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2.0 OF :iICTIVE AND SCOPE

his report desci s the inspection sy: |, evaluates the inspection results, and documents
findings with conclusions and recomm  itions. The inspections were conducted in accordance
with the criteria and scope set forth 1] -11832 (Jensen 2002b)  the FY 2003 UT ins] tion
of DST 241-AP-101.
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4.0 UTINSPECTION DESCRIPTION

The following is the description of the data collection methodology:

Tank inspection was performed under Job Control System (JCS) work package number
2E-02-1487. All work steps, guidelines, rocedures, personnel responsibil es, and protocol for
the inspection (Jensen 2002b) were included in the subject work package. Two COGEMA
Engineering procedures establish the methods, equipment 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).

Two remote crawler systems were utilized for the DST 241-AP-101 insnectinns:

s —svau wiawici JUL_ L @UK YYHUS aNA knuckie - The remotely controlled, steerable crawler was
used to deliver the P-scan UT transducers to the tank wall (Figure 3-1). The crawler was
deployed through the 24 inch diameter annulus inspection Riser Number 031 to perform the
vertical wall scans, the knuckle wall scans and the vertical and horizontal weld scans.

The P-scan crawler inspects the primary  k wall using one dual-element 0° transducer to detect
wall thinning and corrosion pitting, and two 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
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Figure 4-7. Schematic of { FT Setup for Detecting Cracks at Knuckle
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7.0 TANK 241-AP-101 HISTORY

The 241-AP Tank Farm consists of eight  STs located in the 200 East Area of the Hanford Site.
These underground tanks were built from 1983 through 1986, and are 75 feet in diameter with an
operating capacity of 1.16 million g ons.

Tank 241-AP-101 entered service in 1986.  began receiving non-complexed waste and
continued to receive this waste until May 1990. From June 1990 until March 1994, the tank
waste was designated as dilute non-comj xed waste (Supporting Document for the Southeast
Quadrant Historical Tank Content Estimate for AP-Tank Farm, Brevick et al., 1995). Itis
currently classified asa uble-shell slurry feed (DSSF) tank, designed for storage of double-
shell slurry waste produced at the 242-A Evaporator. The tank contains approximately
1,112,000 gallons of supernatant, equivalent to approximately 404 inches of supernatant (Waste
Tank Summarv Rennrt for Month Fudiv~ ) AP R A0 ANANY YT 1 mmaes

1uc wasie 1evel nistory since September 1986 is shown in Fi%ure 7-1, based on data obtained
from the Tank Waste Information Network System (TWINS)".

Figure 7-1. Waste Level History of Double-Shell Tank 241-AP-101.
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Since July 1988, when the first waste transt  into the tank was made, the minimum recorded
waste lev  was approximately 28 inches (January 26 to August 25, 1995). The maximum

* TWINS, http://twins.pnl.gov:8001/twins htm, queried 04/22/200:  Data Source: Measurements, SACS, Surface
Level, Tank Name AP-101, All Measurcment Date values]
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recorded waste level was approximat 16 inches, occurring since January 10, 1997, during
which the level has remained relative istant between 404.1 and 406.0 inches, averaging
405.1 inches.

Recorded temperatures of the tank ha 1ged fre  a maximum of 74°F (September and
October 1995) and 74.6°F (January 2 '0 a minimum of 53°F (March and April 1993, and
April 1995), based on data obtained from the TWINS®,

¥ TWINS, http://twins.pnl.gov:8001/twins.htm. aueried 04/21/2003 [Data Source: Measurements, SACS, Tank
Temperature Readings, Tank Name AP-101, easurement Date values]
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Table 10-16. Primary Tank Vertical Wall Scan 2 - Plate 5 (via Riser 031)

Elevation of

al

Scan L.D. T Start of L 10f ‘ Design Measured Measured
Number a ) Nominal Average Min m
Wall Scan Wall Scan .
ata Sheets) (inches) $) (inches) (inches) (inches)
Scan “Vert. Wall/ 35 0-120 0.875 0.876 0.871
2"/ Plate 5™
23 12- 2 0.875 0.875 0.866

{Page Att. 3-23)

1

() Scan start was 1 inch below the centerline of the fifth horizontal weld, and 17 inches south of Scan 1, centerline to
centerline; Scan width was 15 inches.
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11.0 EVALUA" DN OF INSPECTION RESULTS

The rest s from the inspection of tank 241-AP-101 are evaluated and compared with results of
all other tank ultrasonic inspections.

11.1 TANK 241-AP-101 UT DATA EVALUATION

The UT P-scan data and T-SAFT data* e interpreted by W. H. Nelson, COGEMA
Engineering’s Level 11l certified inspector. The P-scan data were also examined by J. B. Elder,
an independent Level III certified NDE  spector. Mr. Elder independently evaluated the P-scan
raw data and concurred with COGEM/A ngineering’s interpretation (Attachment 3). The
P-scan and T-SAFT data have also been evaluated by PNNL as a third party review. Their -
results and conclusions were found to be consistent with thace decerihed in #hin mamaee T -2

-~

I N L d )

nuv. v Audenpment 0).

The results of the tank 241-AP-101 U pections (both P-scan and T-SAFT) indicated no
reportable wall thinning, no pit-like i ions, and no cracking. Figure 11-1 shows the
“as-found” measurements of the prim nk vertical wall scans generated from the P-scan
Inspection Data Sheets (Attachment 3).

Each wall thickness measurement plotted on Figure 11-1 is the average of all data collected over
a 12 inch long by 15 inch wide scan arca. Arcas of interest for tank 241-AP-101 are the vapor
space above the current liquid waste, the current liquid-vapor interface, the liquid region, and
any additional historical liquid-vapor int¢  ce regions. Since January 1997, the liquid waste
level has been at approximately 405 inch  33.7 feet); and during the period from

December 1989 to August 1994, the leve  mained relatively constant at approximately

386 inches (32.2 feet). There is no evidence of any significant general thinning in any of these
regions.

The UT data show that the primary .k average wall thickness values exceed the nominal values
specified in the design documents. The U data, when compared to construction specifications,
drawings, standards, and codes (241-AP Double-Shell Tanks Integrity Assessment Report,
Jensen 1999), reveal that the as-found con tion of the tank plates and welds are all within the
allowable design limits. A summary of the results associated with the areas examined is
presented below.

Primary Tank Wall: Two vertical strips encompassing Plates #1 through #5 were examined.

The overall average wall thickness for ¢ late vertical scan varied only 0.005 inches from
plate to plate (for same nominal-thicknc tes) and a maximum of only 0.003 inches within
the same plate (for all plates). All over: te wall averages were between 0.000 inches and
0.023 inches greater than their nominal ‘hickness values. No reportable wa thinning,

pitting indications or crack-like indications were found.

11-1
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Table 11-1. (Cont.) Double-Sh-  Tanks Chronological Inspection Results Findings

Inspection | Reportable Reportable Weld
Tank Year Plate Crack ! );;:g:,e Plate Rep ,;,;:;;T:nmate Thinning, Pitting
(FY) Indication . & g or Cracking
AN-101 2002 None None One small area of a plate | Four local areas near
(12 % maximum vertical welds (14%
reduction in thickness) maximum reduction
|
reduction in thic]&css)
AW-104 2002 - None Nonc None : None
AW-102 2002 & None None None None
2003 (c) .
AN-105 2002 None None None Not [nvestigated
AP-101 2003 None None None None
® Based on a review of the tank 241-AN-105 dat: :echnique in FY 1999, prompted by the FY 2002 results, the
FY 1999 wall thinning data is considered questi
® Although below reporting criteria at the time, o1 ick-like indication 6 inch long by 0.142 inch deep in a nominal
0.750 inch thick plate was observed. Subsequer ‘on of tank 241-AP-108 in FY 2002 rcvealed no change in size.
© Primary knuckle examination using T-SAFT co 'Y 2003.
The inspection results in Table 11-1 shc the overall condition of the inspected tanks is
satisfactory. Defects or minute reportat lized plate thinning may be due to various
reasons, such as fabrication defects, con on damage or in-service corrosion.

Wall thickness data gathered from ultrasor  examination of seventeen DSTs were compared to
evaluate the degree of wall thinning that may have occurred among the tanks examined. These
wall thickness data do not allow a direct calculation of wall thinning, since no measurements
were made of original plate thickness values at the time of construction. However, wall
thickness data from ultrasonic testing me compared to the specified nominal plate thickness.
This assessment used the minimum wall ness in each scanning area (generally 12 inch by
15 inch) from the vertical wall scans and calculated the average for each plate using the
minimum thickness values.

Table 11-2 provides a summary of wall thinning, defined as nominal plate thickness minus
average minimum plate thickness’, by nos .plate size, and by ST examined. The negative

5 Average minimum plate thickness is defined as the average of all the minimum measured thickness values for
each scanning area (generally 12 inch by 15 inch){ 2 given plate size and DST.

11-4






RPP-13546, Rev. 0

This p:  intentionally left blank.

11-6






RPP-13546, Rev. 0

According to a recent Tank [i ty Assessment Project DST Lifecycle Schedule, tank
241-AP-101 is scheduled for cond UT examination in about eight years. Based on
the results of this UT examination, it is recommended that this schedule be maintained —
there is no reason to perform any near-term follow-up inspections on this tank.
Following the second UT examination, inspection parameters such as wall thinning rates
can be calculated and used to be r quantify and evaluate any continual wall thinning or
degradation.

12-2
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AUTOMATED ULTRASONICEX JINATION FOR CORROSION AND CRACKING

(COGEN. Engineering Corporation
Procedure COGEMA-SVUT-INS-007.3, Rev. 1)

UNCON R)LLED COPY
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/"'\» COG E M A COGEMA-SVUT-INS-007.3, Rev. 1

«\../ UNCONTROLLED COPY
ENGINEERING CORP.

AUTOMATED ULTRASONICE  [INATION 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 Ultrasonic P-Scan
Calibration Sheet (Attachment 7).

80 EXAMINATION

8.1 Surface Condition )

transmission of sound into the material.
8.1.2 A surface finish of 250 MS 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.

8.2  Extent of Examination

The location of the areas to be measured and/or the number of scans to be performed
shall be designated by the applic  : work instructions. The location, scan numbers, and
reference points of all scans shal ~ recorded on the applicable data sheets. See
attachment 1 for minimum examination volume and beam direction for weld inspection.
NOTE: Additional scan areas w  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 performed as in Section 7.5. All angle beam examinations shall be
performed in P-scan.

8._4 Ultrasonic Measurement

User calibration shall have 2 completed per the applicable requirements of Section 7.0
prior to p-  orming any of e examinations.

8.4.1 The amplitude of 1  first back reflection obtained from the item to be
examin¢ shall be justed as necessary using the Transfer Correction to

Att. 1-11
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ULTRASONIC EXAMI \TION OF THE KNUCKLE REGION

(COGEMA Engineering Corporation
Procedure COC vIA-SVUT-INS-007.5, Rev. 0)

UNCO!M ROLLED COPY

Att. 2-1
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COGEMA “AUTOM CED ULTRASONIC THICKNESS
DATA REPORT SHEE 35”

Att. 3-1
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- April 8. 2003

Mr. Daron Tate o
COGE! \ Fngincering Corp.
2425 Stevens Center ‘
Richland, WA, 99352

This Ictter is 1o certify that | have analynd thc p- -scan [lnmnted uluasomc dala from
Hunford waste tank AP 101. The datarer® '~ - s collecte

3 7 lelson and Mr. Pur 0 . wuvuga v 10 . cuud. Ine gata is
acceptable. The data from vertical st s, vertical welds, horizontal weld, the primary
knuckle examination with the extended Y-arm and 4 slots examined with the extended Y-
arm was analyzed to the requiremer  of COC MA procedure SVUT-INS-007.3
Revision I, _ '

~ There were no reportable in — ations. No crackine. reportable pitting or other rcponablc :
thinning was detected in an_y of the areas cxamine

cerely, /7

,:,.J_%\
James B. Elder
ASNT UT Level I

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

t. 3-72
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Prim -y TankW: Knuck :an a s

1e upper portion of the knuckle area was scanned utilizing the Y-arm scanner attached to the AWS-
5D crawler. The Y-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 wckle. ae knuckle
was examined for wall thinning, pitting, a ' 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
circumferentially oriented crack-like indicatt s were detected in the upper por 1 of the knuckle area.

Four small areas on the lower portion of the knuckle area were examined for wall thinning only utilizing
the Y-arm scannerin :asa  ssible through selected air slots. The four areas examined were in air slots
designated as Slot!, Slot A, Slot B, and Slot D. There were no areas that exceeded the reportable level of
10% of the nominal thickness.
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pomd

Introduction

COGEMA Engineering Corporation (C VIA), under a contract from CH2M Hill Hanford Group
(CH2M Hill), has performed an ultrasonic 1ation (UT) of selected portions of Double-Shell Tank
(DST) 241-AP-101. The purpose of this es tion was to provide information that could be used to
evaluate the integrity of the DST. The requ nts for the UT of ink 241-AP-101 were to detect,
characterize (identify, size, and locate), and record measurements made of any wall thinning, pitting, or
cracks that might be present in the wall of the primary tank. Any measurements that exceed the
requirements set forth in the Engineering Plan (ETP), RPP-11832 (Jensen 2002), are reported to
CH2M Hill and the Pacific Northwest Nz Laboratory (PNNL) for further evaluation. Specific

measurements that are reported include t} owing:
e Wall thinning that exceeds 10% of | | thickness of the plate.
o hs that excee "~ 1 of al plate thicknes
e Stress-corrosjon cracks that exceed ( wough-wall) that are detected in the inner wall of the
tank, heat-affected zone (HAZ) of w the tank knuckle.

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

Wall thinning — measure thickness within £0,020-in.

Pits — size depths within 0.050-in.

Cracks — size the depth of cracks onthei :r wall surfaces within £0,1-in.
Location - locate all reportable indications within £1.0-in.

Under the contract with CH2M Hill, all ¢ is to be recorded on disk and paper copies of all
measurements are provided to PNNL for thir ity evaluation. PNNL is responsible for preparing a
report(s) that describes the results of the COC 1A UT,

Att. 5-9
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6.3 Primary Tank Wall Knuck :Scan Paths

The upper portion of the knuckle areay  scanned utilizing the Y-arm scanner attached to the AWS-
5D crawler. The Y-arm scanned the transducers down around the knuckle approximately 12-in. froma
starting position 2-in. down from the upper  ickle weld joining Plate #5 to the knuckle. The knuckle
was examined for wall thinning, pitting, and cracks oriented circumferentially around the primary tank.
The results indicated that the minimum thickness in the approximately 20 circumferential feet of knuckle
area examined with nominal thickness of 0.9375-in. was 0.880-in. There were no areas that exceeded the
reportable level of 10% of the nominal thickness. No pitting or circumferentially oriented crack-like
indications were detected in the upperp ic f the knuckle area.

area were examined for wall thinning only utilizing
ed air slots. The four areas examined were in air slots
results indicated that t|  jinimum thicknessi
kness of 0.9375-in., in the selected air slots was
v.y44-1n. 1 here were no areas that exceeded the reportable level of 10% of the nomina] thickness.

16
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Summary

COGEMA Engineering Corporation (C  5EMA), under a contract from CH2M Hill Hanford Group
(CH2M Hill), has performed an ultrasonic examination of the knuckle region of Double-Shell Tank 241-
AP-101 utilizing the Remotely Opera sstructive Examination (RONDE) system (also known as
the SAFT/TSAFT system) (Pardini et . They pose of this examination was to provide
information that could be used to evaluate the integrity of the knuckle region of the primary tank. The
requirements for the ultrasonic examina 1 of Tank 241-AP-101 were to detect, characterize (¢ mtify,
size, and locate), and record measureme  made of any circumferentially oriented cracks that might be
present in the knuckle area of the primary tank. Any measurements that exceed the reauirements set farth
in the Engineering Task Pla
Pacific Northwest National
Hill, all data is to be recorde

d-party evaluatic Np
COGEMA ultrasonic examinations.

Examination Results

The results of the ultrasonic examination of the knuckle region of Tank 241-AP-101 provided by
COGEI! \ have been evaluated by PNNL personnel. The results of the examination of Tank 241-AP-101
indicated no circumferential crack-like indic.  ns were present anywhere in the knuckle region between
the upper knuckle weld and the lower knuckle weld over the approximately 240 circumferential inches
scanned.
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