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This report. was prepared as an account of work sponsored by the United

States Government. Neither the United States nor the United States

Nuclear Regulatory Commission, nor any of their employees, nor any of

their contractors, subcontractors, or their employees, makes any warranty,

express or implied, or assumes. any legal liability or responsibility for

the-accuracy, completeness or usefulness. of any information, apparatus,

product or process disclosed, or represents that its use would not infringe

privately owned rights.

Project 1047 NRC Contract No. NRC-05-78-304
Task II

OUR LETTERS AND REPORTS ARE FOR THE EXCLUSIVE USE OF THE CLIENT TO WHOM THEY ARE ADDRESSED. AND THEY AND THE NAME OF THE UNITED STATES TESTING
COMPANY. INC. OR ITS SEALS OR INSIGNIA. ARE NOT TO BE USED UNDER ANY CIRCUMSTANCES IN ADVERTISING TO THE GENERAL PUBLIC AND MAY NOT BE USED IN
ANY OTHER MANNER WITHOUT OUR PRIOR WRITTEN APPROVAL. SAMPLES NOT DESTROYED IN TESTING ARE RETAINED A MAXIMUM OF THIRTY DAYS.
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UNITED STATES TESTING COMPANY, INC.

UABSTRACT

3 United States Testing Company performed an independent nondestructive examin-

ation on selected welds at the Nuclear Regulatory Commission licensed facility,

Watts Bar Nuclear Station, near Spring City, Tennessee. The methods used

I during this project were radiographic examination of thirty-three (33) welds,

liquid penetrant examination of five (5). welds and visual examination of ten

E (10) welds. The purpose of these examinations was to determine the feasi-

bility of conducting direct inspections as a means of ensuring that NRC

licensed reactor facilities are constructed in such a manner as to protect

I the health and safety of the public. The.procedures used were basic United

States Testing Company procedures revised to reflect code requirements of

the components being examined. Personnel assigned to the task were certified

to ANSI N45.2.6 and SNT-TC-lA as applicable. Results of the examinations

were compared with those of the licensee. Test procedures, personnel quali-

I fications and test results are. included in this report. Also included is an

analysis comparing the cost for work performed by an independent contractor

against the capital expenditure that would. be required if the NRC were to

perform the examinations.

Project 1047 NRC Contract NO. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

INTRODUCTION

The objective of Task II was to determine the feasibility of conducting

direct inspections using a contractor experienced in nondestructive exam-

ination as a means of ensuring that NRC licensed reactor facilities are

constructed in such a manner as to protect the health and safety of the

public. This task involves the actual radiographicliquid penetrant and

visual examination of pressure-retaining welds in components and piping

at an NRC licensed facility selected by the NRC.

The reactor facility selected by the NRC for evaluation was the Watts Bar

Nuclear Station, locatedi approximately eight miles southeast of Spring City,

Tennessee. Licensee of this facility is the Tennessee Valley Authority.

The United States. Testing Company performed the examinations for the NRC

at the above facility and compared the UST/NRC test results with the records

and radiographs of the licensee. The field operation, examination and com-

parison were performed under the surveillance of Mr. B. Crowley, NRC

Region II Inspector.

In addition to the fieldactivities, a cost estimate was developed to aid

the NRC in determining the feasibility of continuing this program by using

a contractor to perform the examinations, or by establishing an NRC task

force to perform the examinations..

In this report the United States Testing Company details the method of

operation, results of the examination, results of the comparison between

UST/NRC examination data and those already recorded by the licensee problem

areas, recommendations and cost analysis.

Project 1047 NRC Contract No. NRC-05-78-304
Page 1 Task II



UNITED STATES TESTING COMPANY, INC.

SCOPE OF TESTING

The scope of testing involved radiographic examination of thirty-three (33)

welds, liquid penetrant examination of five (5) welds and visual examination

of ten (10) welds.

Welds for radiographic examination were selected on the following basis.

A. Eleven (11) field piping welds within the reactor coolant boundary

(no more than four (4) welds in any one pipe size);

B. Ten (10) field welds in safety related piping systems outside the re-

actor coolant boundary (no more than two (2) welds in any one system);

C. Six (6) field welds in the containment structure within the containment;

D. Six (6) field welds in safety-related structures.

In addition to radiographic examination,.the following examinations were

performed:

A. Liquid penetrant examination of five (5) Class I welds in the reactor

coolant boundary;

B. Visual examination of ten (10) Class II welds in the safety related

piping systems outside the-reactor coolant boundary;

C. Comparison of all UST/NRC radiographs with the radiographs of the licensee.

Welds selected represented a balance with respect to difficulty of examination,

difficulty of welding position, wall thickness and difficulty of accessibility.

No examinations were performed that had not previously been performed by the

licensee or a subcontractor of this utility.

Project 1047 NRC Contract No. NRC-05-78-304
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0 UNITED STATES TESTING COMPANY, INC.

PERSONNEL

The United States Testing Company assigned the following personnel to

perform Task II for the NRC:

Charles Sheridan:

Joseph Drei'belbis:

Peter Shaub:

Aaron Siggins:

Project. Director - Certified Level III ANSI N45.2.6 and

SNT-TC-lA, Level II Liquid Penetrant

Technician - Certified Level III SNT-TC-lA, Radiographic

and Liquid Penetrant

Technician - Certified Level II SNT-TC-lA, Radiographic

and Liquid Penetrant

Technician - Certified Level I.I SNT-TC-lA, Radiographic

and Liquid Penetrant

Copies of certification on the above personnel are included in this report

as Appendix A.

Project 1047 NRC Contract No. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

Test Equipment

The following equipment was used to perform all tests..

Radiographic Test Equipment

Camera: Tech Ops.
Model Number: 533
Serial Number: 133

Source: Automation Industries
Type: Iridium 192
Size: 1/8" X 3/32"
Model Number: 3790
Serial Number: 11577
Leak tested: 4/12/78

Densitometer: X-Right Company
Model Number: 301
Serial Number: 01238
Calibration: Step wedge No. 10185 (traceable to the National Bureau of

Standards)

Liquid Penetrant Test Material

Manufacturer: Magnaflux Corporation

Penetrant: SKL-HF/S Formula B
Batch No.: 78A-052

Developer: SKD-NF Formula B
Batch No.: 78C-026

Cleaner: SKC-NF Formula B
Batch No.: 78C-022

Certification of the above materials to be within sulfur/halogen requirements

and free of mercury contamination was supplied by the Magnafiux Corporation

on Purchase Order Number 35533.

Project 1047 NRC Contract No. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

In addition to the preceding, the United States Testing Company supplied

a laboratory trailer (.includes developing tanks, drying oven, and inter-

pretation room), pick-up truck, chemicals, film and a.ll other necessary

test materials.

Test Procedures

Testing was performed to standard United States Testing procedures which

had been previously submitted to the NRC for review. Revision of the,

standard procedures was necessary to comply with licensee code. commitments

and was performed by our Level III personnel on site.

Procedures used during the testing and revisions listed as attachments are

included in this report as follows'

Radiographic Procedures Appendix B

UST-RT-2

Attachment NRC 1

Attachment NRC 2

Attachment NRC 3

Attachment NRC 4

Liquid Penetrant Procedure Appendix C

UST-PT-3

Attachment NRC 1

Project 1047 NRC Contract No. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

Site Operations

The United States Testing personnel and Mr. B. Crowley reported to the

Watts Bar Nuclear Station on April 17, 1978. A pretesting meeting was

held at this facility with TVA site personnel.

During the day of April 17, 1978 the mobile laboratory was set in position

and TVA construction provided the necessary blocking, water and electric

service. While the laboratory was being prepared,,the initial weld joints

were selected for testing.

Testing began on the third shift on April 17, 1978 on a planned schedule

of 11 P.M. to 7 A.M. to prevent interference with plant construction.

Testing operations were conducted as planned each day from the start through

April 30, 1978.

On May 1 and 2, 1978, after testing was complete, comparison of the UST/NRC

test results with results of tests performed by the licensee was conducted.

by the United States Testing and Nuclear Regulatory Commission personnel.

At 2:30 P.M., May 2, 1978 an exit interview was conducted by NRC personnel

and attended by United States. Testing.

Nondestructive Examination

Results of the testing conducted during Task II at the Watts Bar Nuclear

Station are. divided into groups as specified in the Scope of Testing section

of this report.

Project 1047 NRC Contract No. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

Field Welds Within the Reactor Coolant Pressure Boundary

Radiographic testing was performed to UST-RT-2 and Attachment NRC 1. A

summary of the test results follows:

Weld Joint Number: 1-68D-W001-02

System: Reactor Coolant Hot Leg

Weld Position: 6G

Material: Centrifugal Cast Stainless Steel to Steam Generator

Specified Wall Thickness: 2.60 inches

Specified I.D.: 31 inches

Location: Unit 1 reactor building

Code requirement: ASME.,Section III, Subsection NB,,1971
Summer 1973 Addenda.

Test results: No reTevant indications

Technique and reader sheets included in Appendix D, number Dl.

Weld Joint Number: 1-068F-WO03-Ol

System: Reactor Coolant Crossover

Weld Position: 6G

Material: Centrifugal Cast Stainless Steel to Steam Generator

Specified Wall Thickness: 2.60 inches

Specified I.D.: 31 inches

Location: Unit 1 reactor building

Code requirement: ASMESectioft-III., Subsection NB, 1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix D~number D2

Project 1047 NRC Contract No. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

Weld Joint Number: 1-068B-W003-02

System: Reactor Coolant Cold Leg

Weld Position: 5G

Material: Centrifugal Cast Stainless Steel to Reactor Coolant Pump

Specified Wall Thickness: 2.32 inches

Specified I.D.: 27½ inches

Location: Unit 1 Reactor building

Code requirement: ASME.Section III, Subsection NB,1971
Summer 1973 Addenda

.Test Results: No relevant indications

Technique and reader sheets included in Appendix D,number D3

Weld Joint Number: 1-074B-D055-14

System: Residual Heat Removal

Weld Position: 5G

Material: Stainless Steel Pipe to Valve Body

Specified Wall Thickness: ,719 inches

Specified I.D.: 6 inches

Location: Unit. l Reactor building

Code requirement: ASME.,Section III, Subsection NB, 1971
Summer 1973 Addenda.-

Test Results: No relevant indications

Technique and reader sheets included in Appendix D,number D4

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Joint Number: 1-063B-0091-06

System: Safety Injection

Weld Position: 5G

Material: Centrifugal Cast Stainless Steel to Valve. Body

Specified Wall Thickness: l.O000inch

Specified I.D.: 10 inches

Location: Unit 1 Reactor building

Code Requirement: ASME,.Section III, Subsection NB,,1971
Summer 1973 Addenda.

Test. Results: No rel evant indications

Technique and reader sheets included in Appendix D, number D5

Weld Joint Number: 1-063B-D090-10

System: Safety Injection

Weld Position: 5G

Material: Centrifugal Cast Stainless Steel to Valve Body

Specified Wall Thickness: 1.000 inch

Specified I.D.: 10 inches

Location: Unit 1 Reactor building

Code. Requirements: ASMESection III, Subsection NB, 1971
Summer 1973 Addenda

Test Results: No relevant indication

Technique and-reader sheets included in Appendix. D,number D6

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Joint Number: l-087B-0040-08

System:. Upper Head Injection

Weld Position: 5G

Material: Stainless Steel Pipe to Tee

Specified Wall Thickness: ,.812 inch

Specified I.D.: 8 inches

Location: Unit. 1 Reactor building

Code Requirement: ASMESection III, Subsection NB,.1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix D, number D7

Weld Joint Number: 1-063B-D092-10

System: Safety Injection

Weld Position: 6G

Material: Stainless Steel Cast Elbow to Stainless Steel Cast Tee

Specified Wall Thickness: 1.000 i~nch.

Specified I.D.: 10 inches

Location: Unit 1 Reactor building

Code Requirements: ASME, Section III, Subsection. NB, 1971
Summer 1973 Addenda

Test Results.: No relevant indications

Technique and reader sheets included in Appendix D,number D8

Project 1047 NRC Contract-No. NRC-05-78-304
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Weld Joint Number: 1-063B-D092-09

System: Safety Injection

Weld Position: 2G

Material: Stainless Steel Pipe to Stainless Steel Cast Tee

Specified Wall Thickness: 719 inch:

Specified I.D.: 6 inches

Location: Unit 1 Reactor building

Code Requirement: ASME Section III,. Subsection NC,1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix D, number D9

Weld Joint Number: 1-074B-D054-10

System: Residual Heat Removal

Weld Position: 5G

Material: Stainless Steel Pipe to Stainless Steel Pipe

Specified.Wall Thickness: .906 inch,.

Specified I.D.: 8 inches

Location: Unit l.Reactor building

Code Requirement: ASME Section III.,.Subsection NC,1971
Summer 1973 Addenda.

Test Results: No relevant, indications

Technique and. reader sheets included in Appendix Dnumber D10

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Joint Number: 1-074B-D053-0.l

System: Residual Heat Removal

Weld. Position: 6G

Material: Stainless Steel Cast Pipe to Tee

Specified Wall Thickness: 1.250 inch

Specified I.D.: 14 inches

Location: Unit 1 Reactor building

Code Requirement:. ASME Section- III,.Subsection NB, 1971
Summer 1973 Addenda

Test Results: No relevant indications,

Technique and reader sheets included in Appendix D,number D11

In addition to the radiographic examination, the following welds in the

reactor coolant pressure boundary were also examined by the liquid penetrant

method.

1-068F-WO03-0l - Size 31"

1-074B-D055-14 - Size 6"

1-063B-D091-06 - Size 10"

1-087B-D040-08 - Size 8"

1-074B-D053-0O - S'ize 14"

No relevant indications were noted during the examination of the above welds.

Liquid Penetrant Test Reports are included in this report as Appendix E.

Testing was performed to Procedure UST-PT-3 and Attachment NRC-I included in

this report as Appendix C.

Project 1047 NRC Contract No. NRC -05-78-304
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Field Welds in Safety Related Piping Outside the Reactor Coolant Boundary

Radiographic examination of the welds in this category was performed to

Procedure UST-RT-2 and Attachment NRC-I.

Results of tests were as follows:

Weld Joint Number: 2-063A-D120-05

System: Safety Injection

Weld Position: 5G

Material: Stainless Steel Pipe to Valve

Specified Wall Thickness: ,280 inch

Specified I.D.: 6 inches

Location: Auxiliary Building Pump Room 2A-A

Code Requirement: ASME Section III, Subsection NC,1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and. reader sheets included in Appendix D, number D12

Weld Joint Number: 2-063A-D119-09

System: Safety Injection

Weld Position: 5G

Material: Stainless Steel Pipe to Elbow

Specified Wall Thickness: ,237 inch

Specified I.D.: 4 inches

Location: Auxiliary Building, Pump Room 2A-A

Code Requirement: ASME Section III, Subsection NC,1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix D,)number D13

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Joint Number: 2-074A-D026-03

System: Residual Heat Removal

Weld Position: 5G

Material: Stainless Steel Pipe to Elbow

Specified Wall Thickness: ,322 inch

Specified I.D.: 4 inches

Location: Auxiliary Building, Pump Room 2A

Code Requirement: ASME Section III, Subsection NC,;,1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix Dnumber D14

Weld Joint Number: 1-003C-oll-07

System: Auxiliary Feed Water

Weld Position: 5G

Material: Carbon Steel Pipe to Pipe

Specified Wall Thickness: .337 inch

Specified I.D.: 4 inches.

Location: Auxiliary Building, Elevation 737

Code Requirement: ASME Section III, Subsection NC,1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets. included in Appendix .Dnumber D15

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Joint Number: 2-072A-D037-09

System: Containment' Spray

Weld Position: 5G

Material: Stainless Steel, Pipe to Pipe

Specified Wall Thickness: .375 inch.

Specified I.D.: 16 inches

Location: Auxiliary Building, Heat Exchanger Room 2B

Code Requirement:. ASME Section III, Subsection NC, 1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix D, number D16

Weld Joint Number: 1-072A-D063-09

System:. Contaiinment Spray

Weld Position: 5G

Material: Stainless Steel, Elbow to Pipe

Specified Wall Thickness.: .365 inch-

Specified I.D.: 10 inches

Location: Auxiliary Building, Elevation 737

Code Requirement: ASME Section III, Subsection NB, 1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix D, number D17

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Joint Number: 2-062A-D117-05

System: Chemical and Volume Control

Weld Position: 5G

Material: Stainless Steel,. Pipe to Tee

Specified Wall Thickness: .216 inch

Specified I.D.: 3 inches

Location: Auxiliary Building, Elevation 713

Code Requirement: ASME Section II.I, Subsection NC, 1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix D, number D18

Weld Joint Number: 1-062A-D022-15

System: Chemical and Volume Control

Weld Position: 5G

Material: Stainless Steel, Pipe to Valve

Specified Wall Thickness: .280 inch

Specified I.D.: 6 inches

Location: Auxiliary Building, Charging Pump Room lA-A

Code Requirement: ASME Section III, Subsection NC, 1971
Summer 1973 Addenda

Test Results: No relevant ind.ications

Technique and reader sheets included in Appendix D, number D19

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Joint Number: 1-003B-D003-06

System: Feedwater

Weld Position: 5G

Material: Carbon Steel, Pipe. to Valve

Specified Wall Thickness:, .843 inch

Specified I.D.: 16 inches

Location: South Valve Room

Code Requirement: ASME Section III, Subsection NC, 1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader sheets included in Appendix. D, number D20

Weld Joint Number: 2-074A-D030-06

System: Residual Heat Removal

Weld Position: 2G

Material: Stainless Steel, Pipe to Saddle

Specified Wall Thickness: .216 inch

Specified I.D.: 3 inches

Location: Auxiliary Building, Heat Exchanger Room 2A

Code Requirement: ASME Section III, Subsection NC, 1971
Summer 1973 Addenda

Test Results: No relevant indications

Technique and reader-sheets included in Appendix D, number D21

Project 1047 NRC Contract. No. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

In addition to radiographic examinations on the above welds, visual

inspection was performed on all ten (10) welds.

Results of this examination Were as follows:

A. Welds.were free of slag, porosity and weld splatter.

B. Welds were free of cracks, overlap, undercut, and lack of fusion or

penetration.

C. The surface finishes of all welds were suitable for radiographic exam-

inations.

No relevant indications were noted.

Field Welds in the Containment Structure Within the Containment

Radiographic examination of the welds in this category was performed to

Procedure UST-RT-2 and Attachment NRC-2.

Results of tests were as follows:

Weld Number: Bl (View 10-11)

Structure: Containment

Weld Position: 2G

Material: Carbon Steel

Specified Thickness: 1-3/8 inch

Location: Unit 2, Reactor Building Aa. 3250

Code Requirement: ASME Section III, Subsection NE, 1971, Winter 1971 Addenda
and ASME Section VIII, Div. 1, 1971, Winter 1971, Par. UW-51

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D22

Project 1047 NRC Contract No. NRC-05-78-304
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UNITED STATES TESTING COMPANY, INC.

Weld Number: 2-3 (0-900) View 22-23

Structure: Containment

Weld Position: 3G

Material: Carbon Steel

Specified Thickness: 1-3/8 inch-

Location: Unit 2, Reactor Building Aa 300

Code Requirement: ASME Section II.I, Subsection NE 1971, Winter 1971 Addenda
and ASME Section VIII, Div. 1, 1971, Winter 1971, Par. UW-51

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D23

Weld Number: 1OOA (View 22-23)

Structure: Containment

Weld Position: 2G

Material: Carbon Steel

Specified Thickness: 1-3/8 inch

Location: Unit 2, Reactor Building Aa 600.

Code Requirement: ASME Section III, Subsection NE, 1971, Winter 1971 Addenda
and ASME Section VIII, Div. 1, 1971, Winter 1971, Par. UW-51

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D24

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Number: 3-4 (90-1800) View 7-8

Structure: Containment

Weld Position: 3G

Material: Carbon Steel

Specified Thickness: 1-3/8 inches

Location: Unit 2, Reactor Building Aa 1000

Code Requirement: ASME Section III, Subsection NE, 1971, Winter 1971 Addenda
and ASME VIII, Div. 1, 1971, Winter 1971, Par. UW-51

Test Results: No relevant indications

Technique and reader sheets are included i.n Appendix D, number D25

Weld Number: 1-2 (90-180o) View 15-16

Structure: Containment

Weld Position: 3G

Material: Carbon Steel

Specified Thickness: 1-3/8 inches

Location: Unit 1, Reactor Building Aa 1080

Code Requirement: ASME Section III, Subsection NE, 1971, Winter 1971 Addenda
and ASME Section VIII, Div. 1, 1971, Winter 1971, Par. UW-51

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D26

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Number: 3A View 0-1

Structure: Containment,

Weld Position: 2G

Material: Carbon Steel

Specified Thickness: 1-3/8 inches

Location: Unit 1, Reactor Building Aa.150

Code Requirement: ASME Section III, Subsection NE, 1971, Winter 1971 Addenda
and ASME Section VIII, Div. 1, 1971, Winter 1971, Par. UW-51

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D27

Field Welds in Safety Related Structures

Radiographic examination of welds in this category was performed to Procedure

UST-RT-2 and Attachments NRC-3 and. 4.

Results of tests are as follows:

Weld Number: IH3

Structure: Primary Makeup H2 0 Tank

Material: Carbon Steel

Specified Thickness: 5/16 inch

Location: Outdoor Storage Yard, Unit 1

Code Requirement: ASME Section III, Subsection ND, 1974, Winter 1975 Addenda
ND 5200 and 5281

Test Results: No relevant indications

Technique and reader-sheets are included in Appendix D, number D28

Project 1047 NRC Contract No. NRC-05-78-304
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Weld. Number: IH4

Structure: Refueling H20 Storage Tank

Material: Stainless Steel

Specified Thickness: 5/16 inch

Location: Outside Storage Yard, Unit 1

Code Requirement: ASME Section III, Subsection NC, 1974, Winter 1975 Addenda
NC 5200 and Section V

Test Results: No relevant indications

Techniques and reader sheets are included in Appendix D, number D29

Weld Number: 2V2

Structure: Refueling H2 0 Storage Tank

Material: Stainless Steel

Specified Thickness: 5/16 inch

Location: Outside Storage Yard, Unit 1

Code Requirement: ASME Section III, Subsection NC, 1974, Winter 1975 Addenda
NC. 5200 and Section V

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D30

Project 1047 NRC Contract No. NRC-05-78-304
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Weld Number: 1-2 Girth (90-1800)

Structure: Chemical & Volume Control Holding Tank No. 74-3743

Material: Stainless Steel

Specified Thickness: 5/16 inch

Location: Auxiliary Building, Elevation 692

CodeRequirement: A'SME Section III, Subsection ND, 1974, Appendix X
NA 5322

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D31

Weld Number: Al (View 6-7)

Structure: Chemical & Volume Control Holding Tank No. 74-3744

Material: Stainless Steel

Specified Thickness: 5/16 inch

Location: Auxiliary Building, Elevation 692

Code Requirement: ASME Section III, Subsection ND,. 1974, Appendix X
ND 5321

Test Results: No relevant indications

Technique and reader sheets are included in Appendix D, number D32
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Weld Number: Cl (View 3-4)

Structure: Chemical & Volume Control Holding Tank No. 74-3744

Material: Stainless Steel

Specified Thickness: 5/16 inch

Location: Auxiliary Building, Elevation 692

Code Requirement: ASME Section III, Subsection ND, 1974, Appendix X
ND 5321

Test Results: No-relevant indications

Technique and reader sheets are included in Appendix D, number D33

Comparison of Radioqraphic Examination Results

After completion of all examinations a comparision of the UST/NRC radio-

graphs with thoseof the licensee was performed.

Results of.this comparison are as follows:

Comments

Weld Number: 1-68D-WOOl-02 Note: United States Testing
used overlap panoramic.

Duplication of Weld: Yes TVA used 3 penetrameters
in alternate locations.

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Weld..Number: 1-068F-WO03-Ol Note: United States Testing
used overlap panoramic.

Duplication of Weld: Yes TVA used 3 penetrameters
in alternate locations.

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note.

Project 1047 NRC Contract No. NRC-05-78-304
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Comments

Weld Number: 1-068B-WO03-02 Note: United States Testing
used overlap panoramic

Duplication of Weld: Yes technique. TVA used 3
penetrameters in alter-

Penetrameter Requirement: Accept nate locations.

Density Requirement: Accept

Technique: See note

Weld Number: 1-074B-D055-14 Note: United States Testing
used two exposures and

Duplication of Weld: Yes pentrameters in weld.
TVA used penetrameter

Penetrameter Requirement: Accept and shim.

Density Requirement: Accept

Technique: See note

Weld Number: 1-063B-DO91-06

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: 1-063B-D090-10 *Views 3-0 and 0-1 fail to meet
density requirements of +30%, -15%.

Duplication of Weld: Yes United States Testing used pene-
trameter in weld in alternate

Penetr4ameter Requirement: Accept locations to qualify density.

Density Requirement: Unsatisfactory*

Technique: Same

Project 1047 NRC Contract No. NRC-05-78-304
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Comments

Weld Number: 1-087B-D040-08

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note: United States Testing
used Type T film.
TVA used M film.

+

Weld Number: 1-063B-D092-10

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note:. United States Testing
used two exposures with
penetrameter in weld area.
TVA used shimmed penetra-
meter.

Weld Number: 1-063B-D092-09 Note: United States Testing
used two penetrameters

Duplication of Weld: Yes without shims and M film.
TVA used shimmed penetra-

Penetrameter Requirement: Accept meter and R film.

Density Requirement: Accept

Technique: See note

Weld Number: 1-074B-D054-10

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Project 1047 NRC Contract No. NRC-05-78-304
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Comments

Weld Number: 1-074B-D053-06

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: 2-063A-D120-05

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: 2-063A-D119-09

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note: United States Testing
used 4-" X 10" M film.
TVA used 5" X 7" R film.

Weld Number: 2-074A-D026-03

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Project 1047 NRC Contract No. NRC-05-78-304
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Comments

Weld Number: 1-003C-D011-07

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: 2-072A-D037-09

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note: United States Testing
used double wall
technique. TVA used
single wall technique.

Weld Number: 1-072A-D063-09

Duplication of Weld: Yes

Penetrameter Requirement: Unsatisfactory*

Density Requirement: Accept

Technique: Same

*Use of #17 penetrameter instead
of #10 fails to meet code re-
quirements.

Weld Number: 27062A-DI17-05

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note: United States Testing
used M film. TVA used
R film.

Project 1047 NRC Contract No. NRC-05-78-304
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Comments

Weld Number: 1-062A-D022-15

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement:. Accept

Technique: Same

Weld Number: I-003B-DO03-06

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note: United States Testing
used double wall technique
and AA film. TVA used
single wall technique and
M film.

Weld Number: 2-074A-D030-06

'•Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note: United States Testing
used M film. TVA used
R film.

Weld Number: Bl (View 10-11) Note: Processing artifacts.

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note
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Comments

Weld Number: 2-3 (View 22-23)

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number:. IOOA (View 22-23)

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: 3-4 (View 7-8)

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: 1-2 (View 15-16)

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same
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Comments
Comments

Weld Number: 3A (View 0-1)

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: lH3

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: See note.

Technique: Accept-

Note: Film shows 4T ho-le on
penetrameter. Marginal
sensitivity and film
quality.

Weld Number: 1H4

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: 2U2. Note: Poor film quality.

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note
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Comments

Weld Number: 1-2

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: See note

Note: TVA appeared to use
X-ray for radiograph.

Weld Number: Al

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Weld Number: Cl

Duplication of Weld: Yes

Penetrameter Requirement: Accept

Density Requirement: Accept

Technique: Same

Comparison of the radiographs may be summarized as follows:

A. All radiographs could be interpreted.

B. All weld joints were identifiable as being duplicated.

C. One (1) TVA radiograph did not show the correct penetrameter.

D. One (1) TVA radiograph failed to meet the +30%, -15% density requirement.
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Problem Areas

During the. examination performed by the United States Testing Company at

the Watts Bar Station,problems were encountered in the following areas:

A. The capacity of the thickness gauge supplied by the*United States

Testing Company was not great enough to determine accurately the thick-

ness of the heavy wall centrifugal cast stainless steel piping in the

reactor coolant loops.

B. Punch marks'used for location were not always the same distance from

the edge of the welds; consequently they did not in every case define

the area of. interest, resulting in the need to reshoot several of the

welds.

C. Manual developing of film, during peak periods of examination, required

full time attention from one member of the radiograph team.

D. Additional sets of penetrameters would have simplified the technique

required to qualify the radiographs of stainless steel piping on which

the deposited weld metal and the pipe O.D. were ground to the same

plane.

E. 'It was difficult to modify standard procedures on site because of the

amount of time and clerical personnel required.and the availability

of ASME codes.

Recommendations for Improvement in Future. Assignments

To increase the efficiency of-future operations,.the United States Testing

Company recommends that:

A. A planning meeting be held.prior to arrival of the Laboratory on site.

Objectives of this meeting include: .
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1. Selection of systems and welds to be examined.

2. Determination of Code class, wall thickness, size, material type

and configuration of welds to be examined.

B. A thickness gauge sufficient to measure the selected material and wall

thickness.be supplied as part of the laboratory equipment.

C. Extra penetrameter sets be supplied as determined necessary during the

planning meeting.

D-. Necessary revisions, to procedures be developed before arrival of

the examination personnel on site.

E. Three (3) testing personnel be assigned to the radiographic team. The

principle duty of one (.1) man would be development and interpretation

of film.. During testing at Watts Bar Station it was necessary to add

the additional man.

Cost Analysis

The. estimated cost to the NRC for an independent examination of ten (10)

nuclear sites per year.is one.hundred thirty-nine thousand three hundred

eighty dollars ($139,380.00). This figure represents. a total for all costs

including equipment, personnel, supervision and profit. Breakdown of the

above is listed in Table A.

The estimated cost to the NRC for equipment for-an examination program

for ten (10) nuclear si.tes to be performed by them is fifty-'.one thousand

eighty nine dollars ($51,089.00). Breakdown of the equipment.cost is

listed in Table B.
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The:cost of the licenses, fees and. insurance required for the NRC to

implement its own program is estimated to be five thousand dollars

($5,000.00) in addition to the equipment costs listed in Table B.

No estimate of the labor and overhead costs involved

with the information available to our organization.

however, that a total of three thousand nine hundred

man hours would be required to complete the program.

can be prepared

We estimate,

twenty (3,920)

It should be noted that no estimate is included in this report for

development and implementation of the following:

A. Radiation Safety Program.

B. Nondestructive Examination Procedures.

C. Test Equipment Calibration. Program.

All of the above-would be required if the NRC were to develop its own

Task Force.
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TABLE A

Independent Contractor Cost Summary Per Year:

Radiographic Examination

Magnetic Particle Examination

Liquid Penetrant Examination

Miscellaneous Equipment

Trailer, Truck

Total

$96,504.00

12,063.00

12,063.00

11,500.00

7,250.00

$139,380.00

TABLE B

Equipment Cost to the NRC:

Cobalt 60 Camera
(30 Curie Source)

Iridium 192 Camera
(5 new 100 curie sources
@ $550.00 each)

Liquid Penetrant

Equipment & Material
(includes film, chemistry,..
dosimeter.s, densitometer, etc.)

Trailer (darkroom)

Truck

$8,339.00

2,850.00

2,750.00

500.00

15,650.00

13,500.00

7,500.00

$51 ,089.00Total
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Conclusion

We believe that the program developed in Task II should be continued by

an independent NDE contractor. Verification that safety-related systems

have been inspected and examined in accordance.with project specifications

and code requirements will provide the confidence that the Nuclear Power

Plants are constructed in such a manner as to protect the health and

safety of the public.

Additionally,.if nonconformances such as those disclosed on this task exist,

corrective action can be taken prior to such time as detrimental effects

could result, and with minimal delays in construction.

The cost analysis shows that if the NRC were to pursue the program with its

own task force, increased staffing and a large capital expenditure for

equipme'nt would be required. In addition, the necessary development of an

entire radiation safety program, test.procedures and a calibration program

would be. a formidable.task. The cost and effort involved to develop the

above would not be justified for a short-term project.

If continued through the use of a contractor, the program will necessitate

no capital expenditures or staff increases for the NRC. Safety and cali-

bration programs have already developed and implemented. Basic test pro-

cedures have already been developed. Personnel and equipment are scheduled

on an "on-call" basis.

Thus an effective program can be implemented at minimum cost to the NRC and

with the flexibility required to fit the licensees' construction schedules.
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0 UNITED STATES TESTING COMPANY, INC.

PROFESSIONAL RECORD

SHERIDAN, CHARLES A.

Quality Assurance Engineer

ACADEMIC TRAINING:

Cornell University - Industrial Relations Arbitration

Rutgers University - Grievance Handling

Rockland Community College -. Management Skills, Super-
visory Skills in Modern Management Administration of
Human Resources.

ASME Courses in the requirements of Section III & XI

United States Testing Course - Non-Destructive Examination

EMPLOYMENT RECORD:

Dates Company

1972 - Present United States Testing Co., Inc. Qualit

Position

y Assurance

1969 - 1972.

1967 -1969

1964 - 1967

1955- 1964

Phelps Dodge Cable and Wire

Wilcox & Gibbs Company

Engineer

Quality Assurance
Superintendent

Supervisor of Field
Engineering

Technical Supervisor

Manufacturing Super-
visor

Wilcox

Wilcox

& Gibbs Company

&.Gibbs Company

PROFESSIONAL EXPERIENCE:

United States Testing Co., Inc.

Mr. Sheridan is directly responsible for the operation of United States
Testing projects. involving on-site testing. and surveillance during
construction, operations and plant outages. These projects include
Indian Point Nuclear Units 1, 2 and 3, Millstone Unit 1, Midland Units
1 and 2, Zimmer Nuclear Unit, and James A. Fitzpatrick Nuclear Unit.



UNITED STATES TESTING COMPANY, INC.

PROFESSIONAL EXPERIENCE:

United States Testing Co., Inc. (cont'd)

Duties also involve the project coordination of surveillance ac-
tivities for the Cofrentes Nuclear proj.ect and audit-management
of the Clinton Nuclear project.

Mr. Sheridan specializes in quality assurance system evaluation
and fabrication engineering. His responsibilities-include con-
tractor quality control and assurance surveillance, evaluation
of materials, welding and fabrication applications at vendor
facilities and Nuclear Plant Construction Sites.

Phelps Dodge Cable and Wire

Manufacture of high voltage power cable. Mr. Sheridan's duties
as Q. A. Superintendent included supervision and responsibility
for material inspection, final testing, customers representatives
and certified test reports.

Wilcox & Gibbs Company

Supervisor of field engineering, responsiblities included equip-
ment design development and field testing of new and improved
automatic machinery using mechanical hydraulic and electrical
systems, trouble shooting and evaluation of customers' complaints.

Supervised scheduling, production, quality control, cost control
of high value, close tolerance components. Responsible to Vice
President of Manufacturing.

Supervised 45 men in manufacturing, heat treating, welding, braz-
ing, hand finishing, tumbling, inspection, milling, turret lathe,
drilling, precision grinding, assembly, punchpress, painting, tool
making.

PROFESSIONAL AFFILIATION

Chamber of Commerce, Nyack, New York.

Industrial Management Club of Rockland County.
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United States Testing Company, Inc.

DOCUMENT OF QUALIFICATION

(ANSI N46 - .6)

This is-to certify that CHARLES A. SHERIDAN

has been and is qualified to perform inspection and testing. services in the following areas: Mechanical
Equipment and facility inspection including Nuclear Power Generation component
fabrication and facility construction. ASME Section II, III, V, VIII, IX, & XI.

His capability in these areas is Level III

Basis for Certification:

Formal Education Various programs at Cornell University, Rutgers University,
and Rockland Community College.

Related Training AWMF trlninn seminacs in the requirements nf Spctinn XT (T ST T

and Section III (Nuclear Components) United States Testing Course in Non-

*.Desttrta Pw:xaminai9inn. Training program in structual fabrication. welding.

ASME Code requirements, 1OCFR50 App. B, Coast Guard Standards, NASA

Specifications. ANSI N 45.2 requirements and NRC regulatory Guides.

Re@1at•ederience: 1972 - Present - United Statps TPsting Co- A(igned as
Project Coordinator to the Indian Point7Millstone,,Pilgrim,& Fitzpatrick

Nuclear Station projects. Responsible during modification, maintenance, and

refueling for the interface between the Utility QA/QC personnel and the United

States Testing personnel assigned to the site. Project coordinator onthe

Zimmer and Midland Nuclear Stations, responsible during construction for the

liaison between the utility, and the United. States Testing Co. Project

Coordinator of the Cofrentes Project. Responsibilities include coordination

of vendor surveillance assignments of all inspections, review of vendor

procedures, purchase orders and specifications and the preparation of

Inspection Point Programs. Responsible for quality assurance system evaluation

and fabrication engineering. Responsibilities include contractor quality control

and assurance surveillance, evaluation of materials, welding, and fabrication

applications at vendor facilities and Nuclear Power Plapt Construction Sites.
Date:. Revised 1/19/77 By: 2'4'f ,/ "L/

Page 1 of 2 Oe9gnat' Representative,

United Sttes: Testing Company, I nc-
Fnrrm USTF;- TCT -1-.4-
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United States Testing Company, Inc. r u,

DOCUMENT OF QUALIFICATION

(ANSi N45 - 2.6)

This is-to certify that CHARLES A. SHERIDAN

has been and is qualified to perform inspection and. testing services in the following areas:

q

His capability in these areas is Level

Basis for Certification:

III

Formal Education

Related Training

Related Experience (cont'd) Responsible for the development and implementation of

inspection programs. 1969 - 1972 Phelps Dodge Cable and Wire Company.

Quality Assurance Superintendent for manufacture of high voltage power

cable, including supervision'and responsibility for material inspection, final

testing, customers representatives-and certified test reports. 1955 - 1967 -

Wilcox & Gibbs Company. Supervisor of field engineering, production and

quality control, fabrication, heat treating, welding, etc.

Date:- Revised 1/19/77

Page 2 Of 2

Form USTF.- T>-1.4-

By:
Oiig~rt• Repr ntative:

United States Testing Company, Inc..



United States Testing Company, Inc.
NONDESTRUCTIVE EXAMINATION DIVISION

430 Little Clinton Street, Reading, Pa. 19601 (215) 376-7434

NDE PERSONNEL CERTIFICATION RECORD

LR AME Charles Sheridan ADDRESS Nyack, New York

IEDUCATION
SCHOOL LOCATION DATES CURRICULUM

Nyack High School Nyack, N. Y. 1939-1943 Academic

Rockland Comm.Coll Rockland County Management

Cornell & Rutgers Management

kr ECHNICAL TRAINING

a CONDUCTED BY LOCATION DATES METHODS

U.S. Testing Co. Reading, Pa. April 1973 NDE Methods

U.S. Testing Co. Hoboken, N.J. October 1975 Penetrant

[XPERIENCE
EMPLOYER ADDRESS DATES METHODS

U.S. Testing Co. Hoboken, N.J. 1972 to present

Phelps Dodge Corp. Yonkers, N.Y. 1969-1972

Willcox & Gibbs Nyack, N.Y. 1946-1969

LIXAMINATION RESULTS

METHOD RADIOGRAPHY ULTRASONIC LIQUID PENETRANT MAG. PARTICLE

GENERAL 93.3 x.3 = 27.9
SPECIFIC. 100 x.3 = 30.01

PRACTICAL 100 x.4 = 40.0

COMPOSITE 97.2

EYE EXAM. 6/18/75

APPROVED LEVEL IL.

DATE '_A0/20/7 5

EXAMINER III ___,__'____,__
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PROFESSIONAL RECORD

DREIBELBIS, JOSEPH W.

SNT-TC-IA, Level III, PT,RT,UT,MT

ACADEMIC TRAINING

Reading High School, - Reading, Pa. 1965

Penn State University - Wyomissing, Pa. 1966

TECHNICAL TRAINING

United States Testing Co., Inc.
Radiation Safety, 40 hours - 1966

Krautkramer, Stratford, Conn.
Ultrasonic inspection and measuring
- 40 hours - 1970

ASNT sponsored Ultrasonic course,
Level I - 40 hours - 1971

Empire Steel Co. -

Level II - MT,PT, in accordance with
OCP-106 - 1970

Berks Vocational Technical School
Blue print and reading - 27 hours - 1971

ASNT sponsored Radiography course,
Level II - 40 hours - 1973

United States Testing Co., Inc. :

Radiation Safety, 16 hours - 1975

Level II MT,PT in accordance with
UST-TC-lA, Rev. 3 - 1975



(UNITED STATES TESTING COMPANY, INC.

PROFESSIONAL EXPERIENCE

United States Testing Company, Inc.

July 1965 - April 1968

Operated as a qualified radigrapher using -Irl92, Co60,
portable X-ray units and 2.5 Mev Iinear accelerator.
The majority of activity associated with steel castings.
Radiography including casting layout and establishing
techniques.

Empire Steel Castings, Inc.

April 1968 - Sept. 1972

Operated as NDE Technician using radiography, magnetic
particle, ultrasonic and liquid penetrant examinations on
steel castings. Promoted January 1972 to NDE Supervisor.
Responsibilities included:

1) Final interpretation of all specification work in
RT,UT, MT and PT.

2) Adherence to applicable NDE codes and specifications.
3) Developed RT and UT techniques on castings.
4) Implemented UT testing procedures for flaw detection

and thickness measurement on steel'castings.
5) Initiated UT inspection and procedures in areas of

plant for final inspection to assure minimum wall
dimenstion and aid in design layout.

United States Testing Company, Inc.

Sept.. 1972 - Sept. 1974

Responsibilities during this period included:

1) Radiographic inspection of pipe welds and various
components at Eddystone and Martin's Creek Power
Generating Stations.

2) Casting layout, establishing techniques and
radiographic interpretation.

Sept. 1974 - March 1975

Responsibilities during this period included:

1) Functioned as Supervisor responsible for writing
procedures and establishing techniques on NDE
menthods used on inspection of fabricated welds
for Omega Tower Transmission Station.



UNITED STATES TESTING COMPANY, INC.

PROFESSIONAL EXPERIENCE (cont'd)

2) Developed various UT techniques on pipe welds,
plate, castings.

3) Various field assignments in RT,MT,UT and PT in
accordance with codes such as ASME, AWS, API,
MIL-STD 271, etc.

March 1975 - Oct. 1976

Responsibilities during this period included:

1) Nondestructive examination supervisor with total
responsibility for casting layout, establishing
techniques, interpretation of results, defect
mark-up and weld documentation for casting up-
grading department.

2) Functioned as Radiation Operations Supervisor
assisting in maintaining NRC rules and regulations
and isotope safety training programs.

Oct 1976 to Present

Responsibilities during this period include:

Qualified by written examination in accordance with
SNT-TC-lA to Level III certification and also designated
as Radiation Protection Officer.

1) Practical and classroom training of personnel for
qualification in RT,PT,MT and UT Level I, Level II
per SNT-TC-lA guidelines.

2) Write NDE procedures and develope technqiues.
3) Insure compliance to customer Quality Assurance

requirements including selection of test methods.
4) Insure NDE and casting upgrading is performed in

accordance with U. S. Testing Co., Inc. Quality
Assurance Manual.

5) Maintain equipment calibration.
6) Maintain all NRC rules and regulations.
7) Training of personnel in radiation safety per

Company Procedures.



United States Testing Company, Inc.

NONDESTRUCTIVE EXAMINATION DIVISION

430 Little Clinton Street, Reading, Pa. 19601 (215) 376-7434

NDE PERSONNEL CERTIFICATION RECORD

W -. Q)

kINAME Dre-

Cerl

IEDUCATION

ibelbis, Joseph W. ADDRESS Shillington, Pa.

tification Card #147

SCHOOL. LOCATION DATES CURRICULUM

Reading High School Reading, Pa. 1965

Penn State Univ. Reading, Pa. 1966 Electronics

TECHNICAL TRAINING

CONDUCTED BY LOCATION DATES METHODS

ASNT sponsored Reading, Pa. 40 hrs. 1973 Lv. II,Radiogra~p

ASNT sponsored Readinq, Pa. 30 hr. 1971 Lvi IUltrasonic-ý

Krautkramer Conn. 4O hr. 1970 Ultrasonics

U.S.Testing Co. Reading, Pa. 16 hr. 1975 Radiation Safetv

EXPERIENCE

EMPLOYER ADDRESS DATES METHODS

-U.S.Testing Co.,Inc. Reading, Pa. 9/72 to presen RT-MT-UT-PT

Empire Stl Casting Reading, Pa. 4/68 thru 9/72 RT-MT-UT-PT

U.S.Testing Co.,Inc Reading, Pa. 7/66 thru 4/68 Radiography

EXAMINATION RESULTS

METHOD RADIOGRAPHY ULTRASONIC LIQUID PENETRANT MAG. PARTICLE 1

GENERAL 84.5x.3=25.4 96 x.3=28.8 93 x.3= 27.9 94 x.3=28.'

SPECIFIC 100 x.3=30 100x.33=30 86.5x.3= 26 84 x.3=25.

PRACTICAL 100 x.4=40 100x.4=40 95 x.4= 38 98 x.4=39.2

COMPOSITE 95_._4% 98_._8% 91.9% 92.6%

EYE EXAM. 1-03-7a 1-03-7 0 1-03-79 1-03-79

APPROVED LEVEL, II III III II

DATE 10-26-76 - - 70;E23-76 i0-•0-76

EXAMINER III
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UNITED STATES TESTING COMPANY, INC.

PROFESSIONAL RECORD

SHAUB, PETER G.

Nondestructive Examination Technician

ACADEMIC TRAINING

Reading High School - Reading, Pa. 1971

Reading Area Community.College - Reading, Pa. 1973

Liberal Arts - Associate Degree (two-year course)

TECHNICAL TRAINING

Reading-Muhlenberg VO-TECH - Design & Draftin,

United States Testing Co., Inc.:

Radiation Safety, 16 hours - 1973

Radiography Level I, 30 hours - 1974.

with UST-TC-1A, Rev. 3.

Radiation Safety, 16 hours - 1975

Radiography Level II, 40 hours - 1975.

with UST-TC-1A, Rev. 3.

Magnetic Particle, Level II, 20 hours -

ance with UST-TC-1A, Rev. 3.

Liquid Penetrant, Level II, 12 hours -
ance with UST-TC-1A, Rev. 5.

g 1971

In accordance

In accordance

1975. In accord-

1977. In accord-

PROFESSIONAL EXPERIENCE

United States Testing Company, Inc.

July 1973 - December 1973

Operated a qualified radiographer using iridium 192, Co60, beryllium

window x-ray machine, 300 Kv x-ray machine and 2.5 mev. linear ac-

celerator. The majority of activity-was associated with casting

radiography.



I OUNITED STATES TESTING COMPANY, INC.

PROFESSIONAL EXPERIENCE (cont'd)

I
I
I
I

United States Testing Company, Inc.

December 1973 - August 1974

Functioned as a working supervisor responsible for maintaining a

quality control system of electronic components through the use

of radiography, an AQL of 0.3 was maintained during the duration

of the contract.

August 1974 - September 1975

Functioned as a crew leader on various field site jobs. Field ex-

perience includes Martin's Creek Generating Station, Eddy Stone

Generating Station, and nuclear components.

September 1975 - April 1976

Operated as a Level II site supervisor for pipe line assignment

located in Fishkill,. New York. Responsible for radiographic and

magnetic. particle examination.

April 1976 - June 1977

Operated as a Level II radiographer. Activity consisted of field

work and in-house casting radiography including layout and establish-

ing techniques; also performing vendor surveillance. Appointed to

the position of radiation operating supervisor in June 1976.

June 1977 - September 1977

Operated as Level Ii site supervisor assigned to Power Authority of

the State of New York and responsible for final acceptance of radio-

graph. Radiographic and magnetic particle examination performed on

newly constructed reboiler system and various in-service components.

September 1977 to Present

Operating as Level II in radiography, magnetic particle and liquid

penetrant examination on various assignments in accordance with ASME,

AWOS, API, and military codes.

Duties include:

1) Writing NDE procedures and developing techniques.

2) Assisting in maintaining equipment calibration and compliance

to customer quality assurance requirements.

3) Performing vendor surveillance for various customers which in-

cludes third party evaluation of radiograph.



United States Testing Company, Inc.
NONDESTRUCTIVE EXAMINATION DIVISION

430 Little Clinton Street, Reading, Pa. 19601 (215) 376-7434

NDE PERSONNEL CERTIFICATION RECORD

Shaub, Peter G. ADDRESS Readir

"' U4 "I":

ig, Pa.

LUCATION
SCHOOL LOCATION DATES CURRICULUM

I Reading High School Reading, PA 1971 College Prep.

Rdg Aroa Cnmm. Coi 1 Reaaing. Pa- 9/71 thru 6/73 Assoc. Degree

.. .. __Liberal Arts

I
TECHNICAL TRAINING

S CONDUCTED BY LOCATION DATES METHODS

U.S.Testing Co. Reading, Pa. October 1973 16 hrs. Radiatior
Safety

U.S.Testing Co. Reading, Pa. March 1974 RT-Level-I-30 hrý

U.S.Testing Co. Reading, Pa. April 1975 16 hrs. Radiatio

U.S.Testing Co. Reading, Pa. 20 hrs MT, 1975 Safety 1

XPERIENCE
EMPLOYER ADDRESS DATES METHODS

__U.S.Testin Co. Reading, PA 12_75 to present RT-IIMT-II1

U.S.Testing Co. Reading, PA 3/74-12/75 RT-I, MT-II

U.S.Testing Co. Reading, PA 7/73-3/74 Asst.Technician I

IEXAMINATION RESULTS

METHOD RADIOGRAPHY ULTRASONIC LIQUID PENETRANT MAG. PARTICLE

-GENERAL 91 x.,3=27.3 86.7x.3=26.0 184.X.3 =25.3

SPECIFIC 88 x.3=26.4 89.5x.3=26.9 95 x.3 =38.5

PRACTICAL 93 x.4=37.2 90.9x.4=38.0 90 x.4 =36.0

COMPOSITE 90.9% 90.9% 89.5%

EYE EXAM. 01-16-73 01-16-78 01=16-78

APPROVED LEVEL I TI II

DATE 12-8-75 2-2-78 5-02-75

EXAMINER III q2 5 _ __.... ..



UNITED STATES TESTING COMPANY, INC.

PROFESSIONAL RECORD

SIGGINS, AARON

Nondestructive Examination Technician
Level II, RT,UT,MT,PT

ACADEMIC TRAINING

Oley Valley High School - 1975

Kutztown State College, Kutztown,Pa. - 1976

TECHNICAL TRAINING

United States Testing Co., Inc.
Radiation Safety, 16 hours - 1976
Radiography Level I in accordance

with UST-TC-lA, Rev. 5 - 1976
Radiography Level II, in accordance

with UST-TC-lA, Rev. 5 - 1977
Liquid penetrant and magnetic

particle examination in
accordance with UST-TC-lA,
Rev. 5 - 1977

Ultra-onic examination in accordance
with UST-TC-1A, .Rev. 5 - 1977

PROFESSIONAL EXPERIENCE

United States Testina Co., Inc.

September 1976 - Present

Functioned as a qualified technician in radio-
graphy, ultrasonics, magnetic particle and
liquid penetrant examination. Thoroughly
familiar with operation and establishing tech-
niques using radioactive isotopes, low energy
xray machines and 2.5 Mev linear accelerator.



UNITED STATES TESTING COMPANY, INC.

PROFESSIONAL EXPERIENCE

United States Testing Co., Inc.

September 1976 - Present

Functioned in the capacity of Lead Technician
on various field assignments using RT,MT,PT and
UT examination methods.

Operated as a Level II Ultrasonic Technician
under contract with Kaiser Engineering at Perry
Nuclear Power Plant. Testing performed on im-
bedded plate located in reactor housing wall in
accordance with ASME Sect. III.

In addition conducted classroom instruction on
ultrasonics to on-site personnel from Kaiser,
Gilbert's, CEI and Newport News.

Conducted classroom practical demonstration on
RT,UT,MT and PT for DCAS Representatives taking
NDE training course.
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United States Testing Company, Inc

NONDESTRUCTIVE EXAMINATION DIVISION

430 Little Clinton Street, Reading, Pa. 19601 (215) 376-7434

NDE PERSONNEL CERTIFICATION RECORD

gins ADDRESS Fleetwood, Pa.LAME Aaron Sig

IEDUCATION
SCHOOL LOCATION DATES CURRICULUM

Oley Valley High Oley, Pa. 1975 Academic

Kutztown St. Coll, Kutztown, Pa. 1976 1 yr (math)

I. TECHNICAL TRAINING

-•, CONDUCTED BY LOCATION DATES METHODS

U.S.Testing Co.,In . Reading, Pa. Sept. 1976 Radiation SafetJ

16 hours

U.S.Testing Co.,Inc. Reading, Pa. Sept. 1976

Feb. 1977 UT,MT,PT,RT

EXPERIENCE

I EMPLOYER- ADDRESS DATES METHODS

[_1S _TL-tin Co.. Tn Reading, Pa. 9/76 to present Level II I
UT,MT,PT,RT

EXAMINATION RESULTS

METHOD RADIOGRAPHY ULTRASONIC LIQUID PENETRANT MAG. PARTICLE

GENERAL 90x.3= 27.0 85x.3= 25.5 100x.3= 30.0 78.4x.3=23.5"

SPECIFIC 88x.3= 26.4 100x.3=30.0 100x.3= 30.0 92.3x.3=27.6

PRACTICAL 90x.4= 36.0 95x.4 =38.0 99x.4= 39.6 95 x.4=38.0

COMPOSITE 89.4% 93.5% 99.6% 89.1%

EYEEXAM. 01/16/78 01/16/78 01/16/78 01/16/78

APPROVED LEVEL 2W II II I

DATE 6-18-77 q 1i-19-77. 87../] ' 8-19-77

EXAMINER III



UNITED STATES TESTING COMPANY, IN C.

Appendix B

RADIOGRAPHIC PROCEDURE AND ATTACHMENTS
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U.S. TESTING CO.

READING, PA. 19606

Procedure for Radiographic Examination

PROCEDURE NO. REVISION Page

UST- RT -2 1 of 17

PREPAIRED BY

Trndap ! REVIEWED BY

_: , - , '-'- L.•,-

APPROVED BY EFFECTIVE DA-

3 3-2-777



U. S. TESTING CO. PROCEDURE NO.

Procedure for Radiographic
Examination UST-RT-2

RECORD OF REVISIONS
REV. PREPARED BY APPROVED BY

&
EFFECTIVE DATE

DESCRIPTION OF REVISION

J.Dreibelbis

J.Dreibelbis

J.Dreibelbis

L. E. Moll

L. E. Moll

L. E. Moll

7.2 Update to latest
addenda

10.1 Revise fig. 1,2,3

12.5.1 Update to latest
addenda



UNITED STATES TESTING COMPANY, INC. UST-RT-2

1.0 Scone

1.1 This procedure will be used when radiographic examination
is to be performed in accordance with ASME Code, Section
V, article 2.

2.0 Safety Requirements

2.1 Each person operating radiographic equipment shall comply
with the Company procedures and applicable safety codes
to insure adequate protection from radiation hazard.

3.0 Personnel Qualification

3.1 Radiographic personnel shall be qualified and certified
in accordance with the latest revision of UST-TC-lA,
"Personnel Qualification Procedures for Certification.
in Nondestructive Testing Methods".

3.2 UST-TC-lA is in complience with the guidelines provided
in following documents. American Society for Nonde-
structive Testing Recommended Practice No. SNT-TC-lA
(1975 addition). MIL-STD 271E (ships) "Nondestructive
Testing Requirements for Metals".

4.0 Surface Preparations

4.1 Materials - Surfaces shall satisfy the requirements
-of the applicable materials specifications, with
additional conditioning,. if necessary, by any suitable
process to a degree that surface irregularities cannot
mask. or be confused with discontinuities.

4.2 Welds - The weld ripples or weld surface irregularities
on both the inside (where accessible) and outside,
shall be removed by any suitable process to such a
degree that the resulting radiographic image due to'any
irregularities cannot mask or be confused with the
image of any discontinuity.

4.3 Surface Finish - The finished surface of all butt-welded
joints may be flush with the base material or may have
reasonably uniform crowns, with reinforcement not to
exceed that specified in the referencing Code Section.

5.0 Type of Films

5.1 Radiographs shall be made using industrial radiography
film type 1 or 2. A particular choice of film (from
type 1 or 2) will depend upon radiographic quality
level and maximum economically permissable exposure time.
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OD UNITED STATES TESTING COMPANY, INC.

6.0 Processing of Films

6.1 Films will be processed either by manual processing

or automatic processor. All radiographs shall be
free from mechanical, chemical or other blemishes

to the extent that they cannot mask or be confused

with the image of any discontinuity in the object

being radiographed.

7.0 Density Limitations of Radiographs

7.1 The transmitted film density through the radiographic

image of the body of the appropriate penetrameter and

the area of interest shall be 1.8 minimum for single
film viewing for radiographs made with an X-ray.

source and 2.0 minimum for radiographs made with a
gamma-ray source. For composite viewing of double

film exposures, the minimum density shall be 2.6.

Each radiograph of a composite set shall have a
minimum density of 1.3. The maximum density shall
be 4.0 for either single or composite viewing.

7.2 Densitometers shall be used for assuring complience

with film density requirements and step wedge

calibration films traceable to a national standard
shall be used for checking densitometer calibration.
A tolerance of .05 in density is allowed for variations
between different density readings.

8.0 Intensifying Screens

8.1 Lead foil screens should be used for energies exceed-
ing 125 KV. The screens should have a minimum of

0.005 inch thickness and a maximum of 0.020 inch

thickness. Lead screens should be free of scratches,
wrinkles, pits and oxide coating which may interfere
with good radiographic resolution.

8.2 Fluorescent screens shall not be used.

9.0 Back Scattered Radiation

9.1 Effects of back-scattered radiation can be reduced

by confining the radiation beam to the smallest

practical cross section and by using lead screens.

9.2 As a check on back-scattered radiation, a lead

symbol "B", preferably with minimum dimensions of

1/2 inch in height and 1/16 inch in thickness, shall

be attached to the back of each film holder. If the

image of the "B". appears on the radiograph, protection

from back-scatter is insufficient and the radiograph

should be considered unacceptable. Additional pre-

caustions should be taken to eliminate the problem.
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UNITED STATES TESTING COMPANY, INC.

10.0 Selection of Energy of Radiation

10.1 Fig. 1, 2 & 3 provide guidelines on maximum voltage
which should be used in the radiography steel,
copper and aluminum.

10.2 Minimum thickness for which radioactive isotopes
may be used are given in Table 1.

10.3 When it not practical to perform radiography
within voltage ranges specified in 10.1 or when a
radioactive isotope source is to be used to radio-
graph thicknesses less than minimum indicated in
10.2 or when isotopes other than Iridium or Cobalt
are to be used, a special technique shall be pre-
pared and proved satisfactory by actual demonstration
of penetrameter resolution on minimum thickness of
the material to be radiographed.

10.4 The maximum thickness for use of radioactive isotopes
is primarily dictated by exposure time, and upper
limits are consequently not specified.

11.0. Geometrical Unsharpness Limitations

1.1 Geometric unsharpness of the radiograph shall not
exceed the following:

Material thickness, in. Geometrical unsharpness, in.
Under 2 0.020
2 through 3 0.030
Over 3 through 4 0.040
Greater than 4 0.070

12.0 Selection and Use of Penetrameters

12.1. Penetrameters described in Fig. 4 shall be used'.
They shall be manufactured in accordance with the
requirements of SE-142 (ASME Code Section V).

12.2 Thickness of penetrameters - Penetrameters as
designated in Table 2 or 3 as applicalbe shall be
used for indicated thickness range. For any
material, thickness range, a thinner penetrameter
than listed for that range may be used, provided
all other'requirements for radiography are met.
For welds, the thickness on which the penetrameter
is based is the single-wall thickness plus any
reinforcement. Backing rings or strips are not to
be considered as part of the weld or reinforcement
thickness in penetrameter selection.
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12.3 Penetrameter sensitivity - Radiography shall be
performed within a technique of sufficient
sensitivity to display the penetrameter image and
the specified hole, which are essential indications
of the image quality of the radiographs.

12.4 Placement of penetrameters - The penetrameter shall
be placed adjacent to the weld seam except in
instances where the weld metal is not radiographic-
ally similar to the base material or the geometric
configuration makes it impractical in which case,
the penetrameter may be placed over the weld metal.
Where inaccessibility prevents hand placing the
penetrameter on the source side, a film side pene-
trameter shall be placed on the film side of the
joint, and a letter "F" at least as high as the
identification number shall be placed adjacent to
the penetrameter. When configuration or size pre-
vents placing the penetrameter on the object being
radiographed, it may be placed on a separate block,
provided the block is of radiographically similar
material, the same thickness as the object and is
placed as close as possible to the object being
radiographed.

12.5 Number of Penetrameters

12.5.1 Except as provided in 12,5.2 and 12.5.3
one penetrameter shall be used for each
radiograph. Each penetrameter shall re-
present an area of essentially uniform
radiographic density as judged by a dens-
itometer. If the density of the radiograph
anywhere through the area of interest varies
by more than minus 15% or plus 30%, from the
density through to the penetrameter, then an
additional penetrameter shall be used for
each exceptional area or areas and the radio-
graph re-taken. The required densities are
stated in 7.1. Calculations may be rounded
off to the nearest o.l of the requirements of
7.0.

12.5.2 If more than one. penetrameter is used, one
shall be in the lightest area of the radio-
graph and the other in the darkest. The
density in the areas of interest controlled
by each penetrameter shall meet the require-
ments of 12.5.1. The intervening densities
on the radiograph are acceptable. The
additional penetrameter need not be normal
to the radiation source.
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UNITED STATES TESTING COMPANY, INC.

12.5.3 Where more than one film is used for an
exposure, a penetrameter image shall appear
on each radiograph except where the source
is placed on the axis of the object and a
complete circumference radiographed with a
single expsoure (panoramic exposure) in
which case at least three equally spaced
penetrameters shall be used. Where portions
of longitudinal welds adjoining the circumfer-
ential weld are being examined simultaneously
with the circumferential weld, additional
penetrameters shall be placed on the long-
itudinal welds at the ends of thesections
of those welds being radiographed. When an
array of objects in a circle is radiographed,
at least one penetrameter shall show on each
object image.

12.5.4 If the penetrameter image does not show on one
radiograph in double-film technique but does
show in composite viewing, interpretation shall
be done by double-film viewing.

12.6 Shims Under Penetrameters- If the weld reinforcement
and/or backing strip are not removed, a shim of material
radiographically similar to the weld metal shall be.
placed under the penetrameter. The shim thickness shall
be selected so the total thickness being radiographed
under the penetrameter is essentially the same as the
total weld thickness plus backing strip, if used and
not removed, and other thickness variations such as in
nozzle geometrics.

13.0 Techniques for radiography of parts, components and butt

welds in tubular products, nozzles, valves, flanges and
similarly shaped cylindrical objects.

13.1 Single Wall Viewing - Radiographic examination of circum-

ferencial butt welds shall be done with single-wall
viewing only except as permitted in 13.2. The radiation
may pass through. one or both walls. Where the source is
located outside the cylinder, a minimum of four exposures
separated by 900 shall be required for single-wall viewing.
When the radiation must pass through two walls of a
cylinder, the penetrameter given in Table 3 may be used.

13.2 Double-Wall Viewing - Welds joining items with an outside
diameter of 3½ in. or less may be radiographed using a
technique in which radiation passes through two walls,

and the weld in both walls is viewed for acceptance on

the same film. The penetrameter shall be placed on the

source side. The radiation beam may. be offset from the

7
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13.2 plane of the welds centerline at an angle sufficient to
separate the images of the source-side and film-side
portions of the weld so there is no overlap of the areas
to be interpreted, in which case a minimum of two
exposures taken at 900 to each other shall be made for
each weld joint. As an alternate, the weld maybe radio-
graphed with the radiation beam positioned so the images
of both walls are superimposed, in which case at least
three exposures shall be made at 60° to each other.
Penetrameters may be selected from Table 3.

13.3 Film Side Penetrameter - If the radiation passes
through one wall and inaccessibility prevents source-
side placement of the penetrameter, a film-side pene-
trameter may be used from Table 2. When the radiation
must pass through two walls of a cylinder, the pene-
trameter given in Table 3 may be used.

14.0 Identification of Radiographs

14.1 System of identification. A system of radiograph
identification shall be used to produce permanent
identification on the radiograph. Identification shall
include Company name, Company work 6rder (which is
traceable to customer's purchase order), component heat
number and/or serial number, weld or weld seam or part
number, date of radiograph. This, identification.will
be included on the radiograph using imprint card flasher
unit and/or white ink or lead numbers. In any case,
this information shall not obscure the area of interest.

15.0 Location Markers

15.1 Lead location markers which are to appear as radio-
graphic images on the film, shall be placed on the
part -not on the film holder/cassette and their
locations shall be marked on the surface of the part
being radiographed or on a map in a manner permitting
the area of interest on a radiograph to be accurately
located on the part, and providing evidence on the
radiograph. that the required coverage on the region
being examined has been obtained. The location
markers-shall be placed on the source-side of the
section being radiographed. They may be placed on the
film-side of the section. if inaccessibility precludes
placement on the source-side by hand.

16.0 Records and Documentation

16.1 Radiographer shall. complete job radiation report form
(Fig. 5) and radiographic technique form (Fig. 6).
These forms will provide such information as radio-
graphic specification, source type, source strength
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16.1 or voltage, source size, material type and thickness,
lead screen thickness, film size, film type, source
to film distance, exposure time, description of
set-up and shooting sketch if necessary. Radio-
grapher interpretating radiograph shall fill out
interpretation form (Fig. 17). Interpretation will
be performed using acceptance criteria given in
customer's specifications or the applicable attach-
ment prepared by U. S. Testing Co. for that spec-
ification.

16.2 Customer will be given a complete set of radiographs,
copy of completed radiographic technique form and
interpretation report form and shooting sketch if
necessary.

9
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Table 1

Minimum Thickness for Radioactive Isotopes

Minimum Thickness

Material Iridium 192 Cobalt 60

Steel 0.75 in. 1.50 in.-

Copper or High Nickel 0.65 in. 1.30 in.

Aluminum 2.50 in. -
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Place Identification 7 d dio
Numbers Here s iam

2T diom

Minimum Penetrmeter Thickness.....0.005' I
Minimum Diameter for IT Hole-O0.0 10" IX
Minimum Diameter for 2T Hole -0.020"
Minimum Diameter for 4T Hole .-. 0"L

Holes shall be True and Normal T

to the Surfaoc of the Penetrorneter See Note for
Do Not Chomfer . Tolerance

Design fort Petramemr Thickes from 0.005 in. and incduding 0.050 in.
From 0.005 in. throu•h 0.012. in. see Table I
From 0.012 in. through 0.020 in. Made in 0.0025 in. Increments

From 0.020 in. through 0.050 in. Made in 0.005 in. increments
snetrumeter thickness" betwee the increments indicated Are permitted. provided they do not xced the maximum

thicknzss required.
4 T diam

T diam

I 1 2 T diamn

Place Idenlificalion I Y
Number s Here'X

L.-• -'... See Note for

4 Tolerance

Design for Penetrrnmetr Thiclknes from 0.060 in. to and Including 0.160 in.
Made in 0.010 in. Increments.

1.33T

.83T

See Note for
Tolerance

Design for PenetrameterThicknrss of0.180 in. and Over-
Made in 0.020 in. Increments

Nonr I-Tolcrances on pentran-,ter thickness and hole diameter shall be i10 per•e•t or one hail of the thkkness ji.
aement between penctrameter szes. whicbhwr is smaller.

NOTE 2-1 in. - 25.4 mm.

Fig 4 Penetrameter Design

13



Table 2

Material Thickness, penetrameter designations, and

essential holes for single-wall radiographic technique

Penetrameter

Nominal
Single-Wall

Material-Thickness
. Range, in.

Source side

Designation

Film Side

Essential
Hole

Essential
HoleDesignation

Up to .25 incl.
* Over .25 thru .375

Over .375 thru .50
Over .50 thru .625
Over .625 thru .75
Over .75 thru. .875
Over .875 thru 1.00
Over 1.00 thru 1.25
Over 1.25 thru 1.50

I Over 1.50 thru 2.00
Over 2.00 thru 2.50

I Over 2.50 thru 3.00
Over 3.00 thru 4.00
Over 4.00 thru 6.00
Over 6.00 thru 8.00
over 8.00 thru 10.00
Over 10.00 thru 12.00
Over 12.00 thru 16.00

. Over 16.00 thru 20.00,

10
12
15
15
17
20
20
25
30
35
40
45
50
60
80

100
120
160
200

4T
4T
4T
4T
4T
4T
4T
4T
2T
2T
2T
2T
2T
2T
2T
2T
2T
2T
2T

7
10
12
12
15
17
17
20
25
30
35
40
45
50
69
80

100
120
160

4T
4T
4T
4T
4T
4T
4T
4T
2T
2T
2T
2T
2T
2T
2T
2T
2T
2T
2T

Table 3

Material thickness, penetrameter designations, and

essential holes for double-wall radiographic technique

Film or Source
Penetrameter

Nominal Single-Wall
Material Thickness Essential

Range in. Designation Hole

0 thru 0.375 10 4T

Over 0.375 thru 0.625 12 4T

Over 0.625 thru. 0.875 15 4T

Over 0.875 thru 1.00 17 4T

Over 1.00 thru 1.50 25 2T

Over 1.50 thru 2.50 30 2T

Over 2.50 thru 3.00 35 2T

Over 3.00 thru 4.00 40 2T

Over 4.00 thru 6.00 50 2T

I A



3 jNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 UTTLE CUNTON STREET

READING, PENNA. 19601 (215) 373-4844

WORK ORDER
NUMBER

DATE

- Y

CUSTOMER<.:: ~27- ,,SOURCE TYPEý`

PURCHASE'ORDER NO 1 28: SOURCE-SIZE.,

* I S PTIONOF SPECIMEN 29:1 QUAL[TY LEVEL.:

DRAWING AND/OR .PATTERNýNO. " 30 LEAD SCREENTHtCKNESS---

SERALNO. 31. RADIOGRAPH1IC SPEC.

:HEATNO. 32.. - INTE.RPRETATION' SPEC• .":...

T-PE:OF MATERIAL 33 OF FILM'S--

FABRICATIC1:4PROCESS "- - .-. 34 NUMBER OF EXPOSURE.. ORIGINAL REX

________________________________________35 TYPE OF FILM USED

9i TIME FINISHED JOB8: 36 SOURCE MODEL NO./SERIAL NO.

3 0 TIME STARTED ON JO&- - 37 SURVEY METER MODEL/SERIAL NO.

1 TIME SPENT ON JOB: 38 RADIATION LEVEbSOURCE BEFORE UNLOCKING MRhR
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US T -RT-2

9 UNITED STATES TESTING COMPANY, INC.

Attachment NRC-I

1.0 SCOPE

1.1 This attachment will be used in conjunction
with the radiographic procedure UST-RT-2.

1.2 This attachment shall comply with the
requirements of ASME Section III, 1971
edition, Summer 1973 addenda, sub-sections
NB and NC requirements for Class 1 and Class
2 components and be in accordance with the
requirements of IX-3300 Section III Appendix
IX.

2.0 SELECTION OF PENETRAMETERS

2.1 Penetrameters shall be in accordance with
ASTM E-'42-64i.

2.2 Except as permitted by UST-RT-2 Table 2 and
Table 3, the images of the identifying
numbers, the pentrameter outline and of the
2t hole are all essential indexes of image
quality on the radiograph.

2.2.1 Penetrameters 5, 7, and 10 shall
have a .010" X .25" slit which shall
appear on the radiograph as the
essential index of image quality.

3.0 RADIOGRAPHIC ACCEPTANCE STANDARDS

3.1 Evaluation of Indications

3.1.1 Welds that are shown by radiography
to be any of the following types of
discontinuities are unacceptable:

3.1.1.1 Any type of crack or zone of
incomplete fusion or pene-
tration.

3.1.1.2 Any other elongated indication
which has a length greater..than:



UST-RT-2

UNITED STATES TESTING COMPANY, INC.

Attachment NRC-I

3.0 Radiographic acceptance standards (continued)

1/4 inch for t up to 3/4 inch,
inclusive.
1/3t for t from 3/4 inch to
2-1/4 inch inclusive.
3/4 inch for t over 2-1/4 inch.

where t is the thickness of the thinner
portion of the weld.

3.1.1.3 Any group of indications in line that
have aggregate length greater than t
in a length of 12t except where the
distance between the successive
indication exceeds 6L where L is the
longest indication in the group.

3.1.1.4 Porosity in excess of that shown as
acceptable in ASME Section 3 Appendix
VI.
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Attachment NRC-2

1.0 SCOPE

1.1 This attachment will be used in conjunction
with the radiographic procedure UST-RT-2.

1.2 This attachment shall comply with the require-
ments of ASME Section III, Sub-section NE,
1971 edition, Winter 1971 addenda and be in
accordance with the requirements of Section
VIII, Division 1, 1971 edition, Winter 1971
addends, paragraph UW-51.

2.0 SELECTION OF PENETRAMETERS

2.1 Penetrameters shall be as shown in figure 1.

2.2. The 5, 7 and 10 penetrameters shall have a
slit with dimensions .010" X .25".

2.3 The 2t hole or the slit are essential indexes
of image quality.

3.0 DENSITY REQUIREMENTS

3.1 Minimum film density shall be 1.3 single
film and 2.0 composite viewing.

4.0 ACCEPTANCE STANDARDS

4.1 The following types of discontinuities are
unaccpetable.

4.1.1 Any type of crack, or zone of incomplete
fusion or penetration.

4.1.2. Any elongated slag inclusion which has
length greater than

1/4.in. for t up to 3/4 in.
1/3t for t from 3/4 in. to 2-1/4 in.
3/4 in. for t over 2-1/4 in.
where t is the thickness of the weld.

4.1.3 Any group of slag inclusions in line
that have an aggregate length greater
than t in a length of 12t, except when
the distance between the successive
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Attachment NRC-2

1 4.0 Acceptance standards (continued)

3 imperfections exceeds 6L where L is
the length of the longest imperfection
in the group.

4.1.4 Porosity in excess of that specified
by the acceptance standards given in

-Appendix IV.

I _ -- T T THICKNESS OF THE PfNETRA#AET.R

DIAMETER, ZT BUT NEED NOT BE LESS THAN

1/16*FOR X-RAY NOR 3/32 FOR WG RAY
RADOGRAPH S.

DIAMETER - 3T

DIAMETER - 4T

f IDEENTIFICATION NUt1.ER SHOWING MINIMUM

THICKNESS OF STEEL ON WHICH THE7_7PENETRALtETER WAY BE U51EO. Num, sER

---- I'•MUST SHOW IN RADIOGRAMH

PENETRAMETER

FDA THICKNESSES

EXCEEDING 2 1/z IN.

IPIETRAMETERS SHALL. BCMACE Of

CARBON STEEL.

I Is- U P,
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Attachment NRC-3

1.0 SCOPE

1.1 This attachment will be used in conjunction
with the radiographic procedure UST-RT-2.

1.2 This attachment shall comply with the require-
ments of ASME Section III, Sub-section ND,
1974 edition, Appendix X and paragraphs ND
5321, ND 5322.

2.0 SELECTION OF PENETRAMETERS

2.1 Penetrameters shall be as shown in figure 1.

2.2 The 5, 7 and 10 penetrameters shall have a
slit with dimensions .0.10." X .250".

2.3 The 2t hole or the slit are essential indexes

of image quality.

3.0 ACCEPTANCE STANDARDS

3.1 100% radiographic requirement.

3.1.1 Welds that are shown by radiography to
have any of the following types of dis-
continuities are unacceptable:

3.1.1.1 Any type of crack or zone of
incomplete fusion or penetration.

3.1.1.2 Any other elongated indication
which has a length greater than:

1/4 in. for t up to 3/4 in.,
inclusive.
1/3t for t from 3/4 in. to
2-1/4 in., inclusive.
3/4 in. for t over 2-1/4 in.
where t is the thickness of
the thinner portion of the weld.

3.1.1.3 Any group of indications in line
that have an aggregate length
greater than t in a length of 12t
except where the distance between
the successive., indication exceeds
6L where L is the lonaest indication
in the group.

3.1.1.4 Porosity in excess of that shown as
acceptable in Appendix VI.
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Attachment NRC-3

3.0 Acceptance standards Ccontinued)

3.2 Spot radiographic requirement

The acceptability of welds examined by spot

radiography shall be determined by (a), (b)

and (c) below.

(a) Welds in which the radiograph shows any

type of crack or zone of incomplete fusion
or penetration shall be unacceptable.

(b) Welds in which the radiographs show slag

inclusions or cavities shall be unaccept-

able if the length of any such imperfection
is greater than 2/3T where T is the thick-

ness of the thinner plate welded. If

several imperfections within the above

limitations exist in line, the welds shall

be judged acceptable if the sum of the
longest dimensions of all such imperfect-
tions is not more than T in a length of

6T or proportionately for radiographs
shorter than 6T and if the longest im-
perfections considered are separated by

at least 3L of acceptable weld metal, where

L is the length of the longest imperfection.
The maximum length of acceptable imperfect-
ions shorter than 1/4 in. shall be accept-
able for any plate thickness.

(c) Porosity is not a factor in the acceptability

of welds not required to be fully radiographed.
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Attachment NRC-4

1.0 SCOPE

1.1 This attachment will be used in conjunction
with the radiographic procedure UST-RT-2.

1.2 This attachment shall comply with the re-
quirements of ASME Section III, Sub-section
NC, 1974 Edition, ASME Section V and para-
graph NC 5300.

2.0 SELECTION OF PENETRAMETERS

2.1 Penetrameters shall be in accordance with
ASTM E-142-64.

2.2 Except as permitted by UST-RT-2 Table 2 and
Table 3, the images of the identifying numbers,
the penetrameter outline and of the 2t hole are
all essential indexes of image quality on the
radiograph.

2.2.1 Penetrameter 5, 7 and 10 shall have a
slit with dimensions .010" X ..250"
which shall appear on the radiograph as
essential index of image quality.

3.0 ACCEPTANCE STANDARDS

3.1 Evaluation of Indications (100% Radiography)

Welds that are shown by radiography to have
any of the following types of discontinuities are
unacceptable:

3.1.1 Any type of crack or zone of incomplete
fusion or penetration.

3.1.2 Any other elongated indication which has
a length greater than:

1/4 in. for t up to 3/4 in., inclusive.
1/3t for t. from 3/4 in., to 2-1/4 in.,
inclusive.
3/4- in. for t over 2-1/4 in. where t is
the thickness of the thinner portion of
of the weld.

3.1.3 Any group of indications in line that have
an aggregate length greater than t in a
length of 12t except where the distance
between the successive indication exceeds
6L where L is the longest indication in
the group.
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Attachment NRC-4

3.0 Acceptance standards (continued)

3.1.4 Porosity in excess of that shown
as acceptable in Appendix VI.
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1.0 SCOPE

1.1 This procedure describes methods and techniques to
be used to perform liquid penetrant examination on
nonporous metallic materials (ferrous and nonferrous),
nonmetallic materials (ceramics, plastics and glass).

1.2 The procedure covers color contrast (visible dye) and
fluorescent penetrant methods of following types:

a) Water washable
b) Post-emulsifying
c) Solvent removable

1.3 The procedure permits to use any one of the methods
from 1.2 to perform penetrant examination. The use
of a particular method will be at the discretion of
U. S. Testing, unless a specific method is defined
on the applicable drawing or purchase order, or
governing specification.

1.4 Following standards and documents form a part of this
procedure:

a) ASME Boiler & Pressure Vessel Code Section I,
III, V and VIII.

b) ASTM Standard E-165-65 Methods for Liquid
Peietrant Inspection.

c) AWS D1.1
d) ANSI B31.1 & B31.3

2.0 PERSONNEL QUALIFICATIONS

2.1 Personnel performing penetrant examination shall be
qualified and certified in accordance with the latest
revision of UST-TC-lA, "Personnel Qualification Pro-
cedures for Certification in Nondestructive Testing
Methods"

2.2 UST-TC-lA is in complience with the guidelines provided
in the document SNT-TC-lA, published by American
Society for Nondestructive Testing.

3.0 SURFACE PREPARATIONS

3.1 Customer shall be responsible for surface preparations
other than basic cleaning.
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3.0 Surface Preparations (continued)

3.2 In general, satisfactory results may be obtained
when the surface is in the as-welded, as-rolled,
as-cast, or as-forged condition but surface pre-
paration by grinding or machining or other methods
may be necessary in some instances where irregularities
could otherwise mask indications of unacceptable
discontinuities. Blasting with shot or dull sand may
peen discontinuities at the surface and should not be
used.

3.3 Prior to liquid penetrant examination, the surface to
be examined and all adjacent areas within at least 1
inch shall be dry and free of any dirt, grease, lint,
scale, welding flux, weld spatter, oil or other
extraneous matter that could obscure surface openings
or otherwise interefere with the examination..

3.4 After mechanical preparation is complete, each surface
to be examined shall be dipped, sprayed, wiped or
brushed with trichloro ethylene or unused or redistilled
acetone.

3.5 All surfaces to be examined shall be dried using a clean,
dry cloth or paper towel and the remaining solvent
allowed to evaporate for a minimum period of five minutes
before applying penetrant.

4.0 PENETRANT MATERIALS

4.1 The penetrant examination materials shall be certified
in accordance with the requirements of ASTM D129-64 and
ASTM D808-63. The residual amount of total sulfur or
halogens shall not exceed one percent by weight.

4.2 Certifications shall make reference to the material
identifications and batch number.

4.3 The components of a penetrant family shall not be inter-
mixed with those of another manufacturer.

5.0 APPLICATION OF PENETRANT

5.1 Surface to be examined shall be completely coated with
penetrant by spraying, brushing or immersion and kept
wetted for the required penetration (dwell) time.

5.2 Penetration time will generally be as recommended in
ASTM E-165 standard unless otherwise specified by
drawing or purchase order. Suggested penetration time
given in ASTM E-165 are reproduced in Table 1 & 2.
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U 5.0 Application of Penetrant (continued)

5.3 The use of a fluorescent penetrant material following
a visible dye (color contrast) penetrant examination
is forbidden. This situation may arise when a retest
is required due to repair or rework.

1 5.4 The ambient temperature will determine the temperature
of penetrant materials and the test part which should
not be less than 600 F nor exceed 1250 F.

1 5.5 Localized heating or cooling of the specimen shall be
permitted provided the temperature range noted above
is maintained. Any commercial temperature indicator
that will provide a control will be used.

5.6 When it is not practical to make liquid penetrant
examination within the temperature range 600 F to 1250 F,
the examination procedure at the proposed temperature

requires further qualification. This qualification shall
be performed in accordance with the paragraph T-660,
Article 6 of ASME Code, Section V.

I 6.0 REMOVAL OF PENETRANT

6.1 Water Washable Type - After adequate penetration time,
remove the surface film of penetrant on the part by a
water rinse. This rinsing must be complete and thorough
so that tre only penetrant remaining will be within

discontinuities of the part. Water temperature should
not exceed 1100 F. For fluorescent penetrant, the
rinsing should be done under black light to make it
easier to see when all surface penetrant has been removed.

1 6.2 Post-Emulsifying Type - In the post-emulsifying type
penetrant, there is an added step required before rinsing.
Since the penetrant is not water washable as applied on
the part, an emulsifier which combines with the surface
penetrant and makes mixture water washable is applied.

6.2.1 Apply the emulsifier either by dipping the part
into it or by flowing or spraying it on the part.

6.2.2 The length of time that the emulsifier is allowed
to remain on the part is critical, particularly
for detecting shallow scratch-like discontinuities.
Emulsification period may vary from 10 seconds to
5 minutes depending upon the surface of the part
and the type of discontinuities sought. The
average time should be about 2 to 3 minutes.
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6.0 Removal of Penetrant (continued)

6.2.3 Final rinsing should be done as described in
Para. 6.1. If the part cannot be completely
washed because of insufficient emulsification
of the penetrant, it should be completely re-
processed, with longer emulsification period.

6.3 Solvent Removable Type - After adequate penetration
time, remove excess penetrant by wiping with a clean,
dry cloth or absorbent paper. The remaining penetrant
shall be removed using cloth or paper moistened with
solvent. Care shall be taken not to use an excess of
solvent. Flushing of the test surface with any sub-
stance is prohibited.

7.0 DRYING

7.1 Water Washable and Post-Emulsifying'Fluorescent Type
Penetrant System - During the preparation of parts
for inspection, drying is necessary either following
the application of wet developer or to dry the rinse
water preceding the use of dry developers. Hot air
used for drying should not exceed 2000 F.

7.2 Water Washable and Post-Emulsifying Visible Dye
Penetrant System - Parts are usually dried before
applicatibn of the developer. Hot air used for drying
should not exceed 2000 F.

7.3 Solvent Removable Penetrant System - A period of five
minutes shall be allowed for evaporation of solvents
prior to development. Since the solvent evaporates
rapidly, leaving a uniform film of developer on the
surface, no additional drying step is necessary. However,
a period of five minutes shall be allowed for evaporation
of solvents prior to development.

8.0 DEVELOPING - After washing off the surface penetrant in the
rinse operation, developer is applied to the part to blot
back to the surface any penetrant that may have found dis-
continuities. This is a blotting action, and either a wet
developer or a dry developer can be used. Use of a developer
is not generally practiced when preparing ceramic parts for
inspection.
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8.0 Developing (continued)

8.1 Water Washable and Post-Emulsifying Fluorescent
Penetrant System

8.1.1 Wet Developer

8.1.1.2

Wet developer is purchased as a dry
powder which is then mixed with water

to form a liquid suspension. Its

concentration shall be maintained in

accordance with manufacturer's
instructions.

Parts shall be dipped or sprayed or
brushed immediately after rinse
operation and shall be dried a's

stated in para. 7.1. Excess wet
developer mix should drain off the
part, and part should be positioned

to prevent pools of developer from
forming.

8.1.2 Dry Developer

8.1.2.1 Apply dry developer afterý the rinsed

part has been dried. Dry developing
powder requires a dry surface before

it is applied or it will mat heavily

in the water remaining on the part.

Excess powder may be knocked off by
shaking or tapping the part gently.
Developing time should be at least half
the time allowed for penetration. How-

ever, excessively long developing time

may cause the penetrant in large deep

discontinuities to bleed back, making

a broad smudgy indication.

8.2 Water Washable and Post-Emulsifying and Solvent
Removable Visible Dye Penetrant System

8.2.1 After excess penetrant has been removed and
parts have been thoroughly dried, spray a thin
even coating of developer on the area being
inspected. The developer is a liquid suspension
of a p owdered material which should be thoroughly
agitated both before using and periodically during
application. Spray application of the developer
usually used provides a thin, even coating, pre-
cluding laps and runs. Brushing, swabbing or
dipping may also be used.
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8.0 Developing (continued)

8.2.2 After the developer has been applied and is
drying, if the parts have an excessive pink
hue, clean the parts thoroughly and repeat
the entire penetration process.

9.0 EVALUATION OF INDICATIONS

9.1 Fluorescent Penetrant System - Evaluation shall be
conducted in a darkened area using a "Black Light"
lamp. The lamp shall emit ultraviolet radiation
within 3300 to 3900 angstrom unit range and shall
have a light intensity of at least 90 foot-candles
at the surface to be examined. A five minute warm-
up period shall be allowed prior to use of the lamp.

9.2 Visible Dye Penetrant System - Examination can be
visually accomplished either in natural or artifical
light. Sufficient time should be allowed for all
discontinuities to be revealed. A good rule of
thumb is that the developing time should not-be less
than minimum penetration time shown in Table 1 & 2.

10.0 ACCEPTANCE STANDARD - Acceptance standard shall be in
accordance with applicable specification or purchase. order.
Few of the more widely used acceptance standards are given
in following paragraphs.

10.1 Section III Class I Components. Castings qand Pnrging•
NB-2546

10.1.1 Only indications with major dimensions greater
than 1/16 in. shall be considered relevant.

10.1.2 The following relevant indications are un-
acceptable:

a) Any linear indications greater than 1/16 in.
long for materials less than 5/8 in. thick,
greater than 1/8 in. long for materials from
5/8 in. thick to under 2 in. thick and 3/16
in. long for materials 2 in. thick and greater;

b) Rounded indications with dimensions greater
than 1/8 in. for thicknesses less than 5/8 in.
and greater than 3/16 in. for thicknesses
5/8 in. and greater.

8
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10.0 Acceptance Standard (continued)

c) Four or more indications in a line--separated
by 1/16 in. or less edge to edge;

d) Ten or more indications in any 6 sq in. of
area whose major dimension is no more than
6 in. with the dimensions taken in the
most unfavorable location relative to the
indications being evaluated.

10.2 Section III, Class 1 Components, Fabrication Welds,
NB-5352

10.2.1 Unless otherwise specified in this Subsection,
the following relevant indications are un-
acceptable.

a) Any cracks or linear indications;

b) Rounded indications with dimensions
greater than 3/16 in.;

c) Four or more rounded indications in a
line separated by 1/16 in. or less edge
to edge;

d) Ten or more rounded indications in any 6
sq. in. of surface with the major dimension
of this area not to exceed 6 in. with the
area taken in the most unfavorable location
relative to the indications being evaluated.

10.2.2 Indications with major dimensions greater than

1/16 in. shall be considered relevant.

11.0 RECORDS AND REPORTS

11.1 Results of liquid penetrant examination will be recorded
on the form UST-PT-3-1(Fig. 1). This record shall in-
clude following information:

a) Brand name and specific type (number or letter
designation if available) of penetrant, penetrant
remover, emulsifier, and developer.

b) Method of pre-examination cleaning and drying,
including cleaning materials used and time allowed
for drying.
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11.0 Records and Reports (continued)

c) method of penetrant application; the length of

time that the penetrant remains on the surface;

and the temperature of the surface and penetrant

during the examination if not within the 60 to

1250 F range.

d) Method of removing excess penetrant from the

surface and of drying the surface before applying

the developer.

e) Method of applying the developer and length of

developing time before examination.

10



Table 1 Classification of Liquid Penetrant
Inspection Methods and Types

Method A - Fluorescent, Liquid Penetrant Inspection

Type 1- water washable
Type 2-post-emulsifiable
Type 3-solvent-removable

Method B - Visible, Liquid Penetrant Inspection

Type 1 - water-washable
Type 2 - post-emulsifiable
Type 3 - solvent-removable

___Table 2 Recommended Dwell Time
Dwell Times (in minutes)
for Methods A-lA-2,A-3,

aterial Form Type of B-I,B-2,B-3a,b
Discontinuity

Penetrant Developer

luminum, magnesium, cast-castings cold shuts, 1 5 7
teel, brass and and welds porosity, lack

ronze, titanium and of fusion,
I igh-temperature cracks (all forms

lloys
wrought- laps, cracks (all 10 7

extrusions, forms)
forgings,plate

Sarbide-tipped lack of fusion, 5 7

tools porosity,cracks
ilastic all forms cracks 5' 7
Glass all forms cracks 5 7

eramic all forms cracks,porosity 5 7

a-For temperature range from 60 to 1250 F (15 to 500 C)
b-All dwell times given are recommended minimums.
c-Maximum penetrant dwell time 60 min.
d-Development time begins directly after application of dry developer and

I as soon as wet developer coating has dried on surface of parts
(recommended minimum).

11



}4ITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844 _ ;_

LIQUID PENETRANT EXAMINATION REPORT

WORK ORDER
NUMBER

DATE

I1. CUSTOMER 7. PT PROCEDURE AND PT METHOD

LOCATION PENETRANT - BRAND NAME
2.____ LOATON8 DESIGNATION

PART IDENTIFICATION PENETRANT REMOVAL - BRAND NAME 9

(HEAT NO. SERIAL NO.,ETC.) 9. DESIGNATION
EMULSIFIER - BRAND NAME &

4. MATERIAL SPECIFICATION 10 DESIGNATION
DEVELOPER - BRAND NAME &

. PT SPECIFICATION 11 DESIGNATION

6. ACCEPTANCE CRITERIA

PRECLEANING BY

METHOD OF PENETRANT APPLICATION & PENETRATION TIME

METHOD OF REMOVING PENETRANT

METHOD OF APPLYING DEVELOPER & DEVELOPING TIME

REA OF EXAMINATION DESCRIPTION OF INDICATION

SKETCH (IF NECESSARY)

REMARKS

SAMINATION PERFORMED BY:'

i UST-TC-1A LEVEL

EVALUATION PERFORMED BY:

UST-TC-1A LEVEL

CUSTOMER WITNESS:

DATE

UST-PT-3 -1



U.S. TESTING C-.

READING, PA. 19606

PROCEDURE NO. REVISION Page

UST-PT-3-NRC Attachment 1 0 of

PREPARED BY REVIEWED BY APPROVED BY EFFECTIVE DATE

_ _-TC (/A____



UST-PT-3

UNITED STATES TESTING COMPANY, INC.

Attachment NRC-I

1.0 DRYING
Excess cleaning solvent shall be allowed to

evaporate for a minimum of 5 minutes.

2.0 PENETRATION TIME

After application of penetrant a minimum of
10 minutes shall elapse prior to penetrant
removal.

3.0 APPLICATION OF DEVELOPER

Shall be applied within 10 minutes after
removal of excess penetrant.

4.0 EXAMINATION

Evaluation of indications shall be made after
a minimum of 7 minutes and not more than 30
minutes after application of the developer.

5.0 ACCEPTANCE STANDARDS

The following types of relevant indications are
not acceptable.

5.1 Any cracks and linear indications.

5.2 Rounded indications greater than 3/16 inch.

5.3 Four or more rounded indications in a line,
separated by 1/16 or less edge to edge.

5.4 Ten or more rounded indications in any 6 sq.
in. of area or surface. The minor dimension
of this area shall be no less than one inch
and the area selected shall be taken in the
most unfavorable location relative to the
indications being evaluated.



(1 UNITED STATES TESTING COMPANY, INC.
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*UNITED STATES TESTING COMPANY
U' NON DESTRUCTIVE TESTING DIVISION.

430 LITTLE CLINTON STREET'
I READING, PENNA. 19601 (215) 373-4844
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NUMBER 2•23 2Z
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-UNITED STATES.TESTING.COMPANY .
NON DESTRU-CTIVEN1,,EST• ING, D IVIS ION

430 LITTLE CLINTONSTREET
READINIG, PEININA.ý 19601 ý1)3344
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*UNITED STATES TESTING COMPANY5 NON DESTRUCTIVE TESTING. DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 /)1 1 Al '2•v1LAAA

WORK ORDER
NUMBER 20Z32

D 2
DATE 4-1• 3 ...

Z L U~~~~ O M E R~q f S U C E E ~ J

PURCHIASEOCRDER NOi N RCZ'-CS')-7 F7-' 3o4. SOURCE. SIZE 3I

DESCRIPTIO0N OF SPECIMEN - .. K QUALITY E E W2
4

.4
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ER iAL N'O. I"..~ IOGRAPHICS EC

HEAT NO
ý-N NfIEROETAT ION SPEC:,,

I

-TYPEýýOFýMATERIAL' c ýýNUMSEIR C
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UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

WORK ORDEF
NUMBER 2O2-32.

DATE D2

[ý,CUSTCME'R.,
?SOUR. CE ,TYPE•-L•f :...:
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NR I
DESCPT ONi .OF SPECIM-EN QU ALITY LEVEL 2,-T"
DRAW "ING, AND/OR PATTERN-iO EAD SCREEN THICKNESS.

SERIAL NO. p W9 003 . =_.......__....._
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UNITEDSTATES:TESTING'COMPANY
NON DESTRUCTIVEJESTING DIVISION,.'.

"-, 430 LITTLECLINTON STREET-
- READING'. PENNA ý. 16 f.!(5) .373(4844
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UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

I al ''T
WORK ORDER
NUMBER. 20"• -

D3
DATE. 4-• i ' •' """

A CUSTOMER '\~. ~I SOURC TYPE 1,
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UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 1)qI 1 -1:A•A.AA
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NUMBER .2c 2_$,
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NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 :(215),373-4844
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DATE ;4,Z2.- 04'
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UNITED STATES TESTING COMPANY
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430 LITTLE CLINTON STREET
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UNITED STATES T7ST7NG COMANY
NON DESTRUCTIVE TESTING DIVISIONI
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UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION
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UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844
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UNITED STATES TEST]NG COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844
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UNITED STATES TESTING COMPANY
.. NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844
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UNITED STATES TESTING COMPANY3 NON DESTRUCTIVE TESTING DIVISION
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* NON DESTRUCTIVE TESTING DIVISION
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UNITED STATES TEST]NG COMPANY
N ONON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
I READING, PENNA. 19601 (215) 373-4844
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|UNITED STATES TESTING COMPANY
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UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

'VVORK ORDER2-.
JUMBER , (~ J

Dl6
DATE * , ..

L, CUSTOMR -souRCETYPz :

Ii UR ASE ORDER, NO. SORCE S!Z / 3
.DESCTION O"FSPECMEN• W-,T E 2- K••TYV "L'

• ,..'• •:. - ,, '-"• . , •••" • ." : .. :''-:.... " .. "- . . 'I .... . . .

ID DRAW NGOAN• • /OR PATTERN \OA • I •C.E. ' .. .... :6!
3-..' " - . . " -- " - - " . "- ,. " . .L L - ' - - - - 2 i

: •-r '" . •!.•- )". .•-:" •, '• •-• - ""•' *•• " ."• .. •:" "•-,*.. ; . ; ,•,, . " . " o'-• - : ' '" ' M. .. ,

F TNO ' p,. . _.... ; < , •. .: .. ., = - J I . N -. I

<.4.....~ ,..
.~...~ ½

... ~ TYPEC fM ATERIAV§>. , .'....
.................

F AR C O,JTI N PROCFq 'i Z•.i;:,!• ,!t •:R' :;•i.:;.r! ]?::,!".:;:."
NUMBEF CF -EAPOSURES 41

[EVA",

q

" I ..... . . .

§7 ••,•£:•-:••

DATE



UJNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844

-7 WORK ORDER
NUMBER 2- 2-32.

DATE_
D17

j1 qZ
j~~USTOMER IJSUC TYPEmi ! SOi":CL"

- URCH•C.SE ORDER NO. SOURCE SIZE /SX 32.
,lESC.RjpTjCN-oF SPE CIE Ot~ t 8 C K~ IUALITY EVEL.

R. V ,":N AN•/ D R PA ,. NO L' LEAD S.CREE ohCN SSl

-- 7A - -- ___ 1fkTT-.tI MRDIOGRý4PHHC E. U

AT, NO-JA.NJTERPRETATIONl SPEC. A\S ME -S ECTM.C J~
I " m T EMATERIAL -.. .NUMBER OF F IL"S - _- __

I FARICATION PROCESS ' P NUMBER OF EXPOSURES -

CURIE7I XOSR ATRA
'1IE\VS FYPE, _!NA1 N '~rEILS i ' I I -, ,-cx. o_i1-2- 4Yz,/ ]-/ 7Y_-C;' ao 411,;., ]•.,rS.. I \o" i -L

ýJ,2f 7/7 __3 1__

_ _I I _ _.. _ __..._ _

_ _ _ _ _ 4:.. . _ _ _ _ _ _ _ .,__ _ . . .. . .... . . 7' _ _ _ _ 1 _ _ _ _ _ _

i . _ _ ' _" q

RMARKS:

II RADIOGRA.HR .•'•L -: ,,-.•' " •"" ".:••"•,, U APPROV AT-UTMRAPOA DATE
S'2K,0-" ,



UNITED STATES TESTING COMPANY3 NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
- READING, PENNA. 19601 (215) 373-4844

i ~WORK ORDER..NUMBER 20.).3 2_

)ATE 4 o 7

D17-

CUSTOMERt\ R c K2I~&I:~5OURCE TYPE

PURCHkASE:OROERNO> ..... .

I

SOURCE:-SIZE 193 'x 35i2
... . . .... .A E N .....

K,0 AQUATX LEVEL

DRAW IN G ND O PA ER N O
I, (.

L.ý-,LEAO,ý' .;SC REE NT.:-I H CKNtESS

S~~ R r A L N 7 2-,7 A .. ~ 2:09 <ii ~{RADIOGRAH~C SPEC IA

H EATN O. . t J I -. , TER PRETATONSPEC:j~NLMB

TYPE OF AT ER-AL
.7;:,t - 2:-,.:.:•-%•••"•. .:% ;-;_:• • :• t' , .;,::-:;• • •T-: .-..... . •

E'. ,NUMBER..OFILM..:.

BRICATION PRZCESS ~~9li.; : :- .. " . I:, '. - - ' " , %- ..:• - ,:ý" "' ", ..- : ; , ": • - " : '':'• :-:.*;.•Z •• S " p•:i, pý:N iUVMBE R Of: EXP . SU ,R .ES'-

c '_ N 5 ITY
• . :' . i . . ....

ill'-2 -1 ýJ2,4-ý

:2-
] '- 3-
!Z&6- :.,A

I I

I " '

INTERPRETATION REPORT



UJNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

WORK ORDER

ýlt "o DATE - -"

A. CUSTOMER J ,"C i. SOURCE TYPE .1_

_ URCHASE ORDER NO. jJ SOURCEZ S/z.: ; $_ _ _ _ _ _

ITtON OF SPECIMEN .K QUAUl( YE!Ei

P LEN0RITNOh-t. 2 17 -C -" I R"0;0G.A1iCSPEC.

-ta-AT NO. [N. 1~~NTER~PRET A TIC SPE!C. f j5 rC J I

,K . .tC...C,

TV FOL' NULMBER OF FILM\S

3RiAT~N POCES..~ ~ ~- *.P NUMBER OýF EXPOSURES. .... ~ . / ... __ _ _ _ _ _ _ _

i •R ! C E - . x ,su THICKNE j

, ':-Z: .~•i 1%-! __ I

___ __ _ _ _ _ _ I . . _______ ' i 1_ _
____, I ____ I HNI

• .% :-3L•:e-t4t•. r

REMARKS:•--

-RADI GRA•PHERS • •; .i : ;-,";•.,,7•j :,;,-•US PR•A : 1 ;1 DATE CUSTOMER APPROVAL; DATE

_ _ _ ~ ~ ~ 77 S _ _ _ _ _ _ _ _ _ _1 AP I4

I Loa -

I

RADIOGRAPHIC TECHNIQUE / *US*~~~1T*'.'.~ *~VLLL~



UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 UTTLE CLINTON STREET•
READING, PENNA. 196,01 (215) 373-4844

WORK ORDER
NUMBER .22 018

3DATE - ,

-. .USTOMER. . C . . i"SOURCETYPE • .

. PU -CSE'ORDER:O ,J:- :"SURCESZE-"

I
C, DESCR IPT;ON OF E • PE~ AE -. ,,,-•, I"" "C'"": " . UlT LEVE

DR1,,4W .II N D, ' OR.PA.TTE R-.N •......4 -6-7- ... ES. .

• ERL -- " " ""t"t'IAIR

U' -- 0J uMERPRTTON LSPC
TY~PE OF MATERIAL:,:ý U BR, r i

Pl'•i! -NUM5•.ER ,OF'EXPOSURES
ABIATO~ICS I \ -e~ IU E JF IXOUE I !



"iJ~i.:D TAATEES TE"51"INK- COMPFANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844

itle•p41I®.
WORK ORDER,
NUMBER ,

D19

DATE 7 t:?

A CUSTOMER I SOURCE TY•PE'

U RJRCHAS O.RDER NO. J SOURCE SZE

De5C'tPTIONT OF'MEC N V'_s K OUALITY LEVEL "
R -N AND/OR PATTERN NO. REEN THCKNESS

i .LO . I.- _ -L - M RRADiOC RAPHIC SPEC. -- , "--..

;-;EAT NO. N, INTERPRETATiCON SPEC.c iv!,

TYPE- OF MATERIAL,
06

NUMBER OF FHIMS
(-I

T

ADlO7 ?APHERS,-f ' .... k. .J-, . , APPROV L: DATE CUSTOMER APPROVAL:
•, : -L , ."j!jj A

I /-' /

DATE

RADIOGRAPHIC TECHNIQUE
',: *-



UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

-WORK ORDER
I•':.• •:'. NUMBER. -0i i-

,'.-. DATE +Z-7D19-
DATE + Z- •

- JS OMER _SOURCETYP ,

P CH PC E, : 0RDER O . . J OURCESiZE -
DESCiP'1ON O. SPEC-MEN .... , . QUAL .TY V. _..

KQATLE VEL

-DAWING- _,N D,_, 7- ý -\,SCREN. THiCKN>ESS X : 3

SEIALN [-ocIOG>5RAGAP.H ICSPEC.& F?-~ t.
. HE T;:,RPRETAT'N,,•sp • it=," 4-" J(- 9

TYPE OC MEA1•- ,,UM-•.BER OF: FILMS.

H FASR!CA,'TiONl ROCES I;• NUMBE OF, ,- E.. P..... . U.-.. •

I

I



NITIED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

- 430 LITTLE ClINTON STREET
READING, PENNA. '19601 (215) 373-4844

-,'Y- • WORK ORDER_NUMBER 2) . 21
D20

.DATE

A, I CUSTO,•R ,--- I SOURCE TYPE. L !

7i •'ASEORDERNO. 5RCE, SIZE 3

O TIfDN C, EP EC iMýEN I`~ K < UALITY LEVEýL

1 RA'Yl iG A ,AND/..R FATTERN NO . a.SCEN THiCNESS.O C K -__Es

pa- j

f 1'ý OF M,4E IAL 0' NiUMBEF OF FLM.S
SRICATiON PROCESS.

____ _____.BEP.EOF E'X F

3 4'

-___,____:._ y, J. , . \ .

Ei I• ' ; " 'I' I_ _ _ __ _I_ _

i _ _ 12 Ii I - 1 -

- JRA D OGRA-\PHERS-;', , ;• • L•]t''-''i ., :l S PR V L .I• t . AE J U TMER APPROVAL: D T_ _l , _A_ . .. .__ __.,,_ _ . _ _. _ _

_ _.. .. . . / # - . , . . ... ,, ...... ,1 _ _ _ _ _ 1 •. • , _ _ F __ __

(.

RADIOGRAPHIC T ECHNIQUE
-, 'All -1~K~ /~-.Tz---~



UNITED STATES TESTING COMPANY-
I NON DESTRUCTIVE TESTING DIVISION

WORK ORDER _
:-,4 NUMBER

430 LITTLE CLINTON STREET
READING, PENNA. 19601 DATE

D20

(215) 373-4844

CLSTOM.•R SUCT E - ,,- ' ,1P

F U ,_ -. ... D EC N_._ _ _ _ - ' U. R C. . _-_ " _ _ __-

• • DE5CR•PTION.OF SPECIMvEN ':'A OUAIITd:Az..:•i.r'' . , , .-- ] .

E DRAWING AND OR PATTE,,N NO.I ._C-_ THrC NSS

a ,OIM I.-.. -HIC SPEC ,"- .... -

.1.
1-F, HEA T O _

IG :TY P E: - F tý-.MAIERR,• • C 17"

N.. .TER:PRETTC.SP. .A' - .Tf j(-I.., ,

0, NUMEER OF FILMS "

.1 .1(""f:2 '••;
H FABRICATiON PFROCESS-3P•.,/ NUM-ER OF: EXPOSU.ES 7

-I SHRIN4K R - A R K .S

DENSI:4 :v>, T Y CFtf~ ~~ C U V C--C;S1 'I . -1•
2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ " • _ .... _... -__-__

61 _

7 - ' 7 1 . .. _' _ _ _ _-_ _ _'_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-,_-_ _I ,
_9_ '7 > -____ ' _-__I_ __ __. _____,_____ ______

2 • " _ _ ; - _. - : .. ._
o - . ..1 ... : v 1 •, " _ _ 1 _ _ P}'•:•.!4,tj-,

R A/I 1HR . .. )E.,,V IE.. . . . . . O . D A T E / C U S T O M E R R E V IE W E R : D T

44 -5 7

v I ' , -.. - _ 4 :."r- - INTERPRETATION REPORT



UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISiON

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

9.• •

_Q

WORK ORDER

D 2.1
DATE 4 -,. -o .

..1¸ 1. . .
T11 - 'qE CUI.OMER ..KI . .._ _ _ _ __I

, - •- ______ ______....__-___"_"_ _____ ' O RC YP, '

I RC H A E R•NE N. i SOURCE SIZE

S /A N - D. OR FA TERN O L EA D SC REE T HICXN SS S i F

* RANC --c74A-oo3c--o6--- DiGLPHS sC u r RTt1,

"A . .~ A _ _"_I_._!N N RETA- !CN SPEC._ M .,-EA C I c7 7 1 ,2

EA.IEOPFAEAL 0i$ 1 NUMBER OF FIL.M-

ill z~s.. I
IO. TCN" PROCS S: I NUMBER OF EXPOSURRES C

-51-2 4175

___2 1 A~

_ _ _I U_ _ _ _ _OV D_ _ _ _ _ _ ICS~E APPRVAL DATE_ _

___ L • _._K _ ___ ____••_... ... _"__" I_"____-_ _ __

h ,'l 1' 1 __________ ____ ___

::i f: ::!-!!i... ... ... .. .

t. , ' :':k<,:*,.- - A.,q-

•.I:RAIO RAHE~iI:. •:i~.•;.4•.-,••-:. |/.•L•:~uI PPOV.: • X , ,1DATE CUSTOMER APPROVAL: DATE "

RADIOGRAPHIC TECHNIQUE
i/ ' U5s rý--'r- /A L cV' 0



UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

WORK ORDER
NUMBER 2cz.. 2

DATE ':-/q& 79•
D21

CUSTn-m ER I I - jc=TP
~~j~C~~iASEj ORR OSUC IE 7 " 3

U __RCHASJS_ _ UR C S_17_ E,

DESCRIPTION-OF SPEaECIME N, QUA L ITY t EEL 2-2T7

D' R .. .N , N. ?A $ NO.. *vL EA-,•D.S NRE -... CKNESS ____

i ! : ERIAL ..... i $. c

i .- . . . " - • !'-- U ;' . .:: ' ; ,X : ,• .: ; • b :' ' •. , z;JA L' • > .. •,

N iNRPActOG SPDC. dfi & - "

O ! ýANU 2 O R F F •L ..A. S

A • CJ N . RO cESF- A - P .R i TO R)•
P NUMBER OFEXPOSURES '4

I

1AS1-rc ~ INTERPRETATION REPORT



UNITED STATES TESTING C0APANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

WORK ORDER

,• ,-, DATE 4- i- g-7

D22

i CUST0MER I s SOU RCE TY PE "r

OIDER NO j 'SU ______ _____ _

RA...•""••"'iV•'C-. -AND-"©R. '•.. , ..~,. -. TERN NO. ;: . : :AC- SCREEN~ TCX;,' >"N~ _-__"_O____

E.!, P. ", FTR :••- s:, P-i•, i. .S C MI]:h,- c~ N
G f- C?-, ENVs s

fEATc. OF R A __1 N. 8 ERP~TTO sC/.p Fs T tI i

. .. = •C,.- ;ON' PROCESS e', . N! "UM•-R Or" EXPOSURES
___5__ { ; r4 _U___

7-
_l_.-'X17 AAJIA 75c; I 7O I1 c_ M 1, _w -

i -K•. _I_ __ .- _ _

ilk

_ _ I o _ I I

i _ I ý1

41 - I

REMARKS:

___I ____TC~ A__ 
I _______I__

'~~~ ~ ~ ~ j TAI GR P 
ESq- 

P PRO,, VA -- -i- / DATE ]CUSTOMER APPROVAL: DATE_ _-_ _ •_ _ _~._f__ _ I4 -3 2 :

RADIOGRAPHIC TECHNIQUE 'Y"Ut1T--rC-iA Lev.=•,•-



UNITED STATES TESTING COMPANY3 .NON DESTRUCTIVE TESTING DIVISION
430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844

WORK ORDER
NUMBER 2Q232

DATE 4- 3c-T,
D22 I

'I SOM R~ 0-SURCE TYPE TiI . .. ... .... SC RC ...ZE. / ) . {3... "

L NEA D*CREN THICKNESS Ao~

.. At N-.1 - .... ..... P UST RY Z
L. N 4,, D. R.C AT 11I..- ',;, /E M ATERI. !Z4Jb y) S ___- NuM2% r,•f FILMS I.:: - 6.. ______ ____

RrC ON (FROCOJSNUMBEf -OF EXLOSURE ! "

U.'ES _ _ _ _ _ _ _ _ _ _ _ _ _

! ,cN . . - . . - . . .. . .-'iff" % -•• ::••i - ' , -• • ' •., . CR ,-•- S,. I - • . R.-'•, • .,



NJNITED STATES TEST1NG COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
- READING, PENNA. 19601 (1141 173•_3,4

WORK ORDER
~ NUMBER 20213 Z.

- 0D23

V Q•z.•,,•_ W .DATE1 sou
-S T MSOUR CE TYPE

DUC~a• RDER N0 __ _ _ __ _ _ ___SOU___CE_ ___ ____ ___,__

.. r. Ac~.2 K IQUALITY L.E
,.RU: IECiTGN OF SPEC-I AEN ! __0". I K UATYLEVEL 2-2-

-DE /m _______fn L

-C ;L 4AiNAD CR FAT-1TEF' -i NO. L E. A ED S C R E 3 ThCKNEES i~ 410 ________

M -SPEC._

AT : • " ' NO. "- N I NTERPRETT© C "--Atc, iE. .. tCT':J:t' & _ __

I TYF= OF iMATERIAL Co Itol .st .. __ NUMBER OF FiLMS -

cA R3CATRON PROCESS F NUMBER OF ;E-X qPOSURSc91K~ -~ . . CURIE/ -~~'-; MATE 1i- <A, _____________

1L j 23 7X) ,,A/A 7.5cc; 75- *Of1. 1 _ 3o'

3' 1

Lr

f-•2Z-2 _ 7X12 75, 750 t______ _____ __..

_ _I'1 _ _ _ i _ :-: ,x-:.,_.., _ _ I __

__. ,___ I T ;. - I -__ 
_

_ _ _ _ _ _ _ _ I _ _ _ _ t.*. _ _ _ _ _ . .; _ _ _ _ _ _ _ _ _ _

_ _ _ _ _

REMARKS:I__ _ _ * *---' . __ _ _ __ _ __ _ _ _ __ _
L _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

:_ _ _GPH R~ ._ .;_ ._ _ _ ,_ _ _•,:•",;•- _ S_ _ PPRO ,, _ _ _ _ _ _ _ _ _ DAT CUSTO_ _ A _ _ _ __AL DATE

_ _ _ _ _":•> :• ;:•. _ _ _ _ _ I:::.F _ _ _ _ _ __•:" _ _ _ _ _ _ __: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __. _

.... ... ... ... ... _ _ _ _ /;•_ _ _ _ _ _ _ _ _ _ _ _

RADIOGRAPHIC TECHNIQUS I I
Li ')'-F-?-r-i a L' 1 m



UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING,PENNA.19601 (215) 373-4844

< i :1•"+-'t WORK ORDER_ -.

-NUMBER 2023 2.

" :400 o', IDATE 70

-D23

A iCUST MER 1 ;-:" - 4-0,- <oURCE. TYPE;- .

:-. URCHAS. ORDER NO:." ." .. -' ".l

Di:.. IN<. IITRR~T!N cPC -N'S k, kE T •• wk '• _ ~) L

-Z D: ' .o. ; : 4 : : ,,i ,f: ' , : o .

11.j RAWINIGAND2R.- ATERNŽ .40- / " -.. - A1ATY

" E 2:"••;:• :.bI . 'N o. -' -ý . ý A&.: RAE _T-
tt

3 -Y Ur.A L.• .- . :. I E 0 "

.I- . . .. ,-,.

P" E X . . .% .,

2 .22 . ... .f [ . ,1 . _ _ _ I_ _ _ _ _ _ _
_ __' [ _ __. _"": J_ _ j _ __. .- ": "- _ _ _ _ _ _ _ _ _

,ý s- " . - " SL "

.,• !' . ... . ;,.*.• . ,, L ____ •;..,•:.-:: 1 / ___ _ _ C * US__ __O__ __ _

,_12-21-2 _

J22_________ 2 . 1 A__ __ ______ ___ ___ _____________

3 _ _ I _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

T_ _ _ _

7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _1 _ _ _ _ _ _ _ _ _ _

~~' OME REVIEWER:. ~ ____~. DATEI- _ __ __ ____ I ~ __ __ __ .. F__ { .. ;.4..-:

</ • UisT--rc ii L v• INTERPRETATION REPORT 0



'NTED STATi5 TTSTING COMPANY
NON DESTRUCTIVE TESTING'DIViSiON

430 uLTTL CUNTCN STREET
READING, PENNA. 19601 (215) 373-4844

~__

WORK ORDER
NUMBER

D24

DATE -,

1 1 7f%. . • I O U R C E TY P e . . •

. , .. . S O R D E-R N O . s c u. , .' - ' ' - •

-= .... , .iY, E N! .UA iTY L-

OA ~K:G .-A-.N.., , ATTE-. RN NOC. - l =.A , CR-1-1 s .T-,-N. -tz , . -K I ,. . ... . .. . .. ... .. " , -, -,, t

ii iOOd
.vm

PA~GR.H!C RC ~7P-2 l
F iI N .INTE,-RPRETATION SP, CA. Pz.S C. AT E V

-RAD60GFPHERS ',-', U'ST.',APPROVA•- " X . DATE jCUSTOMER APPROVALpL :ATE'
V *'~'~*.- l,~ t



iUNl LINITED STATES TESTING COMPANYNON DESTRUCTIVE TESTING DIVISION
430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844

WORK ORDER
NUMBER 2.

D24

_. DATE '-4

TOMER . ;,"SURCE, TYPE:

,.`,: R• C. m H A- E" O R D Ei O R E -7 7" " - *- i /

332UCi5_ODENO.- :o,,+ .DESCRIPTION O1F SPECMIME 41 c,~ ~ j~j ~ IQ~IYLVE -- . __

371 )AWING AIND1OR P47TERNCNIO A_ LEACSCREN' T HI CK NESS 0 0

'No. 'I R AD iOGR-AFJH C SPEC. 2-' 2-' EAT'NO.. .. - !4 -V P.. -' Z Z

. .- 'N .{''INTERPRETATIONSP "C 1 • ý . T . - ;, .

.YPE OFM T I" C- . " 1  "S......... .: N7UM ERP F' Lms .

F ABRICATION PRCES- k ý14. 'NUMBER:OF EXPOSýURES.

W DENSITY' C EE CT' 11 'ý` REMAPKS

-1 I !

r p•,"7 .: E". CRACK

'.. _____ _.___________ ______" I "___"__'_____I

5 k
_ _ _ _ . .

7' _ _ [ ._ _ _ _- -" ,i "_.a' __ _ __ _ __ _ __ ____ _ __ _ __ __ __ _ __ __ __ ___-4_

166 ''I_______

77 __ _ _ ~ __ ______

9~

0 '' ''-__ _ _ _'4

1211_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

I
RADIOGRAPHER,--

4
SINTERPRETATION REPORT 0- l'~ INTERPRETATION REPORT 0



NITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 196G1 (215) 373-4844

WORK ORDER
NUMBER ~Q

D25
DATE

PURCHASE, .O. " SOURCE SIZE •;ix "P 7 ,

_ _ _ _ _ R_ P -N . --

AT NO. . 'N, RP=R TAT CN SEC.

fjTYPE OF MAEIL 0 NUMBER OF FILMS 2
FARIAIO POES, P NUMBER OF EXAPO-SUREES.1

Fi ABCIi _ _ _I _ _ _ _

_I W _ _CU_ __R_ 1 _4 _ _o_ 1' _'3 _ ;'' I T- f 3

n RA 7__ 

-1-" ,...__1 ,!

_ _ _ _ ... ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

121

lip

2 _ _ [ _ __ __ _ _ _ __ 1

____"_____ U• • : ._ __ __ _ __ _ _ __ __ _ __ _ I~:NS ________ ____I __ ___ __ F___ _T

116 ES ~ z, . .I-,___ ' _ • •. , '"...-

I i '• - -;.

__- ________ ________I __________ ____________,_ ____ -__ ,________ ...... ___ ___________ __________

REMARKS:

RADIGRAPERS . . - :. -U AFI

R ADIOGRAPHIC TEC'.NIQU*-



UNITED STATES TESTING COMPANY
I NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
- READING, PENNA. 19601 (215) 373-4844

WORK ORDER
. I ___ • NUMBER 2 /

DATE , -"• '

D25

A~ fCUSTOMER' I SO0URCETYPE -

PJURCHASE.ORDE..NO.-. j SOURCE.SiZE /E 3- _ _

. , OAL ITYLEVEI. ~*.K. LEAD SCREEN THICKNESS-, t

EC ... ..... 7& - v" " '- ' .''' •t~~• ~ - _ _ _ _

LAT N 0' lNTERPP=TATIONSPEC.]S"~5CFT ? i~*

TYPOFMATERIAL 0-: 1 o -NUMBER OF FtLMS , .

' -i FAERICATION'PROC-ESS '7-. j UMBERý OF EXPOSURESzeI
17 V~WS~ DNITY~ ACC"'T. REET -:: - I ksI~C MA

I

DATE

INTERPRETATION REPORT 0
V INTERPRETATION REPORT 13



NITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

WORK ORDER
. NUMBER 20Z3 2

.•! DATE -4
CUSTOMER SOURCE TYe

U CH... ORDER NO. E SOURCE siZE -

I poOF SPECWEN COt"i GUALITY l*-V

SESCL L iT . M .ADCGRAPHIC SPEC. T U&5. -R ..

N . . . N" . . . .I TERPRETA TI, T

.... -F A A RIT P -J.NUM SER OF FI LS

SARCATION PROCESS NUMBER OF EXPOSURES

"FLm CURIE• •, FFCET

71 SIE, .Y- MIN: .H..S -E

"t••- ia A1•. T-.AA"/AA 76C7 t rn,-e gs' 30"

5

"" REMARKS:

' j.RADIOCG•RAPHER •2i.;•••-••r.•.• •••(9: [ ••PRAL ('\"_ tDATE iCUSTOMER APPROVAL: DT

11 _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _1 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __1_ _ _ b_ _

RADIOGRAPHIC TECHNIQUE
v 6,15 T--m - i,14 Lev =e



UNITED STATES TESTING COMPANY3 NON DESTRUCTIVE TESTING DIVISION
430 LITTLE CLINTON STREET '

READING, PENNA. 19601 (215) 3734844

WORK ORDER,

NUMBER "

D26'

A. CUSTOMER, 1 'IIsbURCET ______

RK J 0SOURCE:IZ

F~t:3HA E ORKDER-LVE
DaCR!P,,ON OF SPE.CIME .U,,.h.. .L 'E.N.

1 .DRAW NG-AND!,C R PATTERNN E A D SCREEN NHICKNOES

11" 0 .0P:t A. D HSPEC

__I

SEIL0O NUBR OFH~IS2

TPE:.OF MATERIAL, Lc _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- ABR C Il'ON PROCESS" '~ -PNUMBER OF :EAXPOSURES .

_ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ __. '".'"f . . . ."' --' 't ' ... .r... ..•~ : ''' "'••` "••"•'7• ....... ••" .• . ,.•,:.b.•••._..... -: ':"•' 4•q&' '"""'"• "",• ,_q• ':' :':"' •• • • #'. .,. .. #., ""77 .p, ..:"' • Q '•• ~n{• @ n. " ''-.:X • 0R n ." T- - • "b "

I

I

'.t -- Tc ; A Lev. _



JNITED STAT"ES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

WORK ORDER
NUMBER 202- 3

DATE 4/3c 7 D27

CUTl S M E R. I SOURCE TE .-L
U,,C- ,ASE ORDER O . J i SO U0CE S.ZE-- !

LI AD S jT1': O:'IP]:O" ONF SECIMENCOY tcrr,& •.-)t u QU;I LEVE 2-2T.

I 7 117 2'-N10C;R rTE OATH 1CXN- SS ., 0-O

* iEJAN 3 .MRD •_API SE. -- L_,T RT- 2 ai 2__ _ -- _

.1/A !,AL

: ATO. fs INTERPR.•TATIN.SPEC.ASM ESECT _" m jIES 10 j 1
TYPE OF MATERIAL C L S t0 NUMBER OF.F!LmS

*AR CATIC,'N PROCESS N I NUMBER OF EXPO URES -

ýim IA' CURIE J_- CUR!E-MlIN EXPCSuLI_____________ _____ ____

,1O -i• 7 ×17 !1AA/• " 5c~i 7-• Lr'gl~ __,_ / "•Z•::IY5", .%" .. . ...- "Tt, ';XES j DSG':;C ,___

X 0 17 .A,,.3

lip _ I _ * _ I__t_ ___I __TII_

_ _I 1 _ _ _._

__ it _ _ .r __ _

i __2 ___ ___ _'-__ __ _: I __ __ __ __ __ _I....__ __ _ 1

• "- .'.. I1.,-• .

- : .1

REMARKS:

RAD• RA l APPROVL DATE 'CUSTOMER APPROVAL: DATE

~AD1GRAHIC ECXIQUE0 I~F~-riALev

RADIOGRAPHIC TECHNIQUE
V I u's-r_ -rc_ i A Lev:ZZ' C2



UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
m READING, PENNA. 19601 • (215) 373-4844

NUMBER CO , 2-

____ DATE 413o/2 .D27

-U!R SOURCET'.PE JL ,'
i-ýCr HASE OPDER NO V . ISORCIZ

DrSCRIDTIION O SPIECIE K" Ujilt QUALITY LEVEL,.ý-

,:-:lff n e ... - . ,• L =•-T _ _ . -•.

...WIN . .ND/O..PAT DNý NO ".AD SCP"'N..:' HICKjN.SS"- • ... . _ _,l. _4._

i L •', O ,'o•-: 3A• ___ ___ ___'__

iA o - M ''.ADIOGRAPHI C SPEC PY-Zd . ,

H.EAi-NG "- .•*"'' INT',; • ,/ [:": '.,",R"- :*• ..... . N.:S:, 'EC •!i" S. ,F.c: .,.

-YPOF MATERIAL: BEjI IM'

A3R ~ ~N PRCES \~j j ~{ ~NUMBER OF 'XPOSURES

~ACCT...h~EJEC

I
I/ uT-T-m- 1/4 Le vrr INTERPRETATION REPORT []



U NITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

WORK ORDER

•: NUMBER .-), -

DATE . "

D28

i CUSTOME x SOURCE YP

PURCHASE. ORDER NO. " j "-URCESZ sl72t

1 DEESCRiPTICN OF SFECIME'N 1-, 9'? 2L K2-2'A,7
_ _ _ _ _ A_ _ _ _ _ __IGA N_ _C_/_ORA l_ _'N O .- - - -----------

I L N

- i ALNO. iOGR tAPH !CSPEC -t' • T" ,• q aj"•• .4

T
AT NO- .w . T T CE_,_VO._.L TAGE_ _"

.11, _ _ _ _ I I _ _ _ _ _ _ _ _ _ __•t _ _ __.. . .... ........,L"........ _ _

tot

Li L__ __ 1 _ _I

___ _ _ I __ 1 .

1 4 >::. "- ____ ,:____._, -:" ":-:--: .... . ' I __ _ _ ._ _ _ _1 _

i _ __ __I_ _ _ _ _ _ T. __ _ __ _ _1* _

_ _"_ .. - _,. _:_-.,•• ! •- _ _ _'_ _ _ _- _-_._ _ _ ..... _ _ _ . _ _ _ _ -

.. -I • .;::*- . ':••- ....... I :<m• . . 1 -. _ __ _ __ _ _ _ _

__RMAKS , I -1<<,_ _

____ ____ __ J
CUSTOMER. APPROVAL__ 1 ____ DATE_

RADIOGRAPHIC TECHNIQUE " .-.• l it,"-" • ,ev,"



UNiTED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
* READING, PENNA. 19601 (215) 373-4844

cl,'- WORK ORDER
NUMBER

D28

____ DATE

-TjCUSTOMER~ 'V SUCETYPE

F PURCHA.HE ORD•PRNOI; . . : .OURCEiSiZE X " "

DESC P iONOFSPECIMEN - iJ" :K: QUALITY .EVEi ./ -. "

DRAW NG;AND/CR PATTERNNO. :" LE;D, SC ETH IC KNESS ,

S z! ;A L . .... - SPEC
. RADIOGRAP SPEC. (, F . ? .

F HEATl•:INTERPRETA"IONSEC -: .

TYPEOFMTERAL BER OF ILMS . -'

FABRICATION PROCESS . ': .'•P, NUMBER-OF EXPOSURES

VIEW -1;,UDENSITY-, A.C IS:SHNK .R . . M R•KS

I8 -Jl... * . .I~- . .*1 _-, ,_ __._._ __.._ _._ _

5'. .- .: . .

"___ I . • -~-.' ,~ ~ _ _

44

~ _ __.......... . ..... ... . ..__ _ _ _ _ _ _ _ _ _ _ _

5

P(ý 7 VIý DATE ~CUSTOMER RVE R:DATE
A4,.~RVEE

I

INTERPRETATION REPORT 0



NITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET -
I READING, PENNA. 19601 f' 1 - 171-45144

%yo I 'ý ]ý"
-. n-1-51

'ci

WORK ORDER
NUMBER

D29

DATE •4'- - - '•_-
\'l ! I.'

A I CUSTOMER
I Z

PURCHASE O.'RDER NO• . Ile;.-SOURCE- S!ZE

ý=SCRIPTION OF SPECIMEN ill .OlJALT'~ IEVE
,i KI

I-,
- PAING .D;RPTTSRN NO..

/1

EA A •D 3 E.C...N Tc HICK.N '5 -S--

P H!I !APHC SPEC.HSRIA L ,'qO. I. " M !I
H AT NO. N I INTERPRETATION SC=C.

TY-,PE ODF MATERIAL.

FABRICATION PROC,.SSz

I4Y/ZA



* UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET

* READING, PENNA. 19601- (215) 373-4844

WORK ORDER
NUMBER 2-

D29

DATE 4.-O7 "

t:CUSTOMER' - SOURCE YPE

'PURCHASE ORDER NO. . SOURCE.SI' Z -32

DESCRIPTION OF SPECIM;ENx' & ,i- i" & k I " K ,"A•ITY EV',L 2'"2 "

VLEAD SCRE"E T h KNESS,.

- ER- 0 - m RAD iOGRAPHI SEC--

U ' NO.
.N INTERPRETATION SPEC. NJ E E .; "7



UN ITED STATES TEST7NG COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844 I ol_;

WORK ORDER
NUMBER 2o2'3Z

D30
D A T E/ '

I SOURCE I~ /
j PURCASE ORDER NO. J.- - . -

;CRPT 0N OF S A S' Uq-e i I c "2'T

I A'!NON.RFA tENlN4C. if~ ________ D z__ REEN TH 1C K N ES S

TPE 0F M TE RAI. 0 N U RF F AA

! A BRC,., ,Ji-c -: N P'R O C 5,'_S-"' • P , NUM'BER *OF EXPOSIURES 1

Ii'_ i _ __ 1VIEW '/> I I, ? E;.- i-;F- 12 mE /H .rIC ýE- GN-•-,"
TYE- KN q

-f _ _ _ __ _ _ _ _ _ __ _ _ _ __ _I_ _ _ _ _

..... .. ._ _ _ _ _ -- . ' 1>_ _ _ _ _ _ _i

- "L , ~>--~ •

RMARKS: =T

R OO R P E S, ~ -- 4J i AP R V i Y ~ J i D AE CUSTOMER APPROVAL- DATE

1-1-* -m 75 20 57t 0 f

RAD, IOGRAPHIC TECHNIQUJE 71 -.. . ..• . t 7 e- , '; • ', • 0



UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844

NUMBERZ

.D30

DATE ,

4 TCUSTOMERA ::" SOURCEI T.Y. '
PURCHASC,~ RDNO: .N. [SOURCE SIZE - .' -. • -

t.:OU..L.T LE-E.! 2.-2) T" . ..-
DESCRITO OF SPTo 0 U ~ A/ Y L

DIRAW iNG Ar-ND/OR.PATTERN N.0-. - SCREEN.H C-NE SS"•:i. """i " ,: L.":''" S R N-H C ES ; / 'i • '.=/'.-

' SERIALNO.: 2v" RAD'IOGRAP-'HiCSt•EC 'J P ----. 5 P

.HEAT NO kJAK INTERPRETATOCN-SPEC.,,w;V ,

CTYPE. OF:MAT ER 1ALNUBROFc!M'

I•H-FABRICATION , .1 " 1- _ ," .MEE1 EOR

• -.- . -- k.: .;: ': '..:!,,", :i::. • i:" - ;":• .:, £•.::..',. - " " .. :... "i..:;E MA-,R KS, '

, ..vv"- " ": -r"" .....- '"" ... P NUM.ER.. EX O U E I

.4

Acc. RSý

/A c

I ~ ~ ~ &;-~Th INTERPRETATION REPORTI ..-=..
INTERPRETATION REPORT



UNITED STATES TESTING COMPANY3 NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

Q ..
WORK ORDER
NUMBER 2,c 2- ."

031

DATE 44-,0 . • :

ij 9. TJ-.'9Rc~P" : IME I SOURCE TYP5

N.ORDERNO. " SOURCESIZ T

I "HA N3 ' P ,R T, A T.. i ON S- EC.

IL
HSCRITIN OF. " C':N /(S : 4 :' - ~ L:" r""") I N AINTEYRLATS'S! 2C. i•5V'--S .'-,M ..

! T'P• COF M AT ERFIA',".":.•[ :!,:: O, J NUMBER CF FILMS .I FR• A IGN PRO`--SS D LO NUMBEROFEXPOSURES
• . N C.74..37" " : •'' ' t" "I'., - 1 : ....... - - D ,O .R . hIcx.S PEs -fsG,-'.•o - ¶F ••=

LC N SE-. P- , -

Nz IX 1TRRTTO F=. .

TP TLA G -N AT ., N, . ' 2 o4-.

.i SF'M-TER¶AL _________ AT________ E_"____APROVA- -AT

_ :_ ,, _ . .. ___:: ::. :: . ..... 3 7C., .. ... ._ _ _ " _

~~K2L~1 lflzK7rA rl -_ _

-75 ;______ 1_______________ ______1_____

_ _ _ _ _ _ __5

mot _ _ _ __ _ _ I_ _

_ _ _ _ _n_ _ ___ _ 1
2_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

_____I_____ ______________________I_____ ______ _______ ____ _ _ _ _ _ _II

1-I '

r~REMARKS:
L APPROVýA 

APO ALD

RADIOGRAPHIC TE•CHN•IQUE V/1



* UNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

if WORK ORDERNUMBER 20 2-3

DATE - "1

A USTOMER:,1SOkEIP.
3 __ __ iSOURCE1 -1

.. , N 0. - . , - ,

c DESCRIPTION OFSPECIMENQ'c3'~ UAITY__ .E

I R.'NIN ,-.,N /OR PAT,_RNNO. L. L LEAD. SCRE tNTHICKNiESS .

RAIORAHI SPEC.
L 4 • -7.y. & "IA 1.fG. V 1 " +

LL HEAT NO,_ : "N SPEC.- ,

Elii
3TYPE:OFMATERIAL 0 NUMBEROF FILMS:

FABRICATION PROCESS ~ V~ NUMBEROFEPSRS

VI_____________ DENS;TY_'( ACCEPTi R LACKrY IrF ~!4Y~:cAcs~:~~ .R AjEC -o CRACKSI'I: : %1 "• II: 'i"' '"" " f:• T €'j ' I " ' "UtCSK1 OF T C= "O

_[ :i:i I, __!:ii!~i

~i i I_ _ _ _ _ _ _ _ _ _ j _ _ __•, I II: I__ _ .... I _ _ __...._I_.........._ _

'OI I I___ ___ ___ ___ ___ I ___ I_ _

, .. , . . . -

, {

DIGR1 DATE CUTME EIEWRDT

iN. I I ll I t' i I

. - . " . , - . "1

, i

j/

IN I ERF•IR I A I IUN REPORT•



UNITED STATiS T ESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215) 373-4844

15 t : ".L'',•

Owl#,,..•::.

WORK ORDER
NUMBER Z3 2

D32

DATE 4 0--,7C

CIU1 STOMERL_______________ I-fOUR'- TYF_~ i2I

i _ I •OUCCESOZE NO.

+ -33 7 4AD-S-J.THICKNESS 0

i7" < " A -C---. -"

NO RA .iCGR ~IrC LFc.3ffi~r~JOc.f_

'-"-::AT__ __ __ __ __ N___ N 114TE RF A-T CN S-PE CASMEJS~cTt~ i z4,7,

.1-K

0 4iMS OF F 1 LA,S

L AERIAL < ONMECFL3 2
ER 1C A T:CoN P ROC E -; P 1NUMBER OF EPSUE -K

.iu~ ' , : IE Isu;E I
V!EWS. _ .t Tf T ________ E_______ ______ c_______ N_______ ____ _ _

[ 4_ _[ 1 _ _I

REMARKS:

"(RADI•GRAP ESU! PPO4DT CUSTOMER APPROVAL: DATE

_ _ _ _ I __ I T

ij. ~ v . __ __ __ _ I_ -

RADIOGRAPHIC TECHNIQUE 0i



SUNITED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLiNTON STREET
* READING, PENNA. 19601 (215) 373-4844

WORK ORDER
NUMBER 2023 2-

032,-

DATE

- jCUSTOMER'l ~ ~I SUC TYPE

m I'd13' RCHA E ORDER NO , ORC E S'Z

)ECR -. iON CFýSFEIEN L~c 4 ~~' ~AIT. LVE1 ! •W CG:N'OAD :PATTERN NO 740 -174 I. I : LEAND E -HIC(,SSS 0 O . 61 -1

_________________________ IR~ADICGRAPHIC SPEC. Z-C

MEAT ERA N zEPEAIN PE16

-Ar RiCATION. PROYCESS .:..~f-~NUME OF EXPOCURES..

I T

V

1`6 7-,T:

61

L7

---

--. - 4
•,•.•.

I 7

"- 4-LL•.TT

?

gAI;qRPH LLeTv
I



UNITED STATES T"ESTNG COMPANY3 NON DESTRUCTIVE TESTING DIVISION
430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844 Qý
WORK ORDER
NUMBER 22,,3 2-

D33

DATE 4 3 '7

i, 2"-- JURC SME 0, -D SOUC.TP._,, N,___, Cy.OURE_____

CVoCs C. AliZfLPýEL-

3 N:R P4JTE? r. 74: 374/ ADCRE )0l~NS26

-- 757 -,. i - &321
____________ ______________ NTERPRETA~ION~SPEC.ASMESE'c7l 1j74 A X

,-, .•'0A 7 1 . NUMSER OF F!LM.S

_RCc- j NUMBER OF EXPOSURES

-_____ I ____ CURIEJ V CU ______ _______ A________ _ _

-x'i7 7/7-C; 1 1 5io 6 14 __--_ s _/ _,, 7 d -_-_ 1

'4l

REMARKS:

'i .:' RADIOCGFAI'HERS5:''•": US'• 'J/'fl.f•/;•'A:•:!):;): • PPROJd: ;,, it •/DT USTOMER APPROVAL: DATE

f I_______ 7_ V_
___ L_ _ _ _ _ _ _ _ _ _ _ _ _ _I_

RADIOGRAPHIC TECHNIQUE IV " ;bs -r- re - /-4 Lv,•-! []



UNITED STATES TESTING COMPANY3 NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA. 19601 (215)373-4844

WORK ORDER
::• ___;• )i NUMBER 2023 2

DATE

D33

CUSTOMER SURTYE ir'~-
3 R• h 'ASE ORD RNO.OURC,'E SUo C E' 7 " ,

01 ESCR lp, TiON OF SPECIMEN Q~~$ UALITY i 2ZT

S=F RW GADRPTERN_;?-3L41___ 'EDSCRTI(KS __-7

ION Z-2-!

0 jN1 UMBER. Of IS2.

FA.SFiOCESS jP6NUMS-E/OF EXPQS-RES-

DEN M2 AýR -'ý

A__ _ .__ __ __ _-_ __ __ __ __ __ __ ___CI. ... .. .. .. .. ...... _ ___.__,_ .. ... ... . __ __ __ ___ __ ___.__ __.__ ___-___-

P A_

! >,•.' *.jj g ... • __, . j ..

Z _ _ _ .L . *
2

: _ _ ~_ _ _ _ _

5'~ I. .. __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

7I _ _ -~_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

j-i K_
All _ _ _ , _ __ _ _ _ _ _ _ _

2't

5 1 _ _ _ _ _ __ _ _ _ _ _

16 _____ ______ _______________ ____ ____ ____I____ ____ ______________________

7, 11____ ____ ___ ___ ____ ___ ___ ___

0_ _ _ _ _41 * _ _ _ _ _ _

21_ _ _ _ _ __ __ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _

1

I

1*

7-- -1-0 / /-1 1 P V=_ ,1



0

UNITED STATES TESTING COMPANY, INC.

Appendix E

LIQUID PENETRANT REPORTS



"J'ED STATES TESTING COMPANY
NON DESTRUCTIVE TESTING DIVISION

430 LITTLE CLINTON STREET

READING, PENNA. 19601 (215) 373-4844

WORK ORDER
NUMBER 2023 L

DATE 4L2Z7178
El

L.IQUrDyPENETRANT EXAMINATION REPORT

I. vsT- f'r"3
1. CUSTOMER T./4kI 7L PT PROCEDURE AND PT METHODNAC 41',-,./

LOCATION- 8. PENETRANT - BRAND NAME / /

2 L ODESIGNATION noAeo
PART IDENTIFICATION /-O• :-003"i PENETRANT REMOAL - YRAND NAME "j

93. (HEAT NO SERIAL NO.,ETC.) 9. DESIGNATION S6V '€' p'., ,-
• (HA : .EMULSIFIER - BRAND NAM-

4. MATERIAL SPECIF.IC'ATION SS 10 DESIGNATION AJ1

PT SPECIFIA " -. DEVELOPER - BRAND N E

_5- PT--sPECIFIcATo._ __F 11 DESIGNATION , - - .

ACCEPTANCE: CRITERIAv•-Q-r Li'n- I ___-_ _

NPRECLEANING- BY

3METHOD OF PENETRANT APPLICATION& PENETRA-TION TIME /L ',

METHOD OF: REMOVING_ PENETRANT -- '- e

IME.THOD OF APPLYING DEVELOPER & DEVELOPING TIME vv,____________

::tEA OF EXAMI.NATION DESCRIPTION OF-INDICATION ACCEPT. REJECT REMARKS

1 KETCH (I F NECESSARY).

I

NATION PER ORMED BY:. EVALUATION PEIRRMEDIBY: CUSTOMER WITNESS:

A TOT-lAý LEVEL.. UST~-TC-1lA *LEVEL. ZTDATE_________

¶J ST- PT-,3 -l1
12



TED STATES TESTING COMPANY
NON DESTRUCTIVE'TESTING DIVISION

430 LITTLE CLINTON STREET
READING, PENNA.. 19601 (215) 373-4844 .

WORK ORDER
NUMBER 2OZ-3 Z

DATE 4-/27 78
E2,

LIQUID PENETRANT EXAMINATION REPORT

CU SOE L4ST PT3
1.. CUSTOMER: 4/•/ __ 7. PT PROCEDURE AND PT METHOD NRC A-•T

i PENETRANT - B D NA 7E S.-m
.52... LOCATION 1Y' , - 8. DESIGNATION ',&:Dl - e eG l

PART IDENTIFICATION ,-,•I-O.•- PENETRANT REMO BRAND ME &

I3. .HEATý NO.. SERIAL NO..,ETC.) .Me• 9. DESIGNATION . 0____ tze ,z. _O. SN.EMULSIFIER - BRX•,NVME &
4;. MATERIAL SPECIFICATION. S•. 10 DESIGNATION

I DEVELOPER- B D NAME~

PT SPECIFICATION ASME 1i1 DESIGNATION

6... ACCEPTANCE CRITERIA LST PT3 NMt•41 j

PRECLEANING. BY ,

METHOD OF. PENETRANT APPLICATION & PENETRATION TIMEc- nz
METHOD OF- REMOVING PENETRANT -

METHOD OF APPLYING DEVELOPER ' DEVELOPING TIME C.., -.... : -7//

REA OF`EXAMINATION 'DESCRIPTION OF INDICATION ACCEPT REJECT REMARKS

, -...Q___ ___ __ _

_ __I_ __ _I _ _

__ __ __ _ _ I_ _

I SKETCH (IF
NECESSARY)--. .

EVALUATION ERFORMEDBY:

UST-TC-.1A, LEVEL
4=

IUST-PT-3-1.

12.



TED STATES TESTING COMPANY
5 NON DESTRUCTIVErESTING DIVISION

430 LITTLE CLINTON-STREET
READING, PENNA. 19601 (215) 373.4844r

EQoWORK ORDER
NUMBER 2023Z

DATE ,78 E3

LIQUrD PENETRANT EXAMINATION REPORT'

-' - CUS-TOMER 7'. PT PROCEDURE AND PT METHOD j•..._',,T

LOCATION PENETRANT BRAND NAME/& I2. OCTIN /•. J . 8. DESIGNATION kll•--/' ý,._M•••

PART IDENTIFICATIONt - Pdc PENETRANT REMOOAL - B NAMý

15. (HEAT' NO. SERIAL NO..ETC-. 0-6 9, DESIGNATION i I.., cPK

. EMULSIFIER - BRIAND NAME &

4. MATERIAL SPECIFICATION. SS 10, DESIGNATION . A.
DEVELOPER -BRAND ME
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