckle side of the horizontal w:
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