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* Ultrasonic examination system operators and analysts using lov  knuckle ultrasonic
examination equipment shall have 40 hours of advanced detecti... and sizing training
applicable to that equipment.

Equipment and Per~~-1€l Testing

* Testing ot ultrasonic examination equipment shall be done in acvurdance with an
approved test plan that identifies all necessary equipment and procedures for the test.

* Testing of ultrasonic examination equipment shall be performed on a primary tank
lower knuckle mockup, containing real or simulated defects.

* Cold testing shall be performed to demonstrate operation of the scanning equipment,
collection of a data set, and transfer of the data set to the analysis computer.

* Following completion of cold testing and demonstration, a performance
demonstration test will be performed on a mockup of the knuckle with crack-like
indications of known geometry to qualify equipment, procedures, personnel.

* A test report will be generated documenting the test configuration and results.

A qualification plan'* for the Flexible Arm was prepared by PNNL to support e demonstration
testing of this UT equipment. The objective of the demonstration testing was to qualify the
flexible arm for examination of the lower knuckle regions of the DSTs. The qualification test
was successfully conducted in September 2001."> This qualification test demonstrated the ability
of the flexible arm system to detect, locate, and measure length and depth of simulated cracks
(sawcuts) within a 12.5 inch arc length alor  the lower knuckle measured from the point of
tangency with the vertical wall. The RMS error for crack depth measurement for this test was
determined to be 0.044 inches, which meets the specified accuracy requirement of +/- 0.10 inch
as discussed in Section 4.0, Data Quality Requirements.

Technical specifications unique to the Flexible Arm were provided in Section 2.2.3 of the
September 2000 submittal'® The only change to those specifications is as indicated below:

* Flexible Arm scan length -- Sufficient to allow knuckle examination up to the point
of transducer assembly interference with the insulating concrete slab (changed from
“7.5 inches minimum.”)

" Qualification Plan for the CHG P-Scan Y-Arm, prepared by A. F. Pardini, Pacific Northwest National Laboratory,
Richland, Washington, for CH2MHILL Hanford Group, Richland, Washington,

August 13, 2001.
15 Letter from Allan F. Pardini, PNNL, to Chris E. Jensen, CHG, September 21, 2001, with attached PNNL Letter

Report, “Qualification of the Y-Arm Attachment”
161 etter from Clifford E. Clark, U.S. Department of Energy, Office of River Protection, to Michael A. Wilson, State

of Washington Department of Ecology, Transmittal of Reports Requested under Administrativ. Jrders
No. 0ONWPKW-1250 and No. 00NWPKW-1251, Dated June 13, 2000, 00-OSD-108, Septemb. _ 18, 2000,

Attachment 2.
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Technical specifications unique to TSAFT imaging technology were provic | in Section 2.3.3 of
the September 2000 submittal. '® The only change to those specifications i. .s indicated below:

* Transducer scan bridge — Will mount to a magnetic-wheel remotely operated wall
crawler that can traverse horizontally along the lower knuckle weld to take
readings (changed from “Will mount to current wall crawler and follow the

wuckle weld while taking readings vertically at a rate of 6 inches per second.”)

4.0 DATA QUALITY REQUIREMENTS

Data quality requirements were addressed in the September 2000 status report'® on lower
knuckle ultrasonic testing technology development. These are also included in the F&R
document discussed in Section 3.0. Data quality requirements are expressed in terms of accuracy
as follows:

Wall thinning +/- 0.02 inches
. :t dimensions +/- 0.05 inches
Crack depth +/- 0.10 inches

The accuracy values above are the same that have been used for qualifying equipment,
procedures, and personnel in the ultrasonic examinations of DSTs performed to-date as
originally cited in the tank examination report for tank 241-AN-107."7 Demonstration of data
accuracy will be by means of a performance demonstration test, as indicated in Section 3.0.
Following are requirements for performance demonstration testing that were used for the existing
P-scan system for ultrasonic examination of DSTs'2:

e “CHG will provide test specimens containing crack, pit, and thinning flaws to
allow demonstration of the Contractor’s ability to detect and size the flaws as follows
(all accuracy requirements are root mean square values):

* Pits — Contractor to size the depth dimension within 0.050-inch accuracy.

* Thinning — variable thickness. Contractor to size the thickness within 0.020-in
accuracy.

*  Cracks — Contractor to detect the existence of a crack at the inner wall surface on
the primary tank and size the crack depth within 0.1-inch accuracy. The crack
orientation will be provided by CHG. For the secondary knuckle, the Contractor is to
detect cracks at both the inner and outer surface and size the crack depth within 0.1
inch.

'7 Final Results of Double-Shell Tank 241-AN-107 Ultrasonic Inspection, HNF-3353, Rev. 1, E. Jensen,

September 1999.
'8 Engineering Task Plan for the Ultrasonic Inspection of Hanforc ~ juble-Shell Tanks - FY 2vul, RPP-6839,

Rev. 0, C. E. Jensen, October 9, 2000, Appendix C.
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and as-yet undemonstrated actual deployment and operation in a DST. De* opment status and
schedule for each technology is further addressed in the following sections.

7.1 __2xible Arm

As of the date of preparation of this report, procurement, testing and qualification of the Flexible
Arm had been completed, and the system successful deployment in 241-AW-102 was completed
in July 2002.

7.2 indem Synthetic Aperture Focusing Technique (TSAFT)

The SAFT/TSAFT prototype has been developed and the acceptance testing was completed in
May FY2002. The performance demonstration test and deploymentin¢ = ST AW-102 is
scheduled to complete in September 2002.

8.0 SUMMARY

During the first half of FY 2001, an Alternative Generation and Analysis was conducted to
evaluate candidate technologies for examining the primary tank lower knuckle. Results of this
analysis led to a decision to proceed with procurement, procedure development, testing, and
qualification of the Flexible Arm. This process was completed in FY 2001, and the Flexible
Arm was deployed in July FY 2002. However, the Flexible Arm cannot reach far enough to
examine the intersection of the tank knuckle and tank bottom, where maximum tensile stresses
on the inside tank surface are predicted. Accordingly, work progressed during FY 2002 on
development of TSAFT to provide the capability to detect and size circumferential cracks in the
region of the lower knuckle, and beyond, which are inaccessible using the flexible arm. The first
deployment of TSAFT is scheduled to complete in September FY 2002.

Federal Facility Agreement and Consent Order M-48-02 “Submit To Ecology A Report

Assessing Techn( gy Development”, requires bi-annual updates to Ecology, until such
equipment is developed and deployed.
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