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DOUBLE-SHELL TANK SYSTEM INTEGRITY ASSESSMENT: 
ULTRASONIC INSPECTION RESULTS OF DOUBLE-SHELL TANK 241-AP-107 

1.0 INTRODUCTION 

In May 1996 the Tank Waste Remediation System (TWRS) Decision Board recommended, 
and US.  Department of Energy, Richland Operations Office (RL) agreed, that the condition 
of the double-shell tanks (DSTs) should be determined by ultrasonic (UT) inspection of a 
limited area in six of the 28 DSTs (see Figure 1). The Washington State Department of 
Ecology (WDOE) has agreed with the strategy of limited ultrasonic inspection of six DSTs. 
Data collected during the UT inspections will be used to assess the condition of the tank, 
judge the effects of past corrosion control practices, and satisfy a regulatory requirement to 
periodically assess the integrity of waste tanks. 

Dou ble-She1 I Tank 

FIGURE 1 TYPICAL DOIJBLE-SHELL TANK CONFIGURATION 

In November 1996, DST 241-AW-103 was inspected to determine if Hanford DST walls 
could be inspected without removing the existing surface rust and scale. Equipment similar 
to that used to perform routine inspections of oil tanks and large pipelines was used. UT 
sensors were mounted on a remote-controlled crawler that used magnetic wheels to affix 
itself and move about on the tank walls. The crawler was deployed into the tank annulus 
and vertically traversed the primary and secondary containment walls to collect data on the 
wall thickness and the size of any pits or cracks. The successful completion of this 
inspection met the requirements of RL Milestone T21-97-455 and represented the first UT 
inspection of a Hanford DST (Leshikar 1997). 
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In fiscal year (FY) 1998 and FY 1999, similar inspections of 241-AN-107,241-AN-106, 
241-AN-105.241-AY- 102, and 241-AZ-101 were performed. 

Based on the results of these initial inspections, an engineering task plan (Jensen 2000), was 
prepared for DST inspections scheduled for FY 2000 and beyond. The service of 
COGEMA Engineering Corporation (COGEMA Engineering) was retained to provide an 
UT examination system (equipment, procedures, and inspectors) and perform the inspection. 

Tank 241-AP-107 was chosen because it's waste level fluctuated very little during its 
operational life, holding levels at 6 in. for more than four years and then increasing to 41 1 
in. but slowly evaporating to 400 in. for more than four years, and finally holding at less 
than 15 in. for another four years (see Figure 2). Although the tanks are expected to have 
similar performance, the selection of tanks is purposely biased towards tanks whose primary 
walls may be more likely to be degraded by corrosion. The tank selection criteria (Schwenk 
and Scott 1996; Anantatmula, 1997) considered variables that may influence corrosion, such 
as waste physical characteristics, waste chemistry, temperature, and age. 

Double-Shell Tank 241-AP-107 
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The 241-AP Tank Farm consists of eight DSTs and is located in the 200 East Area of the 
Hanford Site. These underground tanks were built under Project B-340 in 1983-1986 as 
storage for low-heat aging waste and evaporator condensate from the 242-A facility. These 
tanks have received various wastes beginning in mid-1986. Presently, only three tanks are 
active and they are dilute process feed tanks for the 242-A Evaporator. 

Tank 241-AP-107 began receiving waste in 1986 and is currently a dilute, non-complexed 
waste receiver tank. The waste is of low activity originating from T and S Plants, the 300 
and 400 Areas, Plutonium Uranium Extraction (PUREX) facility (decladding supernatant 
and miscellaneous wastes), 100 N Area (sulfate waste), B Plant, saltwells, and Plutonium 
Finishing Plant (PFP) (supernatant). The minimum waste level recorded was 6 in. and a 
recorded maximum waste level of 411.7 in. (Brevick 1997). The current tank level is 13.8 
inches (Hanlon 2000). The maximum waste temperature recorded was 102°F with a 
minimum temperature of 48°F (Brevick 1997). Level history for the Manual FIC ended in 
January of 2000 and was replaced with an Automatic ENRAF instrument. Tank liquid was 
pumped down to 13.81 in. in mid December 1999. The liquid level during UT testing was a 
steady 13.81 in. 

2.0 OBJECTIVE AND SCOPE 

This report presents the results of the UT inspection of DST 241-AP-107 with attention 
focused on the primary tank wall base metal and welds. The criteria, deliverables, and 
responsibilities for the UT inspection are described in RPP-5583, Engineering Task Plan for 
the Ultrasonic Inspection of Hanford Double-Shell Tanks-FY2000 (Jensen 2000). 

3.0 INSPECTION EQUIPMENT DESCRIPTION 

The UT inspection system components are described below. 

P-scan - P-scan is the name of the computerized pulse-echo ultrasonic inspection system 
used by the inspection vendor. The P-scan system is manufactured by Force Institute in 
Denmark. It acquires data from zero and angle beam transducers mounted on the crawler, 
allows real-time analysis, and records the data in electronic memory for post inspection 
analysis. Force Institute has designated “P-scan mode” to represent the angle beam (flaw 
length) view and “T-scan mode” to represent the zero beam (thickness) view. T-scan mode 
is used for normal operation and, if crack-like indications are detected, then the P-scan 
mode is employed (see Attachment 1). 
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P.O. Box 99 
Searcy, AFL 72143-0099 

(501) 268-5440 
Fax (501) 279-2551 

August 10,2000 

Mr. Eric A. Nelson 
COGEMA Engineering Corp. 
2425 Stevens Center 
Richland, WA. 99352 

This letter is to certify that I have analyzed the P-scan automated ultrasonic data from 
Hanford waste tank 107 AP. The data I reviewed, which was collected by Mr. Nelson 
June 7' - 28", 2000 is acceptable. The vertical strips, vertical and horizontal welds, 
lower knuckle weld and primary knuckle scans were analyzed to the requirements of 
COGEMA procedure SVUT-INS-007.3 Revision 0. There were no reportable 
indications. No cracking or pitting WBS detected and there was no reportable thinning. 

/James B. Elder 
UT Level 111 

CC: W. E. Swain - Swain Distribution 
Mr. W. H. Nelson - COGEMA 
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ATTACHMENT 5 

PACIFIC NORTHWEST NATIONAL LABORATORY REVIEW OF ULTRASONIC 
DATA FROM DST 241-AP-107 PRIMARY WALL INSPECTION 



Pacific Northwest 
National Laboratow 

I 
Operated by Banelle for the 
US. Department of Energy 

August 31,2000 

Mr. Chris E. Jensen 
CH2M Hill Hanford Group, Inc. 
P.O. BOX 1500 - MS R1-04 
Richland, WA 99352-1505 

Dear Mr. Jensen, 

Attached is a copy of the PNNL report describing the results of its third party evaluation of the 
data recorded by COGEMA on the ultrasonic examination of double shell Tank 241-AP-107. 
Details are given in the report. The ultrasonic measurements from the tank show no evidence of 
corrosion in the wall of the tank. No crack-like indications were detected in either the wall or the 
heat-af€ected zones of the areas inspected. 

If there are questions or if additional information is needed, please contact Jerry Posakony or 
myself. 

A 
Sincerely, 

Allan F. Pardini 

. -  , u  , . , 
Attachment: “Ultrasonic Examination of Double Shell Tank 241-AP-1 

cc: G.J. Posakony - PNNL . .. ,. 

T.T. Taylor - PNNL 

902 Battele B o u l d  P.O. Box 999 R i o L d ,  WA 99352 
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Ultrasonic Examination of Double Shell Tank 241-A€'-107 

Allan F. Pardini and Gerald J. Posakony 
Pacific Northwest National Laboratory 

Background 
August 2000 

COGEMA Engineering Corporation (COGEMA), under a contract from CH2M Hill Hanford Group, 
Inc. (CHG), has performed an ultrasonic examination of selected portions of Tank 241-AP-107. The 
purpose of the examination was to provide information that could be used to evaluate the integrity of the 
primary tank wall. The requirements for the ultrasonic examination of Tank 241-AP-107 were to detect, 
characterize (identify, size, and locate) and record measurements made of wall thickness and pining or 
cracking in the wall or in the heat-affected zone (HAZ) of welds of the primary tank. Any measurements 
that exceeded the requirements set forth in the Engineering Task Plan, RF'P-5583 dated January 10,2000, 
were to be reported to CHG for further evaluation. Measurements that are to be specifically reported 
include the following: = 

Wall thinning that exceeds 10% of the nominal thickness of the plate 

0 Pits with depths that exceed 25% of the plate thickness 

0 Stress-corrosion cracks located on the inner wall of the primary tank or in the HAZ of welds that 
exceed a depth of 0.18 in. 

The accuracy requirements for depth measurements for the different types of defects includes: 

Wall thinning-measure thickness within M.02 in. 

0 Pits-size depths within fo.05 in. 

Cracks-size the depth of cracks on the inner wall surfaces within M.lOO in. 

Location-locate all reportable indications within kl.0 in. 

Under the contract with CHG, all data is to be recorded on disk and hard copies of all measurements 
are to be provided to PNNL for third party evaluation. PNNL is responsible for preparing report(s) that 
describe the results of the COGEMA ultrasonic examinations. 

Information contained in PNNL Letter Report, dated August 22,2000, provide detailed information on 
requirements for personnel qualification, ultrasonic test procedure and ultrasonic test equipment that are 
to be used for the inspection of the double shell tanks. 

Ultrasonic Examination 

The ultrasonic test system used for the examination of Tank 241-AP-107 consisted of a Force 
Industries, Inc. P-Scan Model PSP-4 ultrasonic instrument and an AWSJD remotely controlled, 
magnetic-wheel mechanical crawler designed for remote inspections. The COGEMA ultrasonic test 
procedure, SWT-INS-007.3 Revision 0, May 24,2000, was used for the inspection of 241-AP-107. The 
personnel involved in the inspection were specifically qualified to perform inspections on the double shell 
tanks. To perform the ultrasonic examination, the AWS-SD crawler was inserted into the annulus 

1 



RPP-623 1 
Rev. 0 
Page 525 of 539 

between the primary and secondaty tank and positioned to attach to the wall of theprimary tank. 
Ultrasonic data from two 15-in. wide scan paths spaced approximately 6-in apart provided wall thickness 
and crack detection measurements of the full height of the tank. Figure 1 shows the location of the two 
scan paths used for the inspection of the primary tank wall. To inspect welds in Plates #2, #3, #4, # 5 and 
the knuckle weld, the crawler was maneuvmd over the weld to be inspected and the mechanical scanner 
was positioned to inspect welds in either the vertical or horizontal directions depending on the direction of 
the weld. 

Figure 1. Sketch of Vcrtical Scan Paths No. 1 and 2 used for the Ultrasonic Examination of the 
himary Wall of Tank 241-Ap-107 ' 

'Al l  historical dimensioning for the design, development and construction of this tank are in English unitr; 
consequently, English unitr are theprimary units used in this report. Use 1.0 in. equalr 25.4 mm to wnvert to 
metric. 

2 
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The cylindrical section of 241-AP-107 is 3 5 4  high and consists of: 

two 8-ft wide plates with a nominal thickness of 0.500 in. 
one 8-ft wide plate with a nominal thickness of 0.5625 in. 
one 9-ft wide plate with a nominal thickness of 0.750 in. 
one 2-ft wide transition plate between the shell of the tank and the tank knuckle with a nominal 
thickness of 0.875 in. 

The sketch dso includes information on the wall thickness measurements made at the top and 
bottom of each plate showing the range of wall thickness measured for each plate. A review of the 
information in the “Automated Ultrasonic Thickness Data Reports” for wall thickness measurements in 
the wall of the primary tank (See Tables 1 through 5) shows little evidence of corrosion in this tank. No 
cracks were detected in either the wall or welds of the primary tank. 

Results from the Ultrasonic Examination of the Primary Tank Wall in 241-AP-187 

The ultrasonic test procedure, established for the examination of the primary tank wall, required the 
following: 

a zero-degree transducer for detecting and sizing wall thinningkomosion and pitting. 
two separate 45-degree angle beam transducers with opposing ultrasonic beams for detecting and 
sizing of any cracks that might be present in the plates. 

For wall thickness measurements, the scanning bridge, which is incorporated into the AWS-SD 
magnetic-wheel crawler, translates the transducers over a 15-in. wide scan path. Upon completion of a 
111 scan path, the crawler is indexed downward a distance of 0.030 in. and the scan is repeated. The P- 
Scan-Model PSP-4 ultrasonic system acquires measurement data every 0.030-in. (pixel) as the scanner 
traverses the bridge. The thickness value recorded in any 0.030-in. by 0.030-in. pixel is the minimum 
wall thickness in that pixel. Data from the traverse and index directions are. recorded digitally on disks 
for post analysis. 

The data in Tables 1 th~ough 5 were taken from the “Automated Ultrasonic Thickness Data Report” 
prepared by the COGEMA analyst describing the results of the examination of the primary tank wall. The 
data that appears on the analyst’s data report is the minimum value in any pixel recorded for a 15-in. by 
12-in area. The first column in the tables describes the distance from the top weld of the primary tank 
(tank to dome). Wall thickness and results from the 45-degree angle beam tests are shown in the columns 
for Scan Paths No. 1 and 2. 

In addition to these reports, hard copy C-scan (area) and B-scan (cross section) color printouts were 
provided for each vertical foot of the tank wall that was inspected. These printouts provide detailed 
information of location and size of any anomalies. The wall thickness values in the tables are taken from 
the analyst’s report. To obtain detailed information, the procedure followed is to analyze the B-scan and 
C-scan hard copy records for each foot to the area inspected. Interpreting the data requires analysis of 
both the analyst’s record and the B-scan and C-scan plots. 

3 
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Distance 
from the 
TOP Weld 

(ft) 
~ Otol 

Table 1. Data from the Vertical UT Scan Paths on the Primary Tank Wall, Plate #1 

Results from the Ultrasonic 
Examination of Plate #1. 
Vertical Scan Path No. 1 
Minimum Minimum 
Thickness 45-Degree Thickness 45-Degree 

Recorded in Area Angle Beam Recorded in Area Angle Beam 
Scanned (in.) Examination Scanned (in.) Examination 

0.515 No crack-like 0.513 No crack-like 

Results from the Ultrasonic 
Examination of Plate #l. 
Vertical Scan Path No. 2 

I 
1 to2 0.510 
2 to 3 0.520 I indications 

were detected 
indications 

were detected 

5to6 0.510 of this plate 0.520 of this plate 
6 to 7 
I to 8 0.508 0.509 

The nominal thickness of this plate is 0.500 in. No corrosion is evident from the ultrasonic 
measurements made on this plate. There was no evidence of cracks in the plate wall. 

Table 2. Data from the Vertical UT Scan Paths on the Primary Tank Wall, Plate #2 

I I Results from the Ultrasonic I Results from the Ultrasonic 1 

The nominal thickness of this plate is 0.500 in. No corrosion is evident from the u l t ~ ~ ~ ~ o n i c  
measuremen& made on this plate. There was no evidence of cracks in the plate wall. 

4 
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20 to 21 
21 to 22 
22 to 23 
23 to 24 

Table 3. Data from the Vertical UT Scan Paths on the primary Tank Wall, Plate #3 

- 
0.579 examination 
0.577 of this plate 
0.576 
0.572 

~ 

Distance 
from the 

Top Weld 

Results from the Ultrasonic 
Examination of Plate #3. 
Vertical Scan Path No. 1 

Thickness 45-Degree 

0.574 

Examination 
No crack-like 

indications 
were detected 

durinn the 

Results from the Ultrasonic 
Examination of Plate #3. 
Vertical Scan Path No. 2 

Thickness 45-Degree 

0.571 indications 
were detected 

durinn the - 
examination -1 ofthisplate I 

0.572 

The nominal thickness of this plate is 0.5625 in. No corrosion is evident from the ultrasonic 
measurements made on this plate. There was no evidence of cracks in the plate wall. 

Table 4. Data from the Vertical UT Scan Paths on the primary Tank Wall, Plate #4 

ThC nominal thickness of this plate is 0.750 in. No corrosion is evident from the ultrasonic 
measurements made on this plate. There was no evidence of cracks in the plate wall. 

5 
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Results from the Ultrasonic 
Examination of Plate #5. 
Vertical Scan Path No. 1 ’ 
Minimum Minimum 
Thickness 45-Degree Thickness 45-Degree 

Recorded in Area Angle Beam Recorded in Area Angle Beam 
Scanned (in.) Examination Scanned (in.) Examination 

0.892 * 0.893 
0.886 * 0.879 * 

Results from the Ultrasonic 
Examination of Plate #5. 
Vertical Scan Path No. 2 

Table 5. Data from the Vertical UT Scan Paths on the Primary Tank Wall, Plate #5 

(e) There was no evidence of cracks in the plate wall. The nominal thickness of this plate is 0.875 
in. No corrosion is evident from the ultrasonic measurements made on this plate. 

= 

Results from the Ultrasonic Examination of Selected Welds in the AAZ of 241-AP-107 

The HAZ of welds in the tank wall was defined in the ultrasonic test procedure as an area 1-in. wide 
and 3/4T (thickness) on the inner surface of the tank wall and on both sides of the weld. The HAZ is 
measured from the edge of the weld crown toward the parent plate material. Cracks to be detected (if 
present) initiate on the inner surface of the tank wall (see PNNL. 11971). 

For inspecting the HAZ of welds, the ultrasonic test procedure required use of three separate 

a zero degree transducer was used to detect and size wall thinninglconosion and pitting in the 
HAZ. 
two opposing 45-degree angle-beam transducers were used to detect and size cracks that lie 
pctpendicular to the weld in the HAZ. 
one 60-degree transducer was used to detect and size cracks that lie parallel to the weld in the 
HAZ. 

Wall thichess readings in the HAZ were recorded on the “Automated Ultrasonic Thickness Reports’’ 

ultrasonic transducer configurations. 

prepared by the COGEMA analyst. Hard copy B-scan (cross section) and C-scan (area) color printouts 
were provided for all HAZ areas examined. Weld examinations were performed on vertical welds in 
Plates #2,3,4, and 5 as well a portion of the knuckle weld. No examination was done on the vertical 
weld in Plate #l. Summarizing the results of the examinations: 

Plate #2 - - 8 ft of vertical weld. The zero degree beam measurements showed values ranging from 
0.488 to 0.496 in. No evidence of cracking was detected with either the 45-degree or 60-degree 
transducers. 
Plate #3 - - 8 ft of vertical weld. The zero degree beam measurements showed values ranging from 
0.553 to 0.560 in. No evidence of cracking was detected with either the 45-degree or 60-degree 
transducers. 
Plate #4 - - 9 ft of vertical weld. The zero degree beam measurements showed values ranging from 
0.730 to 0.747 in. No evidence of cracking was detected with either the 45-degree or 60 degree 
transducers. 

6 
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Plate #5 - - 2 ft of vertical weld. The zero degree beam measurements showed values ranging from 
0.860 to 0.865 in. No evidence of cracking was detected with either the 45-degree or 60 degree 
transducers 
Primary Knuckle Weld - - 20 ft of weld. The zero degree beam measurements showed values ranging 
from 0.862 to 0.892 in. on the nominal 0.875 side of the weld, and from 0.915 to 0.942 in. on the 
nominal 0.937 side of the weld. No evidence of cracking was detected with either the 45-degree or 
60-degree transducers. 

Summary 

The ultrasonic measurements of wall thickness of the plates (#I & #2) in the primary tank with the 
nominal 0.500-in. thickness ranged from 0.496 to 0.520. In Plate #3 (nominal thickness of 0.5625) the 
ultrasonic measurements of wall thickness ranged from 0.568 to 0.579 in. In Plate #4 (nominal thickness 
of 0.750) the ultrasonic measurements of wall thickness ranged from 0.735 to 0.776 in. In Plate #5 ( 2 4  
section with a nominal thickness of 0.875) the ultrasonic measurements ranged from 0.879 to 0.893. 
Since these measurements are minimum values recorded in the tank wall, it would indicate no corrosion 
occurring in this tank. No crack-like indications were detected in the wall of the tank or in the HAZ of 
the welds inspected. 

7 
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ATTACHMENT 6 

COGEMA LEVEL 111 REVIEW OF ULTRASONIC DATA FOR DST 241-AP-107 

COGEMA-00-15 18 
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August 14,2000 COGEMA-00-15 18R1 

Mr. Chris E. Jensen MSIN R1-04 
CH2M Hill Hanford Group, Inc. 
Post Office Box 1500 
Richland, Washington 99352-1500 

Dear Mr. Jensen: 

AP-107 Double Shell Tank Ultrasonic Examination Data Reports 

COGEMA Engineering, on Tuesday, August 8,2000, delivered ultrasonic Examination 
Calibration Sheets, Ultrasonic Data Reports, and the results from the independent Level III 
overview of the data to Allan Pardini of Pacific Northwest National Laboratory. Specifically 
this included, fnst and second wall scan reports, vertical weld scan reports, horizontal weld scan 
reports, and knuckle scan reports. Delivery of these reports completes activity 7552 identified 
on the DST Ultrasonic Exam Report project schedule. 

A revised copy of the letter dated August 10,2000 from the independent Level III overview, is 
enclosed for your information. The revision corrects the identity of the scanned tank. 

Sincerely, 

C. Krogness, Manager 
Nondestructive Examination 

Enclosure 

sj 

cc: PNNL - A. F. Pardini KS-26 

P.O. Box 840 
Richland, Washington 99352-0840 

Phone (509) 372-3572 Fax (509) 372-3169 
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August 8,2000 COGEMA-00-15 1 8 

Mr. Chris E. Jensen [SIN R1-04 
CH2M Hill Hanford Group, Inc. 
Post Office Box 1500 
Richland, Washington 99352-1500 

Dear Mr. Jensen: 

AP-107 Double Shell Tank Ultrasonic Examination Data Reports 

COGEMA Engineering, on Tuesday, August 8,2000, delivered Ultrasonic Examination 
Calibration Sheets, Ultrasonic Data Reports, and the results from the independent Level III 
overview of the data to Allan Pardini of Pacific Northwest National Laboratory. Specifically 
this included, fist and second wall scan reports, vertical weld scan reports, horizontal weld scan 
reports, and knuckle scan reports. Delivery of these reports completes activity 7552 identified 
on the DST Ultrasonic Exam Report project schedule. 

A copy of the letter from the independent Level IU overview is enclosed for your information. 

Sincerely, 

J. C. Krogness, Manager 
Nondestructive Examination 

Enclosure 

cc: PNNL - kP.Pardini K5-26 

P.O. Box 840 
Richland, Washington 99352-0840 

Phone (509) 372-3572 Fax (509) 372-3169 
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UT INSPECTION DATA TABLES 
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Location: 1 in. 
below horiz. weld @ 
centerline of weld. 

Table 1 Primary Tank Vertical Wall Weld Scan - Plate 2 (Attachment 4 pg. 168 of data 
sheets) 

Design Measured Measured 
Average (in.) Minimum (in.) Nominal (in.) 

I 36 in. - 48 in. 0.500 

0in.- 12in. I 0.500 I 0.500 I 0.490 

0.492 0.500 

12 in. - 24 in. I 0.500 I 0.500 I 0.494 

48 in. - 60 in. 0.500 

24in.-36in. I 0.500 I 0.500 I 0.496 

0.500 0.490 

I 0.500 84 in. - 96 in. 

r~in.-72in.  I 0.500 I 0.500 I 0.492 

0.500 0.488 
72in.-84in. I 0.500 I 0.500 I 0.492 

Location: 1 in. 
below horiz. weld @ 
centerline of weld. 

Design Measured Measured 
Nominal (in.) Average (in.) Minimum (in.) 

Table 2 Primary Tank Vertical Wall Weld Scan - Plate 3 (Attachment 4 pg. 195 of data 
sheets) 

0 in. - 12 in. 

12 in. - 24 in. 
*O in. - 12 in. 
12 in. - 24 in. 

24 in. - 36 in. 

36 in. - 48 in. 
48 in. - 60 in. 

0.563 0.570 0.554 

0.563 0.570 0.558 

0.563 0.570 0.556 
0.563 0.575 0.560 
0.563 0.575 0.558 

0.563 0.575 0.559 
0.563 0.575 0.558 

60 in. - 70.5 in. I 0.563 0.570 0.553 
* Restart of scan is continuation from end of previous scan 
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Location: 1 in. 
below horiz. weld 
@ centerline of 

Design Measured Measured 
Nominal (in.) Average (in.) Minimum (in.) 

0 in. 12 in. I 0.750 0.750 0.741 
12 in. - 24 in. 0.750 

72 in. - 84 in. I 0.750 I 0.750 I 0.737 I 

0.750 0.744 
24 in. - 36 in. 
36 in. - 48 in. 
48 in. - 60 in. 

I 96in.- 105.3 in. I 0.750 I 0.750 I 0.742 I 

0.750 0.750 0.747 
0.750 0.750 0.730 
0.750 0.750 0.746 

60 in. - 72 in. 0.750 

I 12in.-20.4in. I 0.875 I 0.873 I 0.865 I 

* 
0.750 0.740 

84 in. - 96 in. 0.750 0.750 0.735 

Location: 1 in. 
below horiz. weld 
@ centerline of 
weld. 

Oin. - 12 in. 

Design Measured Measured 
Nominal (in.) Average (in.) Minimum (in.) 

0.875 0.866 0.860 
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Location: 
continuation from 
122-in. (Table 7) 

0 in. - 12 in. 

Table 7 Primary Tank Horizontal Weld Plate to Knuckle Scan (Attachment 4 pg. 285 of 

Design Measured Measured 
Nominal (in.) Average (in.) Minimum (in.) 

0.938 0.960 0.926 

Table 8 Primary Tank Horizontal Wall Weld Plate to Knuckle Scan (Attachment 4 DE. 

36 in. -48 in. 
48 in. - 60 in. 
60 in. - 72 in. 
72 in. - 84 in. 
84 in. - 96 in. 

.- 
297 of data she&) 
- 

~ 

0.938 0.950 0.934 
0.938 0.950 0.93 1 
0.938 0.950 0.930 
0.938 0.950 0.927 
0.938 0.950 0.931 

I 12in.-%in. I 0.938 I 0.955 I 0.928 I 

I 96in.- 108in. I 0.938 I 0.955 I 0.93 1 I 
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*Scan begins at northern reach of scanner, scan south past first vertical weld at 108-in. 


