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ABSTRACT 

An inservice examination (ISi) of selected Class 1 and Class 2 components of Public Service 
Electric and Gas Company's (PSE&G) Salem Generating Station, Unit 2, was performed by 
Southwest Research Institute (SwRI) personnel during the April-May 1990 refueling outage. These 
examinations constituted the fifth ISi performed at Salem Unit 2 during the first 10-year interval 
of operation. After the onsite portion of the ISI, a special examination of Reactor Coolant Pump 
(RCP) flywheel No. 22 was performed at the Westinghouse, Cheswick, Pennsylvania, facility. 

The ISI was performed utilizing visual (VI'), magnetic particle (MT), liquid penetrant (PT), and 
manual ultrasonic (UT) nondestructive examination techniques. 

UT thickness measurements were taken on selected piping using the Sw RI Thickness Data 
Acquisition System. At PSE&G's request, the results of the thickness examinations were reported 
during performance of the examinations, and a separate summary report was prepared. 

During the remote VT examination of the reactor pressure vessel with the core barrel in place, 
numerous linear and irregular indications were revealed in the core barrel and reported on 
Customer Notification Form (CNF) 90-1. An attempt to interrogate the most significant indication 
with UT yielded inconclusive results. Fracture mechanics analysis was performed by PSE&G 
assuming the worst case (through-wall) and the core barrel will be allowed to operate through 
another refueling cycle when the areas will again be examined. 

Limitations which differed from those recorded during the preservice examination were noted on 
CNF 90-2 for the purpose of inclusion in the Long-Term Plan and limitations relief request . 

The UT examination of bolting on valve 24-MS-167 revealed heavy deposits of yellow plastic-like 
substance on the valve body, and this condition was rep9rted on CNF 90-3. 

The PT portion of the examination of RCP flywheel No. 22 revealed 21 tool chatter indications in 
the three keyways, and these were reported on CNF SAM2-FW-001. The indications were accepted 
"as is" for continued use. 

No other reportable indications were observed during this ISI. 
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l INTRODUCITON 

During the spring 1990 refueling outage, Southwest Research Institute (SwRI) personnel performed 
nondestructive examinations (NDE) of selected Class 1 and Class 2 components of the Salem 
Generating Station, Unit 2. These examinations constituted the fifth inservice examination (ISI) 
of the first inspection interval of commercial operation. 

A Applicable Documents 

The ISI was conducted in accordance with the following documents: 

• Section XI of the American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel (B&PV) Code, "Rules for Inservice Inspection of Nuclear Power Plant 
Components," 1974 Edition with Addenda through Summer 1975 (74/S75) 

• Long-Term Inservice Inspection Plan for Class 1 and Class 2 Components and Systems 
for Salem Generating Station, Unit 2, Revision dated March 1989 

• SwRI Final Plan 17-3373, "Examination Plan for the 1990 Inservice Examination of Salem 
Generating Station, Unit 2," with changes made on site and approved by Public Service 
Electric and Gas Company (PSE&G) personnel 

• SwRI Nuclear Quality Assurance Program Manual (NQAPM), Rev. 3, with all applicable 
changes 

B. Examination Areas 

Selected welds and components in the following Class 1 and Class 2 areas were examined by 
SwRI personnel utilizing NDE techniques: 

Class 1 

Vessels 

Reactor Pressure Vessel 
Pressurizer 
Steam Generators 21 and 24 

Pipin~ 

Chemical Volume Control System 
Pressurizer Relief System 
Pressurizing System 
Reactor Coolant System 
Residual Heat Removal System 
Safety Injection System 

Pumps 

Reactor Coolant Pump Bolting, 21 and 24 RCP 
Reactor Coolant Pump Casing, 21 RCP 
Reactor Coolant Pump Flywheels 12, 22, and 23 
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Class 2 

Vessels 

Steam Generator 23 
Reactor Coolant Filter 

Main Steam System 
Residual Heat Removal System 

Valves 

Main Steam 

• 

• 

• 
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Il. DISCUSSION OF EXAMINATION ACTIVITIES 

A Pre-Outage Planning 

In order to assure efficient performance of the ISI, SwRI devoted a concentrated effort 
toward planning and preparation for the examination activities. This included review of the Long
Term Plan (LTP) and extracting from it all examinations scheduled for the remainder of the first 
10-year intetval. PSE&G personnel reviewed the total requirement and from this listing selected 
examination areas that would best complement the other activities planned during the outage. 
Nuclear projects operating procedures (NPOPs) were developed to conform to Revision 3 of the 
SwRI NQAPM and submitted to PSE&G for approval. These activities were accomplished by 
SwRI's Engineering and Analysis Section with assistance provided by the NDE Field Applications 
Section and culminated in the development of an Examination Plan . 

. The Examination Plan was developed to provide the basis for the ISI in one 'comprehensive 
document. It provided a listing of the examination areas, copies of all procedures, calibration block 
drawings, weld identification figures, and other information pertinent to the performance of the ISi. 
In addition to the Class 1 and Class 2 components selected for examination, other components 
were scheduled for examination at the request of PSE&G. The Examination Plan was reviewed 
and approved by PSE&G prior to SwRI's arrival on site. 

B. Examination Procedures and Personnel 

The NDE activities were performed using visual (VT), liquid penetrant (PT), magnetic 
. particle (MT), and manual ultrasonic (UT) techniques. These examinations were perf orrned by 
SwRI and SwRI-contracted personnel in accordance with SwRI procedures which had been pre
approved by PSE&G personnel. 

The SwRI NPOPs were written to conform to the requirements of the applicable sections of 
the ASME B&PV Code, SwRI's NQAPM and the specific requirements of Salem Unit 2. Copies 
of these procedures are in Appendix C. 

SwRI examination personnel were certified in accordance with SwRI NPOP 2.0-NDES-101, 
"Nondestructive Examination Personnel Qualification and Certification," which incorporates the 
guidelines of SNT-TC-lA of the American Society for Nondestructive Testing and ASME Section 
XI. SwRI-contracted examiners were similarly certified. A copy of each examiner's certifications 
is included in Appendix E. 

C. Examination Activities 

This section provides a discussion of the various NDE activities performed during the ISi. 
SwRI examination data records are included in Volumes II and III. A discussion of equipment and 
materials used for these examinations appears in Subsections F and G of this section of the report. 

1. YT Examinations · 

VT examinations were performed on the reactor pressure vessel (RPV) exposed with 
the core barrel in place and the upper internals and fuel removed. VT examinations were also per
formed on main steam valve bolting . 
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2 PT Examinations 

Solvent removable, and water washable visible dye penetrant examinations were 
performed by SwRI personnel on selected Class 1 and Class 2 piping, pump casing, and support 
welds. 

3. MT Examinations 

Examination personnel used an AC yoke and dry particle MT to examine main steam 
replacement piping welds to establish a baseline for future examinations. 

4. UT Examinations 

UT examinations were performed on Class 1 and Class 2 components, including vessels,· 
studs, austenitic piping, ferritic piping, and dissimilar metal welds. Various techniques were used 
to perform the UT examinations, depending on material type and weld thickness. For typical 
vessel and piping examinations, the following techniques were used: 

a. A 0-degree lamination scan (UTOL) was used for detection of laminar reflectors 
which might affect interpretation of angle-beam results. 

b. A 0-degree scan (UTOW) was used for detection of reflectors in the weld when 
limitations restricted angle-beam examinations. 

c. For austenitic and ferritic welds, angle-beam scans of 45 and 60 degrees (UT45 and 
UT60) were used for detection of reflectors oriented parallel to the weld. 

• 

d. Angle-beam scans, using 45-degree search units directed parallel to the weld • 
(UT45T) were used on piping for detection of reflectors oriented transverse to the 
weld. For vessel examinations, 45-. and 60-degree scans parallel to the weld were 
performed for detection of transverse reflectors. 

5. TDAS Examinations 

Thickness measurements using SwRI's Thickness Data Acquisition System (TDAS) were 
recorded at 73 locations to identify possible pipe erosion/corrosion. Results of the TDAS examina
tions in the form of quantitative numeric plots of the fittings were reported to PSE&G personnel 
during the examinations, and a separate summary report was submitted. 

6. Special Examinations 

At the request of PSE&G, a special series of examinations were performed in response 
to NRC Bulletin No. 88-08, "Thermal Stresses in Piping Connected to Reactor Coolant Systems," 
sixteen 1.5-inch Safety Injection, two 2-inch, two 3-inch Chemical Volume and Control welds, and 
all four welds on the pressurizer surge line were examined with UT and PT for the second 
consecutive refueling outage. 

After the onsite portion of the ISI, an examiantion of RCP flywheel No. 22,.removed from-the 
pump, was performed at the Cheswick, Pennsylvania, Westinghouse facility. 

D. Examination Results 

During the remote VT examination of the RPV with the core barrel in place, numerous linear • 
and irregular indications were revealed and reported on Customer Notification Form (CNF) 90-1. 
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An attempt to interrogate the most significant indication with UT yielded inconclusive results . 
Fracture mechanics analysis was performed by PSE&G assuming the worst case (through-wall) and 
the core barrel will be allowed to operate through another refueling cycle and the areas will again 
be examined. 

The UT examination of bolting on valve 24-MS-167 revealed heavy deposits of yellow plastic
like substance on the valve body which was reported on CNF 90-3. 

Limitations which differed from those recorded during the preservice examination were noted 
on CNF 90-2 for the purpose of inclusion in the Long-Tenn Plan and limitations relief request. 

Copies of the CNFs are included in Appendix G. 

No other reportable indications were observed during this ISi. 

E. Quality Assurance SUIVeillance 

A representative from the SwRI Quality Assurance (QA) Section was on site for approxi
mately 25 percent of the onsite activities to perf onn the appropriate surveillance duties. In 
addition to those duties, the QA representative reviewed approximately 30 percent of the ISi data 
generated by SwRI. A complete copy of the SwRI QA Audit Report was provided to PSE&G 
under separate cover. 

F. Equipment 

Various NDE equipment was used during the ISi to perform the examinations of the selected 
components. Major equipment is discussed below . 

1. Sonic FIS Marie I 

Sonic FTS Mark I ultrasonic instruments were used for the UT examinations and 
thickness gauging of materials. 

To assure proper instrument linearity and operation, SwRI certified each Sonic FfS 
Mark I prior to use at Salem Unit 2, in accordance with SwRI NPOP 12.0-NDES-107, "Alignment 
of Sonic Model FTS Mark I Flaw Detector." Copies of certifications for those instruments utilized 
at Salem Unit 2 are contained in Appendix F. Additionally, instrument linearity was checked and 
documented on site as required by individual NPOPs. 

2 Tmnsducen 

Various brands, sizes, and frequencies of ultrasonic transducers were used to perform 
the examinations. A transducer frequency of 1.5, 2.25, or 5.0 MHz was used as specified in the 
applicable NPOP. 

Prior to use at Salem Unit 2, each transducer was given a frequency proftle and beam 
spectrum analysis and certified to be within Sw Rl's acceptance standards. This analysis is per
formed within 12 months of use to verify that each transducer is performing within standards. A 
copy of each transducer's certification is contained in Appendix F. 

Information on the actual transducer used for any specific examination may be deter
mined by reviewing the data sheets and referenced calibration sheets in the field data volumes . 
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3. MT F.mmination EquipmenJ 

Hand-held alternating current magnetic particle yokes were used for MT examinations. 

G. Materials 

In addition to the equipment previously discussed, certain materials were required to conduct 
the examinations. All materials contacting the examination sudace (i.e., glycerine, pipe marking 
pencils, penetrants, etc.) were tested and certified to be within acceptable· sulfur and halogen limits 
prior to use at Salem Unit 2. Certifications for these materials are contained in Appendix F. 

H. UT Calibration Blocks 

Pipe and vessel calibration blocks were utilized to calibrate the UT instruments prior to 
examination of the selected welds. Drawings of the various calibration blocks used are contained 
in Appendix D 
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ill. SUMMARY OF EXAMINATIONS 

This section provides a discussion of the field data records and a summary of the NDE activities 
performed at Salem Unit 2. 

A Explanation of Field Data Records 

The results of the examinations and calibrations performed by SwRI personnel were recorded 
on standard SwRI forms. Copies of these completed documents constitute Volumes II and III of 
this report. The original records will be retained in the SwRI Data Storage Facility. 

The field data records for each weld or area are assembled in a package preceded by a 
summary sheet. The examination areas and summary sheet numbers correspond to those listed in 
the Summary Table (Pages 9-34). A general explanation of the individual field data forms follows. 

The instruments used in performing UT examinations were calibrated prior to use, then 
verified again at specified intervals during the examinations and upon completion of the examina
tions. The calibration parameters were recorded on the appropriate calibration record sheet as 
specified in the applicable NPOP. The documented calibration and calibration verification provide 
immediate assurance that the examinations were performed using properly calibrated instruments. 

The results of the examinations were recorded on the applicable data record sheets as 
specified in the Examination Plan. The information documented on these forms describes the 
parameters associated with those indications which were greater than the recording levels specified 
in the applicable NPOPs . 

The size, location, and nature of reflectors were determined by analyzing the indication 
parameters recorded on the forms described above. The analysis is documented on SwRI Indica
tion Resolution Record Sheets, which are included as part of each data package, when required. 

B. Nondestructive Examination Summary Tables 

The following section is the Nondestructive Examination Summary Table (Summary Table). 
The Summary Table lists the areas that were examined by SwRI personnel during this ISI. See 
Figure 1 for an explanation of the Summary Table format. Isometric figures depicting the location 
of Class 1 and Class 2 components are contained in Appendices A and B, respectively . 

7 



SUMMARY 
NUMBER 

EXAM I NA TI ON AREA 
I DENT I Fl CATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 
CATGY 
ITEM NO 

EXAM 
MET HOO PROCEDURE 

N 0 

0 G T 
R E H 
E 0 E 

C M R 

REMARKS 
**CALIBRATION BLOCK** 

The remarks column is 
used to describe any 
pertinent or unique 
features of the 
examination such as 
limitations, results, CNFs, 
etc. Ultrasonic calibration 
blocks are also listed in 
this column. 

• 

The results of the examination are 
indicated in these columns. The ;i.bsence of 
recordable indications is shown by an "X" 
in the "NOREC" column. The presence 
of ultrasonic Indications shown to be the 
result of a geometric feature of the 
examination area is indicated by an "X" i 
the "GEOM" column. The presence o 
nongeometric indications is indicated by 
an "X" in the "OTHER" column, and an· 
explanation of the nature of each 
nongeometric indication is contained in 
the "REMARKS" column. 

This column lists the applicable SwRI nuclear projects 
operating procedure used for the examination. 

The NDE method used during the examir,ation is listed in this column. 

The ASME SECTION XI ITEM NO. and CATEGORY of the examination area 
are listed In this column. 

Each examination area is listed in this column. Details of the weld identification system are contained in 
Appendices A and B. 

This column references the examination summary sheet which serves as a cover sheet for the data package and lists the data 
record numbers, the examiners, and any pertinent remarks. 

Figure 1. Explanation of Summary Table Format • 
8 



DATE: 07/19/90 SALEM GENERATING STATION UNIT 2 PAGE: 9 
REVISION: 0 SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

• OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

REACTOR PRESSURE VESSEL ~FIGURES A-1, 2, 32 
N 0 

ASME 0 G T 
sec.· XI R E H 

SUMMARY EXAMINATION AREA CATGY EXAM E 0 E REMARKS 
NUMBER !DENT! Fl CATION ITEM NO METHOD PROCEDURE c M R **CALIBRATION BLOCK** 

------------------------------ ---------- --------------- ----------------------------------------

NOZZLE-TO-SAFE END WELDS 

004620 29-RC-1220-1 B-F PT SAM2·PT1 x - - PERFORMED PT ONLY IN SANDBOX. 
NOZZLE TO SAFE-END B1.6 

**37-SAM/76-SAM** 

004630 29-RC-1210-1 B-F PT SAM2-PT1 x - - PERFORMED PT ONLY IN SANDBOX. 
NOZZLE TO SAFE-END B1.6 

**37-SAM/76-SAM** 

004640 27.5-RC-1240-5 B-F PT SAM2-PT1 x - - PERFORMED PT ONLY IN SANDBOX. 
SAFE-END TO NOZZLE B1.6 

• **37-SAM/76-SAM** 

004650 27.5-RC-1230-5 B·F PT SAM2-PT1 x - - PERFORMED PT ONLY IN SANDBOX. 
SAFE·END TO NOZZLE B1.6 

**37-SAM/76-SAM** 

004660 27.5-RC-1220-5 B-F PT SAM2-PT1 x - - PERFORMED PT ONLY IN SANDBOX. 
SAFE-END TO NOZZLE B1.6 

**37-SAM/76-SAM** 

004670 27.5-RC-1210-5 B-F PT SAM2-PT1 x - - PERFORMED PT ONLY IN SANDBOX. 
SAFE-END TO NOZZLE B1.6 

**37·SAM/76-SAM** 

VESSEL INTERIOR AND CORE SUPPORT STRUCTURES 

006505 ACCESSIBLE INTERNAL SURFACES B-N-1 VT-1 SAM2-VT1 - - x EXAMINED WITH CORE BARREL IN PLACE, WITH 
81.15 FUEL REMOVED. 5 LINEAR INDICATIONS 

DETECTED. SEE CNF 90-1. EXAMINATION OF 

• INDICATION #4 WITH UT YIELDED 
INCONCLUSIVE RESULTS. ACCEPTED BY PSE&G 
"AS IS" FOR ANOTHER CYCLE OF USE. 



DATE: 07/19/90 
REVISION: 0 

PRESSURIZER (FIGURE A-5) 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

CIRCUMFERENTIAL WELDS 

010500 2-PZR-CIRC LHA 
L~ER HEAD TO SHELL A 

010900 2-PZR-CIRC DUH 
SHELL D TO UPPER HEAD 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 

N 0 

0 G T 

R E H 

PAGE: 10 

• 
CATGY EXAM E 0 E REMARKS 
ITEM NO METHOD PROCEDURE C M R **CALIBRATION BLOCK** 

----------------------------------------

B-B UTOL . SAM2-UT15 x EXAMINED 5% (18 INCHES) OF WELD . 
B2.1 UTOW x LIMITED EXAMINATION FROM SHELL A DUE TO 

UT45 x - INSULATION BRACKET. 68% OF CODE 
UT45T x REQUIRED VOLUME EXAMINED. 
UT60 x **42-SAM** 
UT60T x -

B-B UTOL SAM2-UT15 x - EXAMINED 5% (18 INCHES) OF WELD. 
B2.1 UTOW x LIMITED EXAMINATION FROM THE UPPER HEAD 

UT45 x DUE TO INSULATION SUPORT BRACKET. 57% 
UT45T x OF CODE REQUIRED VOLUME EXAMINED. 
UT60 x **42-SAM** 
UT60T x 

• 

• 



DATE: 07/19/90 SALEM GENERATING STATION UNIT 2 PAGE: 11 
REVISION: 0 SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

• OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

STEAM GENERATORS ~FIGURES A-6, 7, 8, 92 
~ 0 

ASME 0 G T 
SEC. XI R E H 

SUMMARY EXAMINATION AREA CATGY EXAM E 0 E REMARKS 
NUMBER !DENT! Fl CATION ITEM NO METHOD PROCEDURE c M R **CALIBRATION BLOCK** 

------------------------------ ---------- --------------- ----------------------------------------

CIRCUMFERENTIAL WELDS 

020100 24-STG-LHTS B-B UTOL SAM2-UT15 x - - EXAMINED 5% (24 INCHES) OF WELD. 
LOWER HEAD TO TUBE SHEET B3.1 UTOW x LIMITED EXAMINATION FROM TUBE SHEET SIDE 

UT45 x DUE TO TUBE SHEET CONFIGURATION. OVER 
UT45T x 90% OF CODE REQUIRED VOLUME EXAMINED. 
UT60 x **42-SAM** 
UT60T x 

020400 21-STG-LHTS B-B UTOL SAM2-UT15 x EXAMINED 5% (24 INCHES) OF WELD. 
LOWER HEAD TO TUBE SHEET B3.1 UTOW x LIMITED EXAMINATION FROM TUBE SHEET SIDE 

UT45 x DUE TO TUBE SHEET CONFIGURATION. OVER 
UT45T x 90% OF COOE REQUIRED VOLUME EXAMINED. 
UT60 x **42-SAM** 
UT60T x 

• NOZZLE INSIDE RADIUS SECTION 

020600 31-STG-1240-IRS B-D UT30 SAM2-UT11 x - - LIMITED EXAMINATION DUE TO PERMANENT 
OUTLET NOZZLE IRS B3.2 INSULATION SUPPORT. 85% OF CODE 

REQUIRED VOLUME EXAMINED. 
**84-SAM** 

020900 31-STG-1210-IRS B-D UT30 SAM2-UT11 x - - LIMITED EXAMINATION DUE TO PERMANENT 
OUTLET NOZZLE IRS 83.2 INSULATION SUPPORT. 79% OF CODE 

REQUIRED VOLUME EXAMINED. 
**84-SAM** 

021000 29-STG-1240-IRS B-D UT34 SAM2-UT11 x - - LIMITED EXAMINATION DUE TO PERMANENT 
INLET NOZZLE IRS B3.2 INSULATION SUPPORT. 86% OF CODE 

REQUIRED VOLUME EXAMINED. 
**84·SAM** 

021300 29-STG-1210-IRS B-D UT34 SAM2-UT11 x - - LIMITED EXAMINATION DUE TO PERMANENT 
INLET NOZZLE IRS B3.2 INSULATION SUPPORT. 82% OF CODE 

REQUIRED. VOLUME EXAMINED. 
**84-SAM** 

• 



DATE: 07/19/90 
REVISION: 0 

CHEMICAL AND VOLUME CONTROL SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

------------------------------

3-CV-1241 [PSE&G #3"-2CV1000J 

034500 3-CV-1241-13 
VALVE TO ELBOW 

034600 3-CV-1241-14 
ELBOW TO BRANCH CONNECTION 

2-CV-1275 CPSE&G #2 11 -2CV1156J 

040900 2-CV-1275-43 
VALVE TO PIPE 

041000 2-CV-1275-44 
PIPE TO BRANCH CONNECTION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 

N 0 

0 G T 
R E H 

PAGE: 12 

• 
CATGY EXAM E 0 E REMARKS 
ITEM NO MET HOO 

----------

CFIG NO A-12) 

B-J UTOL 
B4.5 UTOW 

UT45 
UT45T 
UT60 

B-J UTOL 
B4.5 UTOW 

UT45 
UT45T 
UT60 

CFIG NO A-15, 16) 

B-J PT 
B4.8 UTOL 

UT45 
UT45T 
UT60 

B-J PT 
B4.8 UTOL 

UT45 
UT45T 
UT70 

PROCEDURE 

---------------

SAM2-UT3 

SAM2-UT3 

SAM2-PT1 
SAM2-UT39 

SAM2-PT1 
SAM2-UT39 

C M R **CALIBRATION BLOCK** 

x 
x 
x 
- x -
x 

x 
x - -
x 
x - -
x 

x - -
x - -
x 
x 
x - -

x 
x - -
x 
x - -

NO EXAMINATION FROM THE UPSTREAM SIDE 
DUE TO VALVE CONFIGURATION. UT 
PERFORMED AT THE REQUEST OF PSE&G 
PERSONNEL FOR NRCB 88-08. 
**30-SAM** 

NO UT FROM THE DOWNSTREAM SIDE DUE TO 
BRANCH CONNECTION CONFIGURATION. UT 
PERFORMED AT THE REQUEST OF PSE&G 
PERSONNEL FOR NRCB 88-08. 
**30-SAM** 

NO UT ON WELD DUE TO WELD CONFIGURATIO~ 
ANO LIMITED UT DOWNSTREAM DUE TO WELD 
44. UT PERFORMED AT THE REQUEST OF 
PSE&G PERSONNEL FOR NRCB 88-08. 
**111-SAM** 

NO UT ON WELD DUE TO WELD CONFIGURATION 
AND LIMITED UT UPSTREAM DUE TO WELD 43. 
UT PERFORMED AT THE REQUEST OF PSE&G 
PERSONNEL FOR NRCB 88-08. 
**111-SAM** 

• 



• 

• 

• 

DATE: 07/19/90 
REVISION: 0 

PRESSURE RELIEF SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 
CATGY EXAM 
ITEM NO METHOO PROCEDURE 

N 0 

0 G T 
R E H 

E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

PAGE: 13 

3-PR-1207 [PSE&G #3"-2PS1028J (FIG NO A-23) 

055655 3-PR-1207-10C 
TEE TO CAP 

B-J 
B4.5 

UTOL 
UT45 
UT45T 
UT60 

3-PR-1206 [PSE&G #3"-2PS102D (FIG NO A-24) 

056855 3-PR-1206-10C 
TEE TO CAP 

B-J 
B4.5 

UTOL 
UT45 
UT45T 
UT60 

SAM2-UT3 

SAM2-UT3 

x EXAMINED WELD PLUS 2 1/2 INCHES FOR 
- x - S2R200MFD416. NO EXAMINATION FROM THE 
x CAP SIDE DUE TO CAP CONFIGURATION. 

- x - BASELINE EXAMINATION. 
**30-SAM** 

X EXAMINED WELD PLUS 2 1/2 INCHES FOR 
- X - S2R200MFD416. NO EXAMINATION FROM THE 
X - - CAP SIDE DUE TO CAP CONFIGURATION. 
- X - BASELINE EXAMINATION. 

**30-SAM** 



DATE: 07/19/90 
REVISION: 0 

PRESSURIZING SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEH GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASHE 
SEC. XI 
CATGY EXAM 
ITEM NO METHOO PROCEDURE 

N 0 

0 G T 
R E H 
E 0 E REMARKS 
C H R **CALIBRATION BLOCK** 

PAGE: 14 

• 
14-PS-1231 tPSE&G #14 11 -2PS1016J CFIG NO A-25) 

060000 14-PS-1231-1 
NOZZLE TO PIPE 

060200 14-PS-1231-2 
PIPE TO PIPE 

060300 14-PS-1231-3 
PIPE TO PIPE 

060400 14-PS-1231-4 
PIPE TO BRANCH CONNECTION 

B-F 
B4.1 

B-J 
B4.5 

B-J 
B4.5 

B-J 
84.5 

PT 
UT45 
UT45T 
UT60 

PT 
UT45 
UT45T 
UT60 

PT 
UT45 
UT45T 
UT60 

PT 
UT45 
UT45T 
UT60 

SAM2-PT1 
SAM2-UT3 

SAM2-PT1 
SAM2-UT3 

SAH2-PT1 
SAH2-UT3 

SAM2-PT1 
SAH2-UT3 

X - - (BUTTERED WELD.) UTOL AND UTOW NOT 
- X - PERFORMED FOR ALARA PURPOSES. NO UT 
X - - FROM THE UPSTREAM SIDE DUE TO NOZZLE 
- X - CONFIGURATION. AUGMENTED EXAMINATION 

PERFORMED 2ND CONSECUTIVE OUTAGE FOR 
NRCB 88-08. 
**77-SAH** 

X UTOL NOT PERFORMED FOR ALARA PURPOSES. 
- X - AUGMENTED EXAMINATION PERFORMED 2ND 
X CONSECUTIVE OUTAGE FOR NRCB 88-08. 
- x -

x 
- x -
x - -
- x -

**77-SAM** 

UTOL NOT PERFORMED FOR ALARA PURPOSES. 
AUGMENTED EXAMINATION PERFORMED 2ND 
CONSECUTIVE OUTAGE FOR NRCB 88-08. 

**77-SAM** 

X - - UTOL AND UTOW NOT PERFORMED FOR ALARA 
- X - PURPOSES. NO UT FROM THE DOWNSTREAM 
X - - SIDE DUE TO BRANCH CONNECTION 
- X - CONFIGURATION. AUGMENTED EXAMINATION 

PERFORMED 2ND CONSECUTIVE OUTAGE FOR 
NRCB 88-08. 
**77-SAM** 

• 

• 



• 

• 

• 

DATE: 07/19/90 
REVISION: 0 

REACTOR COOLANT SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 
CATGY EXAM 
ITEM NO METHOO PROCEDURE 

N 0 

0 G T 

R E H 

E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

PAGE: 15 

31-RC-1240 (PSE&G #31 11 -2RC1010] (FIG NO A-29) 

071600 31-RC-1240-4/3-RC-1243 
3 IN. BRANCH CONNECTION 

B-J 
B4.7 

PT 

31-RC-1230 CPSE&G #31 11 -2RC100D CFIG NO A-30) 

073500 31-RC-1230-4LU-I B-J PT 
LONGITUDINAL 84.5 

073600 31-RC-1230-4LU-O B-J PT 
LONGITUDINAL 84.5 

073700 31-RC-1230-4 B-J PT 
ELBC\J TO PIPE 84.5 UTOL 

UTOl.I 
UT45 
UT45T 
UT60 

073900 31-RC-1230-4/3-RC-1233 B-J PT 
3 IN. BRANCH CONNECTION 84.7 

31-RC-1210 [PSE&G #31 11 -2RC1001) (FIG NO A-32) 

078000 31-RC-1210-4LU-I 
LONGITUDINAL 

B-J 
84.5 

PT 

SAM2-PT1 

SAM2-PT1 

SAM2-PT1 

SAM2-PT1 
SAM2-UT3 

SAM2-PT1 

SAM2-PT1 

x - -

- - x NO UT FROM EITHER SIDE OF WELD DUE TO 
x ACOUSTIC PROPERTIES OF CASTING. PT 

PERFORMED INSTEAD OF UT. INITIAL 
EXAMINATION REVEALED 2 ROUND 
INDICATIONS. REEXAMINATION PROVED 
INDICATIONS NON-RELEVANT. 
**37-SAM** 

x - - NO UT FROM EITHER SIDE OF WELD DUE TO 
ACOUSTIC PROPERTIES OF CASTING. PT 
PERFORMED INSTEAD OF UT. 
**37-SAM** 

x NQ UT FROM UPSTREAM SIDE DUE TO ACOUSTIC 
x PROPERTIES OF CASTING. LIMITED UT FROM 
x DC\JNSTREAM SIDE DUE TO BRANCH CONNECTION 
x CON FI GURA Tl ON. PT PERFORMED TO 
x SUPPLEMENT UT. 
- x - **37-SAM** 

x - -

X - - NO UT FROM EITHER SIDE OF llELD DUE TO 
ACOUSTIC PROPERTIES OF CASTING. PT 
PERFORMED INSTEAD OF UT. 
**37-SAM** 



DATE: D7/19/90 
REVISION: D 

REACTOR COOLANT SYSTEM 

SALEH GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASHE 
SEC. XI 

N 0 

0 G T 
R E H 

PAGE: 16 

• 
SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

CATGY EXAM E 0 E REMARKS 
ITEM NO HETHOO PROCEDURE C H R **CALIBRATION BLOCK** 

31-RC-1210 CPSE&G #31 11 ·2RC1001J (FIG NO A-32) 

078100 31·RC-1210·4LU·O B-J PT SAH2·PT1 x - - NO UT FROM EITHER SIDE OF WELD DUE TO 
LONGITUDINAL B4.5 ACOUSTIC PROPERTIES OF CASTING. PT 

PERFORMED INSTEAD OF UT. 
**37-SAH** 

078200 31-RC-1210·4 B-J PT SAH2·PT1 x NO UT FROM UPSTREAM SIDE DUE TO ACOUSTIC 
ELBOW TO PIPE B4.5 UTOL SAH2·UT3 x PROPERTIES OF CASTING. LIMITED UT FROM 

UTDW x DOWNSTREAM SIDE DUE TO BRANCH CONNECTION 
UT45 x CONFIGURATION. PT PERFORMED TO 
UT45T x - - SUPPLEMENT UT. 
UT60 x **37-SAH** 

29-RC-1240 ~PSE&G #29"·2RC1009] ~FIG NO A-332 

079300 29-RC-1240-3 B-J UTOL SAH2-UT3 x - - • PIPE TO PIPE 84.5 UT45 - x -
UT45T x 
UT60 - x -

**37-SAH** 

080000 29-RC-1240·5 8-F PT SAH2·PT1 x - - NO UT FROM UPSTREAM AND DOWNSTREAM SIDES 
ELBOW TO NOZZLE 84.1 UTOL SAM2-UT3 x - - DUE TO ELBOW ACOUSTIC PROPERTIES AND 

UTOW x NOZZLE CONFIGURATION. 
UT45T x 

**37-SAM** 

29-RC-1230 CPSE&G #29"·2RC1006J (FIG NO A-34) 

081200 29-RC-1230·5 8-F PT SAM2·PT1 x - - NO UT FROM UPSTREAM AND DOWNSTREAM SIDE 
ELBOW TO NOZZLE 84.1 UTOL SAM2·UT3 x DUE TO ELBOW ACOUSTIC PROPERTIES AND 

UTOW x - - NOZZLE CONFIGURATION. 
UT45T x - -

**37-SAH** 

• 



j 

• 

• 

• 

DATE: 07/19/90 SALEM GENERATING STATION UNIT 2 PAGE: 17 
REVISION: 0 SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST 
CLASS 1 COMPONENTS 

REACTOR COOLANT SYSTEM 

ASME 
SEC. XI 

SUMMARY EXAMINATION AREA CATGY EXAM 
NUMBER !DENT! Fl CATION ITEM NO MET HOO 

------------------------------ ----------

29-RC-1220 [PSE&G #2911 -2RC1003] (FIG NO A-35) 

081400 29-RC-1220-2 B-J PT 
SAFE-END TO PIPE B4.5 

081500 29-RC-1220-3 B-J UTOL 
PIPE TO PIPE B4.5 UT45 

UT45T 
UT60 

081700 29-RC-1220-3/6-SJ-1221 B-J PT 
6 IN. BRANCH CONNECTION B4.7 

082200 29-RC-1220-5 B-F PT 
ELBOW TO NOZZLE B4.1 UTOL 

UTOW 
UT45T 

29-RC-1210 tPSE&G #2911 -2RC1000] (FIG NO A-36> 

082400 29-RC-1210-2 
SAFE-END TO PIPE 

B-J 

B4.5 
PT 

27.5-RC-1240 [PSE&G #27-1/2"-2RC1011J (FIG NO A-37) 

083600 27.5-RC-1240-1/2-RC-1242 B-J PT 
2 IN. BRANCH CONNECTION B4.7 

PROCEDURE 

---------------

SAM2-PT1 

SAM2-UT3 

SAM2-PT1 

SAM2-PT1 
SAM2-UT3 

SAM2-PT1 

SAM2-PT1 

INTERVAL 

N 0 

0 G T 
R E H 
E 0 E REMARKS 
c M R **CALIBRATION BLOCK** 

----------------------------------------

x - - PERFORMED PT ONLY IN SANDBOX TO 
SUPPLEMENT UT. 

**37-SAM** 

x 
- x -
x 
x 

**37-SAM** 

x - -

x NO UT FROM UPSTREAM AND DOWNSTREAM SIDES 
x DUE TO ELBOW ACOUSTIC PROPERTIES AND 
x NOZZLE CONFIGURATION. 
x 

**37-SAM** 

X - - PERFORMED PT ONLY IN SANDBOX TO 
SUPPLEMENT UT. 

**37-SAM** 

x - -



DATE: 07/19/90 
REVISION: 0 

REACTOR COOLANT SYSTEM 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASHE 
SEC. XI 

N 0 

0 G T 
R E H 

PAGE: 18 

• 
SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

CATGY EXAM E 0 E REMARKS 
ITEM NO METHOD 

27.5-RC-1230 tPSE&G #27-1/2"-2RC1008J CFIG NO A-38) 

084800 27.5-RC-1230-1/3-CV-1231 
3 IN. BRANCH CONNECTION 

B-J 
B4.7 

PT 

27.5-RC-1220 tPSE&G #27-1/2"-2RC1005J (FIG NO A-39) 

086000 27.5-RC-1220-1/1.5-SJ-1221 B-J PT 
1 1/2IN. BRANCH CONNECTION B4.7 

086200 27.5-RC-1220-3 B-J PT 
PIPE TO ELBOW B4.5 UTOL 

UTOW 
UT45 
UT45T 
UT60 

PROC~DURE 

SAM2-PT1 

SAM2-PT1 

SAM2-PT1 
SAM2-UT3 

27.5-RC-1210 [PSE&G #27·1/2"-2RC1002l (FIG NO A-40) 

086700 27.5-RC-1210-1/2-RC-1212 B-J PT SAM2-PT1 
2 IN. BRANCH CONNECTION B4.7 

086800 27.5-RC-1210-1/10-SJ-1211 B-J PT SAM2-PT1 
10 IN. BRANCH CONNECTION B4.6 UTOL SAM3-UT3 

UT45 
UT45T 

2-RC-1241 [PSE&G #2"-2RC1110] (FIG NO A-47) 

100300 2-RC-1241-4 B-J PT SAM2-PT1 
VALVE TO PIPE 84.8 

C M R **CALIBRATION BLOCK** 

x - -

x - -

x NO UT FROM DOWNSTREAM SIDE DUE TO 
x ACOUSTIC PROPERTIES OF CASTING. PT 
x PERFORMED TO SUPPLEMENT UT. 
- x - • x **37-SAM** 
- x -

x - -

x NO UT ON WELD DUE TO WELD CONFIGURATION. 
x LIMITED UT DUE TO ADJACENT BRANCH 
x - - CONNECTION. 74% OF CODE REQUIRED VOLUME 
x EXAMINED. PT PERFORMED TO SUPPLEMENT 

UT. 
**37-SAM** 

x - -

• 



• 

• 

• 

DATE: 07/19/90 
REVISION: 0 

REACTOR COOLANT SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 
CATGY EXAM 
ITEM NO METHOD PROCEDURE 

N 0 

0 G T 

R E H 
E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

2-RC-1231 [PSE&G #2 11 -2RC108D CFIG NO A-50) 

105300 2-RC-1231-1 
BRANCH CONNECTION TO PIPE 

105400 2-RC-1231-2 
PIPE TO VALVE 

B-J 
B4.8 

B-J 
B4.8 

PT SAM2-PT1 x - -

PT SAM2-PT1 x - -

PAGE: 19 



DATE: D7/19/90 
REVISION: 0 

RESIDUAL HEAT REMOVAL SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 
CATGY EXAM 
ITEM NO METHOD PROCEDURE 

N 0 

0 G T 
R E H 
E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

PAGE: 20 

• 
14·RH-1211 CPSE&G #14"-2RH1000J (FIG NO A-61) 

150400 14-RH-1211-3 
ELBOW TO PIPE 

150500 14-RH-1211-4 
PIPE TO ELBOW 

B-J 
84.5 

B-J 
84.5 

UTOL 
UTOW 
UT45 
UT45T · 
UT60 

UTOL 
UTOW 
UT45 
UT45T 
UT60 

SAM2-UT3 x 
x 
-
x 
-

SAM2-UT3 x 
x 
-
x 
-

- LIMITED UT FROM DOWNSTREAM SIDE DUE TO 
PIPE RESTRAINT. 68% OF CODE REQUIRED 

x - VOLUME EXAMINED. EXAMINED PER 76-06 
REQUIREMENTS. 

x - **78-SAM** 

EXAMINED PER 76-06 REQUIREMENTS. 

x -
- -
x - **78-SAM** 

• 

• 



DATE: 07/19/90 SALEM GENERATING STATION UNIT 2 PAGE: 21 
REVISION: 0 SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL • CLASS 1 COMPONENTS 
SAFETY INJECTION SYSTEM 

N 0 

ASHE 0 G T 
SEC. XI R E H 

SUMMARY EXAMINATION AREA CATGY EXAM E 0 E REMARKS 
NUMBER IDENTIFICATION ITEM NO METHOD PROCEDURE c M R **CALIBRATION BLOCK** 

------------------------------ ---------- --------------- ----------------------------------------

10·SJ·1211 CPSE&G #10 11 ·2SJ 1036] CFIG NO A·66) 

164750 10·SJ·1211·12 B-J UTOL SAM2-UT3 x EXAMINED PER 76-06 REQUIREMENTS. 
PIPE TO ELBOW B4.5 UTOlol x 

UT45 - x -
UT45T x 
UT60 - x - **22-SAM** 

6-SJ-1241 CPSE&G #6"-2SJ 1170] CFIG NO A-74, 75) 

172300 6-SJ-1241-14 B-J UTOL SAM2-UT3 x EXAMINED PER 76-06 REQUIREMENTS. 
PIPE TO ELBOW B4.5 UT45 - x -

UT45T x 
UT60 - x -

**25-SAM** 

• 172350 6-SJ-1241-15 B-J UTOL SAM2-UT3 x NO UT FROM DOWNSTREAM SIDE DUE TO VALVE 
ELBOW TO VALVE B4.5 UTOlol x CONFIGURATION. EXAMINED PER 76-06 

UT45 - x - REQUIREMENTS. 
UT45T x 
UT60 - x - **25-SAM** 

6-SJ-1232 [PSE&G #6 11 -2SJ1050l CFIG NO A-76) 

173100 6-SJ-1232-8 B-J UTOL SAM2-UT3 x - - EXAMINED PER 76-06 REQUIREMENTS. 
PiPE TO ELBOW B4.5 UTOlol x 

UT45 - x -
UT45T x - -
UT60 - x - **25-SAM** 

6-SJ-1231 CPSE&G #611 -2SJ1171l CFIG NO A·77, 78) 

174200 6-SJ-1231-14 B-J UTOL SAM2-UT3 x EXAMINED PER 76-06 REQUIREMENTS. 
ELBOW TO PIPE B4.5 UTOlol x - -

UT45 - x -
UT45T x 
UT60 - x - **25-SAM** 

• 



DATE: 07/19/90 
REVISION: 0 

SAFETY INJECTION SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTI Fl CATION 

------------------------------

6-SJ-1222 [PSE&G #611 -2SJ1028J 

174650 6-SJ-1222-3 
PIPE TO ELBOW 

3-SJ-1292 tPSE&G·#3 11 -2SJ1012J 

182800 3-SJ-1292-2 
PIPE TO TEE 

183000 3-SJ-1292·5 
PIPE TO ELBOW 

183050 3-SJ-1292-6 
ELBOW TO PIPE 

2-SJ-1249 [PSE&G #211 -2SJ1116] 

184600 2-SJ-1249-10 
PIPE TO ELBOW 

184650 2-SJ-1249-11 
ELBOW TO PIPE 

SALEH GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST 
CLASS 1 COMPONENTS 

ASHE 
SEC. XI 
CATGY EXAM 
ITEM NO MET HOO 

----------

(FIG NO A-79) 

B-J UTOL 
B4.5 UT45 

UT45T 
UT60 

(FIG NO A-88) 

B-J UTOL 
B4.5 UTOW 

UT45 
UT45T 
UT60 

B·J UTOL 
B4.5 UT45 

UT45T 
UT60 

B-J UTOL 
B4.5 UT45 

UT45T 
UT60 

(FIG NO A-89. 90) 

B-J 
B4.8 

B·J 
B4.8 

PT 

PT 

PROCEDURE 

---------------

SAH2-UT3 

SAH2-UT3 

SAH2-UT3 

SAH2-UT3 

SAM2-PT1 

SAH2-PT1 

INTERVAL 

N 0 

0 G T 
R E H 
E 0 E 
c H R 

x 
- x -
x - -
- x -

x - -
x -
x 
x - -
x -

x - -
- x -
x 
x -

x - -
x 
x 
x -

x -

x - -

PAGE: 22 

• 
REMARKS 
**CALIBRATION BLOCK** 

----------------------------------------

EXAMINED PER 76-06 REQUIREMENTS. 

**25-SAH** 

NO UT FROM DOWNSTREAM SIDE DUE TO TEE 
CON FI GURA Tl ON. EXAMINED PER 76-06 
REQUIREMENTS. 

**30-SAM** 

EXAMINED PER 76-06 REQUIREMENTS. • 
**30-SAH** 

EXAMINED PER 76-06 REQUIREMENTS. 

**30-SAH** 

• 



• 

• 

• 

DATE: 07/19/90 
REVISION: 0 

SAFETY INJECTION SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASHE 
SEC. XI 
CATGY EXAM 
ITEM NO METHOD PROCEDURE 

N 0 

0 G T 
R E H 
E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

2-SJ-1249 [PSE&G #2 11 -2SJ1116J (FIG NO A-89. 90) 

184700 2-SJ-1249-12 
PIPE TO TEE 

184750 2-SJ-1249-13 
TEE TO REDUCER 

2-SJ-1229 [PSE&G #2 11 -2SJ1115J 

191800 2-SJ-1229-18 
ELBOW TO PIPE 

191950 2-SJ-1229-21 
PIPE TO ELBOW 

192000 2-SJ-1229-22 
ELBOW TO PIPE 

B-J 
B4.8 

B-J 
B4.8 

PT 

PT 

(FIG NO A-94. 

B-J 
B4.8 

B-J 
B4.8 

B-J 
B4.8 

PT 

PT 

PT 

95) 

2-SJ-1228 [PSE&G #211 -2SJ104D (FIG NO A-96, 97) 

195150 2-SJ-1228-38 
PIPE TO COUPLING 

195200 2-SJ-1228-39 
COUPLING TO PIPE 

B-J 
B4.8 

B-J 
B4.8 

PT 

PT 

SAM2-PT1 x - -

SAM2-PT1 x - -

SAM2-PT1 x - -

SAM2-PT1 x - -

SAM2-PT1 x - -

SAM2-PT1 x - -

SAM2-PT1 x - -

PAGE: 23 



DATE: 07/19/90 
REVISION: 0 

SAFETY INJECTION SYSTEM 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASHE 
SEC. XI 

N 0 

0 G T 
R E H 

PAGE: 24 

• 
SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

CATGY EXAM E 0 E REMARKS 
ITEM NO METHOD 

2·SJ-1228 (PSE&G #2"·2SJ104D CFIG NO A·96, 97) 

195850 2·SJ-1228•52 
ELBOW TO PIPE 

195900 2·SJ-1228-53 
PIPE TO ELBOW 

196350 2-SJ-1228-62 
PIPE TO REDUCER 

B-J 
B4.8 

B-J 
B4.8 

B-J 
B4.5 

1.5-SJ·1242 [PSE&G #1-1/2"-2SJ1016J 

202000 1.5-SJ-1242-39 B-J 
VALVE TO PIPE B4.8 

202050 1.5-SJ-1242-40 B-J 
PIPE TO ELBOW B4.8 

202100 1.5-SJ-1242-41 B-J 
ELBOW TO PIPE B4.8 

PT 

PT 

PT 
UTOL 
UT45 
UT45T 

CFIG NO A-101, 

PT 
UTOL 
UT45 
UT45T 
UT70 

PT 
UTOL 
UT45 
UT45T 
UT70 

PT 
UTOL 
UT45 
UT45T 
UT70 

PROCEDURE 

SAM2·PT1 

SAM2·PT1 

SAM2-PT1 
SAM2·UT32 

102) 

SAM2-PT1 
SAM2-UT39 

SAM2-PT1 
SAM2-UT39 

SAM2-PT1 
SAM2-UT39 

C M R **CALIBRATION BLOCK** 

x - . 

x . -

x NO UT FROM DOWNSTREAM SIDE DUE TO 
x REDUCER CONFIGURATION. PT PERFORMED TO 
x . - SUPPLEMENT UT. 
x 

**39-SAM** 

• 
x NO UT45T ON WELD DUE TO WELD 
x CONFIGURATION. UT PERFORMED AT REQUEST 
x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
x CONSECUTIVE INTERVAL. 
x **111-SAM** 

x NO UT45T ON WELD DUE TO WELD 
x CON FI GURA Tl ON. UT PERFORMED AT REQUEST 
x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
x CONSECUTIVE INTERVAL. 
x - - **11 1-SAM** 

x NO UT45T ON WELD DUE TO WELD 
x - - CON FI GURA Tl ON. UT PERFORMED AT REQUEST , 
x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
x - - CONSECUTIVE INTERVAL. 
x - - **111-SAM** 

• 



DATE: 07/19/90 SALEM GENERATING STATION UNIT 2 PAGE: 25 
REVISION: 0 SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 

• CLASS 1 COMPONENTS 
SAFETY INJECTION SYSTEM 

N 0 

ASME 0 G T 
SEC. XI R E H 

SUMMARY EXAMINATION AREA CATGY EXAM E 0 E REMARKS 
NUMBER IDENTIFICATION ITEM NO MET HOO PROCEDURE c M R **CALIBRATION BLOCK** 

------- ------------------------------ ---------- --------------- ----------------------------------------

1.5-SJ-1242 [PSE&G #1-1/2"-2SJ1016l CFIG NO A-101, 102) 

202150 1.5-SJ-1242-42 B-J PT SAM2-PT1 x NO UT45T ON WELD DUE TO WELD 
PIPE TO BRANCH CONNECTION 84.8 UTOL SAM2-UT39 x - - CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x - - CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 

1.5-SJ-1232 [PSE&G #1-1/2"·2SJ1015l (FIG NO A-103, 104) 

203850 1.5-SJ-1232-33 B-J PT SAM2-PT1 x NO UT45T ON WELD DUE TO WELD 
VALVE TO PIPE B4.8 UTOL SAM2-UT39 x - - CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x - - CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 

• 203900 1.5-SJ-1232-34 8-J PT SAM2-PT1 x NO UT45T ON WELD DUE TO WELD 
PIPE TO ELBOW 84.8 UTOL SAM2-UT39 x - - CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x - - CONSECUTIVE INTERVAL. 
UT70 x **111·SAM** 

203950 1.5-SJ-1232-35 8-J PT SAM2-PT1 x - - NO UT45T ON WELD DUE TO WELD 
ELBOW TO PIPE 84.8 UTOL SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x . - CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 

204000 1.5-SJ-1232-36 8-J PT SAM2-PT1 x NO UT45T ON WELD DUE TO WELD 
PIPE TO BRANCH CONNECTION 84.8 UTOL SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x - - OF PSE&G PERSONNEL FOR NRC8 88-08 2ND 
UT45T x CONSECUTIVE INTERVAL. 
UT70 x - - **111-SAM** 

1.5-SJ-1222 [PSE&G #1·1/2"-2SJ1013l CFIG NO A-105, 106) 

206350 1.5-SJ-1222-46 8-J PT SAM2-PT1 x NO UT45T ON WELD DUE TO WELD 
VALVE TO PIPE 84.8 UTOL SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x - - OF PSE&G PERSONNEL FOR NRC8 88-08 2ND • UT45T x CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 



DATE: 07/19/90 
REVISION: 0 

SAFETY INJECTION SYSTEM 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

Cl.JTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASME 
SEC. XI 

N 0 

0 G T 
R E H 
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• 
SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

CATGY EXAM E 0 E REMARKS 
ITEM NO METHOD PROCEDURE C M R **CALIBRATION BLOCK** 

1. 5-SJ-1222 [PSE&G #1·1/2"·2SJ1013] (Fl G NO A· 105. 106) 

206400. 1.5-SJ-1222-47 8-J PT SAM2-PT1 x - - NO UT45T ON WELD DUE TO WELD 
PIPE TO ELBOW 84.8 UTOL ·SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x - CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 

206450 1.5~SJ-1222-48 B-J PT SAM2-PT1 x NO UT45T ON WELD DUE TO WELD 
ELBOW TO PIPE 84.8 UTOL SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x - OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x CONSECUTIVE INTERVAL. 
UT70 x - - **111-SAM** 

206500 1.5·SJ-1222-49 8-J PT SAM2-PT1 x NO UT45T ON WELD DUE TO WELD 
PIPE TO BRANCH CONNECTION 84.8 UTOL SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUES~ 

UT45 x - - OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x - - CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 

1.5-SJ-1212 tPSE&G #1-1/2"-2SJ1014] CFIG NO A-107. 108) 

208700 1.5-SJ-1212-43 B-J PT SAM2-PT1 lie NO UT45T ON WELD DUE TO WELD 
VALVE TO PIPE B4.8 UTOL SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRC8 88-08 2ND 
UT45T x CONSECUTIVE INTERVAL. 
UT70 x - - **111-SAM** 

208750 1.5-SJ·1212-44 8-J PT SAM2-PT1 x - - NO UT45T ON WELD DUE TO WELD 
PIPE TO ELBOW 84.8 UTOL SAM2-UT39 x CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x - - CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 

208800 1.5-SJ-1212-45 8-J PT SAM2-PT1 x - - NO UT45T ON WELD DUE TO WELD 
ELBOW TO PIPE 84.8 UTOL SAM2-UT39 x - - CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x - - OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** • 
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DATE: 07/19/90. 
REVISION: 0 

SAFETY INJECTION SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 
CLASS 1 COMPONENTS 

ASHE 
SEC. XI 
CATGY EXAM 
ITEM NO METHOD PROCEDURE . 

N 0 

0 G T 
R E H 

E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

PAGE: 27 

1.5-SJ-1212 [PSE&G #1-1/2"-2SJ1014J (FIG NO A-107, 108) 

208850 1.5-SJ-1212-46 B-J PT SAM2-PT1 x - - NO UT45T ON WELD DUE TO WELD 
PIPE TO BRANCH CONNECTION B4.8 UTOL SAM2-UT39 x - CONFIGURATION. UT PERFORMED AT REQUEST 

UT45 x OF PSE&G PERSONNEL FOR NRCB 88-08 2ND 
UT45T x - CONSECUTIVE INTERVAL. 
UT70 x **111-SAM** 



DATE: 07/19/90 
REVISION: 0 

REACTOR COOLANT PUMPS (FIGURE A-109) 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

250100 24-PMP-BOLTS 1-24 

250400 21-PMP-BOLTS 1-24 

PUMP CASING WELDS 

251500 RCP CASING WELDS 
PUMP 21 

PUMP MOTOR FLYWHEELS 

252200 23-PMP-FLW 

252300 22-PMP-FLW 

252410 FLYWHEEL 12 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 1 COMPONENTS 

. PAGE: 28 

• 
ASME 
SEC. XI 
CATGY EXAM 
ITEM NO METHOD 

B-G-1 
85.1 

B-G-1 
85.1 

B-L-1 
BS .6 

UT45 
UT60 
UT88 

UT45 
UT60 
UT88 

PT 

RG 1. 14 UTOL 
UT45 

RG 1.14 MT 

PT 

UTOL 
UT45 

RG 1. 14 UTOL 
UT45 

PROCEDURE 

SAM2-UT18 

SAM2-UT18 

SAM2-PT3 

SAM2-UT6 

SAM2-MT1 
ICN-1 
SAM2-PT1 
ICN-1 
SAM2-UT6 

SAM2-UT6 

N 0 

0 G T 

R E H 

E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

x 
x -
x 

EXAMINED 24 BOLTS IN PLACE. 

**70-SAM** 

EXAMINED BOLTS IN PLACE. NO EXAMINATION 
OF BOLTS 7, 8, 11 AND 21 DUE TO 
INACCESSIBILITY. 
**70-SAM** 

X - - NO UT DUE TO ACOUSTIC PROPERTIES OF 
PUMP. PT PERFORMED INSTEAD OF UT. • 

X - - EXAMINED IN PLACE IN (TOP SIDE ONLY) IN 
X - - ACCORDANCE WITH REG GUIDE 1.14. 

**42-SAM** 

X - - EXAMINED REMOVED AT WESTINGHOUSE PLANT. 
NUMEROUS (21) TOOL CHATTER INDICATIONS 

X OBSERVED IN THE 3 BORE KEYWAYS. 
SEE CNF FW-001. 

X - - **42-SAM/50-SAM** 
- x -

x 
x - -

EXAMINED IN PLACE, TOP SIDE ONLY IN 
ACCORDANCE WITH REG. GUIDE 1.14. 

**42-SAM** 

• 
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DATE: 07/19/90 
REVISION: 0 

STEAM GENERATORS (FIGURES B-1. 2, 3, 4) 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

274400 23-STG·MB90 
BOLTS-HANWAY AT 90 DEG. 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 2 COMPONENTS 

ASHE 
SEC. XI 
CATGY EXAM 
ITEM NO METHOD PROCEDURE 

N 0 

0 G T 
R E H 
E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

PAGE: 

C-D 
C1.4 

VT 
UTO 

SAM2-VT1 
SAM2-UT36 

X EXAMINED.1 REPLACEMENT BOLT REMOVED. 
x - -

**100-SAM** 

29 



DATE: 07/19/90 
REVISION: 0 

REACTOR CCXlLANT FILTER (FIGURE B-9) 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

CIRCUMFERENTIAL WELDS 

275230 2-RCF-1 
UPPER HEAD TO FLANGE 

INTEGRALLY WELDED SUPPORTS 

275260 2-RCF-1VS THRU 4VS 
VESSEL SUPPORT 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 
CLASS 2 COMPONENTS 

ASME 
SEC. XI 

N 0 

0 G T 
R E H 

PAGE: 30 

• 
CATGY EXAM E 0 E REMARKS 
ITEM NO METHOO PROCEDURE C M R **CALIBRATION BLOCK** 

C-A UTOL SAM2-UT26 x - WELD LENGTH = 43.911 • EXAMINED 20% C12") 
C1.1 UT45 - x - FROM L=41.9" TO 211 , 1311 TO 17" AND 2711 

UT45T x TO 31. NO EXAM FROM THE FLANGE SIDE DUE 
TO FLANGE CONFIGURATION. NO UT45T ON 
WELD DUE WELD CONFIGURATION. 50% OF CODE 
REQUIRED VOLUME EXAMINED. w.o. 
88-052147, ACT 4. 
**96-SAM** 

c-c PT SAM2-PT1 x - - EXAMINED ON l.'ORK ORDER 88-0523147, ACT. 
C1.3 4. 

• 

• 



DATE: 07/19/90 SALEM GENERATING STATION UNIT 2 PAGE: 31 
REVISION:- 0 SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

O.JTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL • CLASS 2 COMPONENTS 
MAIN STEAM SYSTEM 

N 0 
ASME 0 G T 
SEC. XI R E H 

SUMMARY EXAMINATION AREA CATGY EXAM E 0 E REMARKS 
NUMBER !DENT! Fl CATION ITEM NO METHOD PROCEDURE c M R **CALIBRATION BLOCK** 

------------------------------ ---------- --------------- ----------------------------------------

6·MS·2231 [PSE&G #611 ·2MS1058J (FIG NO B·43, 44) 

384661 6·MS-2231-7R C-G MT SAM2-MT1 x BASELINE EXAMINATION. 
PIPE TO BEND C2. 1 UTOL SAM2·UT3 x 

UT45 - x 
UT45T x 
UT60 - x **49-SAM** 

384683 6-MS-2231·9A C·G MT SAM2-MT1 x BASELINE EXAMINATION. NO UT FROM THE 
PIPE TO VALVE 23-MS-46 C2. 1 UTO SAM2-UT3 x DOWNSTREAM SIDE DUE TO VALVE 

UTOW x CONFIGURATION. 80% OF COOE REQUIRED 
UT45 . x - VOLUME EXAMINED. 
UT45T x **49-SAM** 
UT60 - x -

• 384685 6-MS-2231-9B C-G MT SAM2-MT1T x BASELINE EXAMINATION. NO UT FROM THE 
VALVE 23-MS-46 TO PIPE C2. 1 UTO SAM2-UT3 x UPSTREAM SIDE DUE TO VALVE 

UTOW x CONFIGURATION. 80% OF CODE REQUIRED 
UT45 - x - VOLUME EXAMINED. 
UT45T x **49-SAM** 
UIT60 - x -

384715 6-MS·2231-11R C-G MT SAM2-MT1 x BASELINE EXAMINATION. 
ELBOW TO PIPE C2. 1 UTO SAM2·UT3 x 

UT45 x 
UT45T x 
UT60 - x - **49-SAM** 

384725 6-MS-2231-12R C-G MT SAM2-MT1 x BASELINE EXAMINATION. 
PIPE TO PIPE CZ. 1 UTO SAM2·UT3 x 

UT45 x 
UT45T x 
UT60 - x - **49-SAM** 

6-MS·2211 CPSE&G #6 11 ·2MS1056J CFIG NO B-45) 

385545 6-MS-2211·16A C-G MT SAM2-MT1 x BASELINE EXAMINATION. NO UT FROM THE 
PIPE TO VALVE 21-MS-191 C2. 1 UTO SAM2-UT3 x DOWNSTREAM SIDE DUE TO VALVE ,. UTOW x CONFIGURATION. 72X OF CODE REQUIRED 

UT45 .- x - VOLUME EXAMINED. 
UT45T - x - **49-SAM** 
UT60 - x -



DATE: 07/19/90 
REVISION: 0 

MAIN STEAM SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 2 COMPONENTS 

ASME 
SEC. XI 
CATGY EXAM 
ITEM NO METHOD PROCEDURE 

N 0 

0 G T 
R E H 
E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

PAGE: 

6-MS-2211 [PSE&G #6 11 -2MS1056J (FIG NO B-45) 

385548 6-MS-2211-16B 
VALVE 21-MS-191 TO PIPE 

385585 6-MS-2211-20R 
ELBO\J TO PIPE 

385595 6-MS-2211-21R 
PIPE TO PIPE 

C-G 
C2. 1 

C-G 
C2. 1 

C-G 
C2.1 

MT SAM2-MT1 
UTO SAM2-UT3 
UTOW 
UT45 
UT45T 
UT60 

HT SAM2-HT1 
UTO SAM2-UT3 
UT45 
UT45T 
UT60 

MT SAM2-MT1 
UTO ·SAM2-UT3 
UT45 
UT45T 
UT60 

x - - BASELINE EXAMINATION. NO UT FROM THE 
x - - UPSTREAM SIDE DUE TO VALVE 
x CONFIGURATION. 73% OF CODE REQUIRED 
- x - VOLUME EXAMINED. 
- x - **49-SAM** 
- x -

x BASELINE EXAMINATION. 
x - -
x 
- x -
- x - **49-SAM** 

x BASELINE EXAMINATION. 
x 
- x -
- x -
- x - **49-SAM** 

32 
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DATE: D7/19/90 
REVISION: 0 

RESIDUAL HEAT REMOVAL SYSTEM 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

SALEH GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERIOD, FIRST INTERVAL 
CLASS 2 COMPONENTS 

ASME 
SEC. XI 
CATGY EXAM 
ITEM NO HETHOO PROCEDURE 

N 0 

0 G T 
R E H 
E 0 E REMARKS 
C H R **CALIBRATION BLOCK** 

8-RH-2273 [PSE&G #8 11 -2RH1016l (FIG NO B-59) 

502493 8-RH-2273-9PS-1 
PIPE SUPPORT 

C-E-1 
C2.5 

PT SAH2-PT1 x - -

PAGE: 33 



DATE: 07/19/90 
REVISION: 0 

SUMMARY EXAMINATION AREA 
NUMBER IDENTIFICATION 

BOLTING 

600600 24 MS 167 
ON LINE 34-MS-2241 

600950 24 MS 14 
ON LINE 8-MS-2244 

601300 23 MS 14 
ON LINE 8-MS-2234 

SALEM GENERATING STATION UNIT 2 
SUMMARY OF NONDESTRUCTIVE EXAMINATIONS 

OUTAGE 2 (1990), THIRD PERICO, FIRST INTERVAL 
CLASS 2 COMPONENTS 

ASHE 
SEC. XI 
CATGY EXAM 
ITEM NO METHOO PROCEDURE 

N 0 

0 G T 

R E H 
E 0 E REMARKS 
C M R **CALIBRATION BLOCK** 

PAGE: 34 

C-D VT SAM2-VT1 x - - EXAMINED 20 (100%) STUDS AND NUTS EACH 
(FIG. B-26) C4.2 UTO SAM2-UT36 x - - IN TOP AND BOTTOM WITH VT. EXAMINED 2 

UTO SAM2-UT37 - x - (10%) STUDS AND NUTS EACH IN TOP AND 
UT45 x - - BOTTOM WITH UT. HARD YELLOW CHEMICAL 

BUILD UP ON UPPER STUDS AND NUTS. SEE 
CNF 90-3. ACCEPTED "AS IS". 
**81-SAM/82-SAM** 

C-D VT SAM2-VT1 x - - EXAMINED 6 (100%) STUDS AND NUTS WITH 
(FIG. B-38) C4.2 UTO SAM2-UT36 x - - VT. EXAMINED 2 (10%) STUDS AND NUTS 

UTO SAM2-UT37 x WITH UT. 
UT45 x - -

**87-SAM/101-SAM** 

C-D VT SAM2-VT1 x EXAMINED 6 (100%) STUDS AND NUTS WITH 
(FIG. B-39) C4.2 UTO SAM2-UT36 x UT. EXAMINED 2 (10%) STUDS AND NUT( 

UTO SAM2-UT37 x WITH UT. 
UT45 x 

**87-SAM/101-SAM** 

• 

• 

• 
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• APPENDIX A 

WELD IDENTIFICATION DRAWINGS - CI.ASS 1 
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Examination Area Identification A-iii A-1 Reactor Pressure Vessel A-1 A-2 Reactor Pressure Vessel A-3 A-5 Pressurizer A-7 A-6 Steam Generator No. 24 A-9 A-9 Steam Generator No. 21 A-11 A-12 3-CV-1241 A-13 A-16 2-CV-1275 A-15 A-23 - 3-PR-1207 A-17 A-24 3-PR-1206 A-19 A-25 14-PS-1231 A-21 A-29 31-RC-1240 A-23 A-30 31-RC-1230 A-25 A-32 31-RC-1210 A-27 A-33 29-RC-1240 A-29 A-34 29-RC-1230 A-30 • A-35 29-RC-1220 A-31 A-36 29-RC-1210 A-33 A-37 27.5-RC-1240 A-35 A-38 27.5-RC-1230 A-37 A-39 27.5-RC-1220 A-39 A-40 27.5-RC-1210 A-41 A-47 2-RC-1241 A-43 A-50 2-RC-1231 A-45 A-61 14-RH-1211 A-47 A-66 10-SJ-1211 A-49 A-75 6-SJ-1241, 2 of 2 A-51 A-76 6-SJ-1232 A-53 A-78 6-SJ-1231, 2 of 2 A-55 A-88 3-SJ-1292 A-57 A-89 2-SJ-1249, 1 of 2 A-59 A-94 2-SJ-1229, 1 of 2 A-61 A-95 2-SJ-1229, 2 of 2 A-63 A-97 2-SJ-1228, 2 of 2 A-65 A-102 1.5-SJ-1242 A-67 A-104 1.5-SJ-1232 A-69 A-106 1.5-SJ-1222 A-71 A-108 1.5-SJ-1212 A-73 A-109 Reactor Coolant Pumps A-75 
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Examination Area Identification System 

1. Vessels 

For Vessel examination area, the following format is used: 

A-B-C 

where: A is the number "2" and denotes Salem Unit 2 except for 
nozzles and Steam Generators. For nozzles, A is the same as 
the connecting line size. For Steam Generators, A is the 
same as the Steam Generator number. 

where: B denotes the vessel, as follows: 

PZR 
p~~ 

RPV 
RPVCH 
R~ 

STG 

Pressurizer 
Pressurizer Nozzles 
Reactor Pressure Vessel 
Reactor Presure Vessel Closure Head 
Steam Generator Nozzles 
Steam Generator 

where: C is a unique number or letter identifying the exami~ation 
area. For RPV circumferential, meridional, and longitudinal 
welds, C is the same number that Westinghouse assigned to 
the weld. C ends in IRS for inside radius section 
examination areas. 

Examples: 

2-RPV-2042A 

T 
-y- -.---·-------------------Unique Number (Westinghouse number) 
~ Reactor Pressure Vessel 

.._~~~~~~~~~~~--Unit 2 

unique Number Tz1-TsTc-T_s---------~~----Steam Generator 
--------------------------~steam Generator No. 21 

1
4

-T~-~._Q_
3

_-~_IR-S~~~~~~-Inside R4.dius Section 
~ Unique Number 

Pressurizer Nozzle 
~ozzle for 4-in. Line 
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2. Piping 

For piping welds, the following format is used: 

AA-BB-CDEE-F-(-G) 

where: AA denotes the nominal pipe diameter of the line. 

where: BB denotes the piping system associated with the line 
(determined by PSE&G valve nomenclature), as follows: 

BF Steam Generator Feed 
cs Containment Spray 
CV Chemical and Volume Control System 
MS Main Steam 
PR Pressurizer Relief 
PS Pressurizer System 
RC Reactor Coolant 
RR Residual Heat Removal 
SJ Safety Injection 

where: c has the following options: 

1 Class 1 examination areas 
2 Class 2 examination areas 

where: D is the integer 2 and denotes Salem Unit 2. 

where: EE is two integers asigned to assure uniqueness. ?or the 
Main Reactor Coolant Loops, the first integer correlates 
with the loop number and the second integer is zero. 

where: F is assigned to assure uniqueness and to designate the type 
of weld as follows: 

a. If only a one- or two-digit integer appears, this indi
cates a circumferential weld. The welds are numbered 
consecutively in the direction of flow. Where the 
direction of flow is ambiguous, a flow direction is 
assumed. 

b. For other than circumferential welds, except branch 
connections, two letters are added to the circumferen
tial weld number which either intersects the weld (in 
the case of the longitudinal welds) or is upstream from 
the component, as follows: 

FB - Flange Bolting 
LU - Longitudinal Seam Weld Extending Upstream 
LD - Longitudinal Seam Weld Extending Downstream 
PL - Pipe Lug (Welded) 
PS - Pipe Support (Welded) 
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SC - Support Component Portion of A Welded Pipe Support 
PR - Non-Welded Pipe Restraint 

where: G is an integer assigned when there is more than one compo
nent [see (2) above] of one type or a longitudinal weld 
between successive circumferential welds. This number in
creases either sequentially from the upstream weld or clock
wise from Lo, a standard reference location used for piping 
(see examples). On double seamed elbows, the weld located 
along ihe outside radius is denoted by the letter "O", and 
the weld located along the inside radius is denoted by the 
letter "I". 

Example: 

AA-88-COEE-8 
AA-88-CDEE-7PL-3 
AA-BB-COEE-7PL-l 

AA-8B-CDEE-7PL-2 
AA-BB-CDEE-7 

For branch connections exceeding 1-in. diameter nominal pipe 
size for Class 1 and 4-in. diameter nominal pipe size for 
Class 2, both the main run and branch line are identified 
and separated by a diagonal slash (/). To locate the branch 
connection, the upstream circumferential weld on the main 
run is also identified. 

Example: 29-~C-1210-2/14-RH-llll is the branch connection 
from the line 29-RC-1210 downstream from weld ~umber 
2 which connects line 14-R...q-1211. 
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3. Pumos 

The RC pump examination areas are each identified by a two-digit 
number which identifies the pump number, i.e., 21, 22, 23, or 24. Follow
ing the pump number are the three letters "PMP" used with the RC pump iden
tification and a group of numbers and/or letters making each area uniquely 
numbered. The RH pumps are identified similarly except that the three 
letters are "RHR". 

Example: 

r-1-T ... W--------Unique letters (flywheel) l Reactor Coolant Pump 
.._~~~~~~~~~~~~-Reactor Coolant Pump No. 21 
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Examination Area Identification System 

1. Vessels 

For Vessel examination area, the following format is used: 

A-B-C 

where: A is the number "2" and denotes Salem Unit 2 except fo·r 
nozzles and Steam Generators. For nozzles, A is the same as 
the connecting line size. For Steam Generators, A is the 
same as the Steam Generator number. 

where: B denotes the vessel, as follows: 

PZR 
PR.~ 

RPV 
RPVCR 
RCN 
STG 

Pressurizer 
Pressurizer Nozzles 
Reactor Pressure Vessel 
Reactor Presure Vessel Closure Head 
Steam Generator Nozzles 
Steam Generator 

where: C is a unique number or letter identifying the examination 
area. For RPV circumferential, meridional, and longitudinal 
welds, C is the same number that Westinghouse assigned to 
the weld. C ends in IRS for inside radius section 
examination areas. 

Examples: 

2-RPV-2042A 

.TT -r= ~ Unique Number (Westinghouse number) 
Reactor Pressure Vessel 

-------------Unit 2 

T2-1-Ts:-t~s----~~~---- - Unique Number 
Steam Generator 

'--------------------------Steam Generator No. 21 

14-T~~lT2~:_-_T:s========= __ - Inside Radius Section 
Unique Number 
Pressurizer Nozzle 

'----------------------------~ozzle for 4-in. Line 

B-iii 



2. Pioing 

For piping welds, the following format is used: 

AA-BB-CDEE-F-(-G) 

where: AA denotes the nominal pipe diameter of the line. 

where: BB denotes the piping system associated with the line 
(determined by PSE&G valve nomenclature), as follows: 

BF Steam Generator Feed 
cs Containment Spray 
CV Chemical and Volume Control System 
MS Main Steam 
PR Pressurizer Relief 
PS Pressurizer System 
RC Reactor Coolant 
RR Residual Heat Removal 
SJ Safety Injection 

where: c has the following options: 

1 Class 1 examination areas 
2 Class 2 examination areas 

where: D is the integer 2 and denotes Salem Unit 2. 

where: EE is two integers asigned to assure uniqueness. For the 
!.fa.in Reactor Coolant Loops, the first integer correlates 
with the loop number and the second integer is zero. 

where: F is assigned to assure uniqueness and to designate the type 
of weld as follows: 

a. If only a one- or two-digit integer appears, this indi
cates a circumferential weld. The welds are numbered 
consecutively in the direction of flow. Where the 
direction of flow is ambiguous, a flow direction is 
assumed. 

b. For other than circumferential welds, except branch 
connections, two letters are added to the circumferen
tial weld number which either intersects the weld (in 
the case of the longitudinal welds) or is upstream from 
the component, as follows: 

FB - Flange Bolting 
LU - Longitudinal Seam Weld Extending ~pstream 
LD - Longitudinal Seam Weld Extending Downstream 
PL - Pipe Lug (~elded) 

PS - Pipe Support (Welded) 

B-iv 
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SC - Support Component Portion of A Welded Pipe Support 
PR - Non-Welded Pipe Restraint 

where: G is an integer assigned when there is more than one compo
nent [see (2) above] of one type or a longitudinal weld 
between successive circumferential welds. This number in
creases either sequentially from the upstream weld or clock
wise from Lo, a standard reference location used for piping 
(see examples). On double seamed elbows, the weld located 
along the outside radius is denoted by the letter non, and 
the weld located along the inside radius is denoted by the 

Example: 

letter "I". · 

AA-88-COEE-8 
AA-BB-CDEE-7PL-3 
AA-BB-COEE-7PL-l 

AA-BB-CDEE-7PL-2 
AA-88-CDEE-7 

For branch connections exceeding 1-in. diameter nominal pipe 
size for Class l and 4-in. diameter nominal pipe size for 
Class 2, both the r.iain run and branch line are identified 
and separated by a diagonal slash (/). To locate the branch 
connection, the upstream circumferential weld on the :nain 
run is also identified. 

Examule: 29-RC-1210-2/14-RH-llll is the branch connection 
from the line 29-RC-1210 downstream from weld :iumber 
2 which connects line 14-!lH-1211. 
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SwRI NUCLEAR PROJECl'S OPERATING PROCEDURES 

Table of Contents 
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SwRI-NDE2/0 Recording Data from Direct Visual, Liquid Penetrant, and Magnetic 
Particle Examinations 

SwRI-NDE3/0 Recording Indications During Ultrasonic Examinations 

SwRI-NDE4/0 Onsite NDE Records Control 

SwRI-NDE6/0 Use of Customer Notification Forms 
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ICN-1 

SAM2-PT3/0 Visible Water-Washable Liquid Penetrant Examinations 
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Inch in Thickness) 
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RECORDING DATA FROM DIRECT VISUAL, LIQUID PENETRANT 
AND MAGNETIC PARTICLE EXAMINATIONS 

SwRI-NDE2 

1. PURPOSE AND APPLICATION 

This procedure provides the technical information and detailed steps required for recording 
data from direct visual, liquid penetrant, and magnetic particle examinations of components, 
welds, heat-affected zones, and adjacent base material. 

2 APPLiCABLE DOCUMENTS 

(1) Southwest Research Insitute (SwRI) Nuclear Quality Assurance Program Manual 
(NQAPM). 

(2) The applicable nuclear projects operating procedure for the examination being conducted. 

3. RESPONSIBILIJY 

• 

(1) . The Director of the Department of NDE Services shall be responsible for the approval • 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PROCEDURE REQUIREMENTS 

(1) Personnel utilizing this procedure shall be certified in accordance with SwRI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination 
Personnel Qualification and Certification." 

(2) Examination shall be conducted as required by the applicable NPOPs. · 

·5. PROCEDURE 

5.1 Definitions 

L measurements 

L0 location 

W measurements 

W
0 

location 

SwRI Form OA-3-3 

Measurements reeorded at the centerline of the weld .and 
parallel to the weld for nontransverse indications. 

The origin for L measurements. 

Measurements recorded on either side of the weld, perpendicu
lar to the weld for nontransverse indications. 

The origin for W measurements. • 
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5.2 Weld Length 

Weld length, when required, shall be measured with a steel measuring tape and the 
distance recorded in inches and common fractions to the nearest 1/16 inch. 

(1) For circumferential, longitudinal, and nozzle-to-shell welds, the weld length shall 
be measured along the weld centerline. 

(2) For branch connection welds, lugs, supports and other similarly welded attach
ments with fillet type weld surfaces, the weld length shall be measured on the 
component surface at the junction of the weld fusion line and the component 
surface, i.e., vessel or pipe surface. 

53 L Measurements 

SwRI Form OA-3-3 

L measurements shall be recorded in inches and common fractions, to the nearest 
1/16 inch. 

L measurements shall be made directly from L 0 to the geometric center of the 
indication. · 

L measurements for components with a flow direction, other than branch connection 
and nozzle-to-shell, shall be made clockwise looking in the direction of the flow. Branch 
connections and nozzle-to-shell measurements shall be made clockwise from L0 • 

Measurements for components without a flow direction shall be made clockwise as 
viewed from above the vertical component or clockwise as viewed from an identified 
end of a horizontal component. The end of the horizontal component referenced to 
determine clockwise shall be recorded in the REMARKS section of the applicable 
Examination Record. 

L measurements shall be made clockwise as viewed from the top side of the stud, bolt, 
nut or washer; or as viewed from an identified end of the component. L measurements 
for other nonwelded components, e.g., cladding patches, shall be made from an L

0 
described on the appropriate Examin~tion Record. 

(1) For circumferential, nozzle-to-shell, and longitudinal welds, the L measurements 
shall be made along the weld centerline. 
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(2) For branch connection, lugs, supports and other similar welded attachments with 
fillet-type weld surfaces, the L measurements shall be made along the weld fusion 
line on the component surface, i.e., pipe or vessel surface. 

(3) For studs, bolts, nuts, washers, and other nonwelded components, the L measure
ments shall be made from L0 to the geometric center of the indication. 

• 

5.4 W Measurements 

W measurements shall be recorded in inches and common fractions, to the nearest 
1/16 inch. 

(1) For circumferential, nozzle-to-shell, and longitudinal welds, the W measurements 
shall be made perpendicular to the weld centerline from W 

0 
to the geometric 

center of the indication. 

(2) For branch connections, supports, and other similarly welded attachments with 
fillet-type weld surfaces, the component surface used to determine W shall be 
identified on the applicable ~amination Record. W measurements shall be made 
perpendicular to the weld from W 

0 
to the geometric center of the indication. 

(3) For s~uds, bolts, nuts, washers, and other nonwelded components, the W measure- • 
ments shall be made from W to the geometric center of the indication. W 
measurements for studs or boYts with heater holes, nuts, and washers shall be 
made from the top edge of the bore or heater hole. and continue down the 
component. W measurements for studs or bolts without heater holes shall be 
made from the top center of the component. Measurements for other types of 
nonwelded components, e.g., cladding patches, shall be made from W 

0 
determined 

by the examiner and described on the appropriate Examination Record. 

55 Indication 1)iles 
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Indications shall be recorded on the applicable Examination Record as rounded, linear, 
or as a group of rounded indications. Further information about the indication shall 
be recorded under the REMARKS section of the applicable Examination Record. 

( 1) Rounded Indications 

A rounded indication shall be an indication which is less tha·n three times as long 
as it is wide. 

(2) Linear Indications 

A linear indication shall be an indication which is equal to or greater than three 
times as long as it is wid~. 

• 
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The size of the area and the number of rounded . indications required to be 
recorded, when applicable, shall be a stipulated in the applicable nuclear projects 
operating procedure. 

5.6 Indication Size 

5.7 

The size of an indication shall be measured to the nearest 1/32 inch with a 6-inch steel 
scale or steel measuring tape. 

(1) Rounded Indications 

Round indications or indications closer to being round than elliptical shall be 
measured at the maximum diameter. Elliptical indications shall be measured 
across the maximum length and maximum width. 

(2) Linear Indications 

Linear indications shall be measured along the length of the indication. 

Abbreviations 

Appropriate abbreviations (listed below), which describe the indication location with 
respect to W 

0
, shall be entered on the applicable Examination Record with the measurements. 

(1) Up/Upstream - Up 

(2) Down/Downstream - Dn 

(3) Clockwise - CW 

(4) Counterclockwise - CCW 

(5) Centerline - £ 

(6) Vessel side - V 

(7) Lug or support side - L or S 

(8) Pipe Side - P 

6. RECORDS 

Records shall be maintained in accordance with the applicable nondestructive examination 
procedure. · 

SwRl Form QA-3-3 
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RECORDING INDICATIONS DURING ULTRASONIC EXAMINATIONS 

SwRI-NDEJ 

1. PURPOSE AND APPUCATION 

This procedure specifies the method for recording indications observed during ultrasonic 
examinations. Included are weld length measurements, search unit locations using reference 
points, indication metal paths and amplitudes, and examination limitations. 

2 APPUCABLE DOCUMENfS 

(1) Southwest Research Institute (SwRI) Nuclear Quality Assurance Program Manual 

(2) The Sw RI nuclear projects operating procedures (NPOP) for the ultrasonic examinations 
being conducted. 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL CERIIFICATION 

Personnel utilizing this procedure shall be certified in accordance with SwRI NPOP 
2.0-NDES-101, "Nondestructive Examination Personnel Qualification and Certification." 

5. PROCEDURE 

5.1 VVeld I..engths 

(1) Weld lengths, if required, shall be measured with a steel measuring tape and the 
distance shall be recorded in inches and common fractions to the nearest 1/16 inch. 
Weld length measurements shall start at zero reference points (L

0
). See 

SwRI-NDE7 to determine the L
0 

location. 

(2) Weld lengths for circumferential, longitudinal and nozzle-to-shell welds shall be 
measured along the centerline of the weld. 

(3) Weld lengths for branch connections and fillet-type welds shall be measured on 
the examination surface at the junction of the weld and the examination surface. 

• 

( 4) The crown height and width for fillet welds shall be measured as shown in • 
Figure 1. 

SwRI Form OA-3-3 
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Metal path measurements shall be recorded in inches and decimal fractions to the 
smallest screen division. 

5.3 . .Amplitude Determination 

Signal amplitude shall be measured as a percent of the calibrated distance amplitude 
correction (DAC). Determine the decibels (dB) above or below DAC by adjusting the gain 
control until the peak indication amplitude matches the DAC line. The percent of DAC shall 
be determined from Table 2. 

5.4 Reference Points 

Reference points with a maximum spacing of 5 inches shall be drawn on die weld 
centerline for circumferential, longitudinal, and fillet-type welds. 

5.4.2 Vessels 

SwRI Form QA-3-3 

(1) Circumferential Butt Welds 

(a) Reference points with a maximum spacing of 10 inches shall be 
drawn on the weld centerline, except vessel-to-flange welds· examined 
from the seal surface. For vessel-to-flange welds examined from the 
seal surface, the reference points shall be the stud hole centerlines. 

(b) Each reference point shall be laid out and identified on the vessel 
in inches from L0 or from a determined, identifiable reference mark. 

(2) Lon&itudinal Welds 

(a) Reference points with a maximum spacing of 10 inches shall be 
drawn on the weld centerline. The reference points shall be laid out 
from the fusion line of the intersecting circumferential weld. 

(b) Each reference point shall be identified on the vessel in inches from 
L0 or from a determined, identifiable reference mark. 
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(3) Nozzle-to-Shell Welds 

(a) A reference circle shall be drawn within 1/2 inch of the weld 
centerline. Points every 10 inches around the circle shall be marked 
on the vessel and should be utilized for the L measurements. 

(i) L measurements shall be made along the circle from L
0 

to 
the axial center of the search unit. 

(ii) W measurements shall be made from weld centerline, which 
has been identified by the circle, to the exit point of the 
search unit. 

(b) If the weld location cannot be determined, on the vessel surface, 
refer to nozzle drawing and calculate the circle defined above as 
follows: 

(i) Measure the circumference of the nozzle boss and divide this 
distance by 6.28. This is the nozzle boss radius (NBR). 

(ii) From the nozzle drawing, determine· the weld centerline 
radius (CLR), and subtract the NBR from the CLR 
(CLR-NBR). This will be the distance from the nozzle boss 
to the reference circle. 

5.5 L and W Measurements for Indications 

(1) 

(2) 

(3) 

(4) 

5.5.1 

SwRI Form OA-3-3 

L and W measurements shall be recorded in inches and common fractions to the 
nearest 1/16 inch using a steel ruler or a steel measuring tape. 

Angle-beam L measurements will be made to the axial center of the search unit 
and W measurements will be made to the search unit exit point. · 

Straight-beam DAC, L and W measurements shall be made to the axial center of 
the search unit. 

Land W measurements for straight-beam and angle-beam indications shall be made 
at each location as required in Table 1. 

Pjpin& 

(1) Circumferential and Longitudinal Welds 

(a) Indications Parallel to the Weld 

L measurements shall be made from L0 to the axial center of the 
search unit wedge. 

• 

• 

• 
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W measurements shall be made from the center line of the weld to 
the exit point of the sound beam as marked on the search unit 
wedge. 

(b) Indications Perpendicular to the Weld 

L measurements shall be inade from the center line of the weld to 
the axial center of the search unit. 

W measurements shall be made from LQ to the exit point of the 
sound beam as marked on the search umt wedge. 

(c) Land W measurements for tangential scanning shall be made as 
shown in Figure 2. 

(2) Branch Connections and Fillet-JJ'.pe Welds 

(a) Indications Parallel to the Weld 

(b) 

L measurements shall be made from L
0 

to the axial center of the 
search unit wedge. 

W measurements shall be made from the weld fusion line main run 
side to the exit point of the sound beam as marked on the search 
unit wedge. 

Indications Perpendicular to the Weld 

L measurements shall be made from the weld fusion line main. run 
side to the axial center of the search unit wedge. 

W measurements shall be made from LQ to the exit point of the 
sound beam as marked on the search umt wedge. . 

( c) L and W measurements for tangential scanning shall be made as 
shown in Figure 2. 

S.S.2 Boltin& 

SwRl Form QA-3-3 

( 1) Threads in Flanies 

(a) L measurements shall be made from L0 (vessel 0) to the center of 
the search unit. 

(b) W measurements shall be made from the edge of the seal surface 
to the center of the search unit. 
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(2) Studs 

(a) 

(b) 

(3) Nuts 

L measurements shall be made clockwise (CW) from L0 [the 
stamped identification (ID) number] .. 

W measurements shall be made as follows: 

(i) 

(ii) 

Studs with heater holes shall be measured from the edge of 
the hole to the exit point of the search unit. 

Studs without heater holes shall be measured from the center 
of an identified end to the center of the search unit. 

(a) L measurements .. shall be made as follows: 

(i) The measurement for straight beam shall be made CW from 
L 0 (the stamped ID number) as viewed from the ID end of 
the component. 

• 

(ii) The measurement for angle beam shall be made from the • 
outer edge of the ID end to the axial centerline of the search 
unit. 

(b) W measurements shall be made as follows: 

(i) 

(ii) 

The measurement for straight beam shall be made from the 
inside edge of the nut to the axial centerline of the search unit. 

The measurement for angle beam shall be made CW from L 
to the exit point of the search unit, as viewed from the ID en~ 
of the component. 

5.5.3 Vessels 

SwAI Form QA-3-3 

(1) Circumferential Longitudinal and Nozzle Welds 

(a) Indications Parallel to the Weld 

L measurements shall be made from L
0 

(Vessel 0) to the axial • 
center of the search unit wedge. 
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W measurements shall be made from the center line of the weld ( ~ 
of weld) to the exit point of the sound beam as marked on the 
search unit wedge. 

(b) Indications Perpendicular to the Weld 

L measurements shall be made from the center line of the weld ( ~ 
of weld) to the axial center of the search unit. 

W measurements shall be made from L0 (Vessel 0) to the exit point 
of the sound beam as marked on the search unit wedge. 

(2) Vessel-to-F1ange Welds from the Seal Surface 

(3) 

L measurements shall be made from L
0 

(Vessel 0) to the center of the 
search unit. 

W measurements shall be made from the edge of the flange seal surface 
and the inside surface of the vessel to the center of the search unit. 

Nozzle Inside Radius 

For the method of recording indications observed during nozzle inside 
radius. examinations, refer to the applicable examination procedure. 

6. EXAMINATION LIMITATIONS 

(1) 

(2) 

(3) 

6.1 

When limitations to the scanning coverage requirements are encountered, W 
measurements shall be made to the search unit exit point for angle-beam or axial center 
for straight-beam search units. L measurements shall be made to the axial center of the 
search unit. 

When a weld cannot be examined from one side due to configuration, the limitations 
should be recorded as "no examination on the (UP, DN, CW, CCW, etc.) side due to 
configuration." 

When a partial examination is performed from one side or the other of a weld, the 
limitations for the lamination examination record should refer to the angle-beam 
examination record. The reference to the angle-beam examination may be recorded as 
"same as angle beam" or "see angle-beam limitations." 

Straidit Beam 

Except as described above, limitations encountered during the straight-beam DAC and 
lamination examinations shall be recorded . 

SwRI Form OA-3-3 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

6.2 Ande Beam 

SwRI-NDE3. 
Rev .. 0, Chg. 0 
March 1990 
Page 8 of 14 

Limitations shall be recorded for angle-beam examinations. For examinations which 
utilize two angles, the limitations of the search unit with the larger limitations shall be 
recorded. 

7. SEARCH UNIT LQCATIONS 

Appropriate abbreviations which descnbe the 5earch unit location with respect to the weld 
centerline or edge (listed below) shall be entered on the applicable SwRI Examination Record 
with the measurements. · 

(1) Up/Upstream - UP 

(2) Down/Downstream - DN 

. (3) Clockwise - CW 

( 4) Counterclockwise - CCW 

( 5) Weld Centerline - £ 

( 6) Vessel side of centerline - V 

(7) Lug or support side - L or S 

(8) Head or shell side - H or S 

(9) Other symbols with descriptions entered in the Remarks section may be used as approved 
by the Team Supervisor. 

8. RECORDS 

Required records shall be maintained in accordance with the applicable NPOP. 

SwRI Form OA-3-3 
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REQUIRED LAND W RECORDING FOR INDICATIONS 

Reguired L Positions 

L 1 50% · 

Lmax 

Lz50% 

Reguired L Positions 

Lz100% 

Li 50% 

PIPING 

1974 Code Recording Requirements 

50% w1 

x 

1m Through 1986 Code Recording Requirements 

x x 

X = Required recording position to include metal paths 

SwRI Form OA-3-3 

50% W2 

100%W2 

x 
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All nongeometric indications within the inner 25% of throughwall thickness shall be recorded as 
follows: 

20%Wi 50%Wi 100% W i > 100 DAC 
1/2 MaxWi wmax 

> 100 DAC 100% W 2 
1/2 Max W2 

50%W2 20%W2 

Li 20% x x x 
Li 50% x x x x x 
Li 100% x x x x x x x 
LMax x x x x x x x x x 
Li 100% x x x x x x x 
Li50% x x x x x 
Li20% x x x 
~OS x x x x x x x x x 

~s = Intermediate positions as required every 1/4 inch 

All indications detected within the outer 75% of the throughwall thickness of the vessel wall, as 
measured from the inside surface, and geometric indications within the inner 25% of throughwall 
thickness shall be recorded as follows: 

(1) Indications 50% to 100% DAC 

50% Wi wmax 50%W2 

Li 50% x 
Lmax x x x 
Li50% x 
i.pos x x x 

(2) Indications Greater Than 10d% DAC 

Wi 
1/2 max wmax 

W2 
1/2 max 

Li 50% x 
Lmax x x x 
Li50% x 
~s x x x 

X = Required recording positions to include metal paths 
~s = Intermediate L positions as required every 9/10 of the transducer dimension 

SwRI Form QA-3-3 
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OTIIER TIIAN RPV 

(1) Indications 50% to 100% DAC 

50% w1 wmax 50%W2 

L150% x 
Lmax x x x 
Li50% x 
~s x x x 

(2) Indications Greater Than 100% DAC 

w1 
1/2 max wmax 

W2 
1/2 max 

L1 50% x 
Lmax x x x 
Li50% x 
~ x x x 

x = Required recording positions to include 
metal paths 
Intermediate L positions as required every 
9 /10 of the transducer dimension -

SwRI-NDE3 
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DAC VS. dB CONVERSION CHART 

%DAC QB %DAC 

100 0 100 
90 1 112 
80 2 125 
70 3 141 
63 4 159 
56 5 178 
50 6 200 
45 7 224 
40 8 251 
36 9 282 
32 10 316 
28 11 355 
25 12 400 
22 13 447 
20 14 501 
18 15 562 
16 16 631 
14 17 708 
13 18 794 
11 19 891 
10 20 1000 
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Percent DAC of an amplitude below DAC, which must be increased in amplitude by the dB num
ber change to equal DAC, is read in the column on the left. 

For example, an indication is increased in amplitude by 13 dB to equal the DAC curve; therefore, 
the indication is 22 percent of DAC. 

Percent DAC of an amplitude above DAC, which must be decreased in amplitude by the dB 
number change to equal DAC, is read in the column on the right. 

For example, an indication is decreased in amplitude by 13 dB to equal the DAC curve; therefore, 
the indication is 447 percent of DAC. 

·swRI Form OA-3-3 
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Vessel 

Fillet 
Weld 

Figure 1. Fillet weld measurements 
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Figure 2. Measurements for tangential scanning on piping welds 
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1. PURPOSE AND APPLICATION 

This procedure describes the onsite control required for nondestructive examination (NDE) 
records generated at a nuclear power facility. These records include original examination, 
summary, and resolution records, magnetic tapes, videotapes, and other information as defined 
by the Project Manager. 

2 RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The Inspection Engineer shall be responsible for the implementation of this procedure . 

3. PROCEDURE 

3.1 Original Examination Records 

SwRI Form QA-3-3 

( 1) Original examination records are to be serialized either at Southwest Research 
Institute (SwRI) or at the site. 

(2) Original examination records shall be filled out at the examination location and 
during the examination time. 

(3) The examination records shall be turned in to the team staging area (office, trailer, 
etc.) on a periodic basis (e.g., at meal time, at the end of the day, upon leaving 
controlled areas) for final review. · 

(4) The review process is performed as follows: 

(5) 

(a) The original examination records shall be checked for completeness and 
accuracy. 

(b) If the original examination record requires clarification or correction, it shall 
be returned to the examiner. 

( c) After clarifications or corrections, if any, have been made and initialed by 
t.he examiner, the reviewer shall sign each record which does not contain 
indications requiring evaluation/resolution. 

The original examination records which have been reviewed and signed shall be 
summarized in accordance with Subsection 3:3. 

• 

• 

• 
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(6) Original examination records which c.ontain indications requiring evaluation/ 
resolution shall be resolved as follows: 

(a) Original examination records requiring evaluation/resolution which document 
visual or surface examinations shall be reviewed, signed by the reviewer, and 
used to generate a Customer Notification Form (CNF). The CNF shall be 
completed in accordance with SwRI Nuclear Projects Operating Procedure 
(NPOP) SwRI-NDE6. These documents shall then be filed in accordance 
with Subsection 3.3. 

(b) Original examination records requiring evaluation/resolution which document 
ultrasonic examinations shall be used to resolve the indications according to 
Subsection 3.2. 

Resolution Records 

(1) Resolution records are to be serialized either at Sw RI or at the site. 

(2) The Level II or Level ill examiner shall take the steps necessary to fesolve the 
ultrasonic indications and complete a resolution record describing the results of his 
analysis. Any- additional documentation required to support the resolution shall 
be attached. 

(3) Original examination records and resolution records with indications requiring no 
further action shall be reviewed and summarized in accordance with Subsection 3.3. 

(4) Examination records with indications requiring further action shall be reported to 
the Director of the Department of NDE Services. 

(5) Indications which have been deemed reportable and require Customer disposition 
shall be reported on a CNF form. The CNF shall be completed in aecordance with 
SwRI NPOP SwRI-NDE6. 

Summaiy Records 

(1) Summary Records are to be serialized either at SwRI or at the site. 

(2) Summary Records shall be completed for each examination area prior to the 
conclusion of site activities. In certain cases (studs, nuts, etc.), one summary record 
may be used for more than one examination area. 

(3) When a computer is used to generate summary records, examination results shall 
be entered into the computer. The computer will generate the summary records 
when all required information has been entered. 

(4) If the computer is not used to generate summary records, they will be completed 
manually . 

(5) Summary Records shall be filed with the original examination records. 

•• i 
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3.4 Magnetic Tapes. Videotapes. and Laser Disks 

(1) Magnetic tapes, videotapes, and laser disks generated during-automated ultrasonic 
examinations shall be identified with a sequence number and with the examination 
areas for which they contain data. 

(2) During the resolution of any indications, the videotapes and/or laser disks may be 
used by the Level II or Level ill examiner, as needed. 

4. Customer Review 

The Customer may elect to review and approve original examination records prior to shipment 
to SwRI. SwRI personnel will assure that the examination records are complete and reviewed 
by a Level II prior to Customer review. 

5. RECORDS 

Prior to departing the site, the original examination record package with the exception of 
magnetic tapes, videotapes, and laser disks shall be reproduced and a copy shall be transmitted 
to the Customer. 

SwRI Form QA-3-3 
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This procedure describes the steps to be followed when a Customer Notification Form (CNF) 
is issued. A CNF will be issued to notify a Customer of (1) reportable nondestructive 
examination results, and (2) other relevant information. 

2 APPLICABLE DOCUMENT 

Southwest Research Institute (SwRI) Nuclear Quality Assurance Program Manual 

3. RESPONSIBILI1Y 

• 

(1) · The Director of the Department of NDE Services shall be responsible for the approval • 
of this procedure. 

(2) The Project Manager shall be responsible for the implementation of this procedure. 

4~ PROCEDURE 

( 1) When required, a CNF (see Figure 1 for example) shall be issued. A CNF should be 
issued as soon as possible, but certainly prior to the completion of site activities. 

(2) When a CNF(s) is issued, a log shall be maintained in order to track progress until the 
CNF is closed. 

(3) The five parts of a CNF are normally completed as follows: 

(a) The SwRI representative initiates the CNF by describing the relevant information 
in Part I, noting and attaching any applicable examination records. When the CNF 
is submitted, the Customer will sign in Part II to acknowledge receipt, and Sw RI 
will retain one copy. 

(b) The Customer indicates the desired disposition and, if required, a reexamination 
is performed. These notifications may be handled verbally until the reexamination 
reveals the desired results. At that time, both Parts ill and IV shall be completed . 

• 
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( c) Finally, in order to assure Customer satisfaction with the final disposition, the 
Customer will sign Part V. 

( d) SwRI will retain a fully completed copy (the original is preferable to assure good 
quality copies in the final report). 

(4) The procedure in (3) above may be modified at Customer request and Project Manager 
concurrence, provided the intent is maintained. · 

S. RECORDS 

CNF(s) produced in accordance with this procedure shall be stored in the Division 17 Records 
Vault, or as specified by the Customer . 

SwRI Form QA-3-3 
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Convnents: -----------....,.----------------

Attacnments: 

Corm1GfltS: _______________________ _ 

Comments:------------------------

Attacnments: 

Date: 
SWAI Fonn NOTR-CNF-1, Rev. 2 

Figure 1. Example of a CNF 
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This procedure describes a method of locating and marking zero reference points (L
0

) and 
weld identification numbers adjacent to nuclear power plant piping welds and attachments. 

2. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the iinplementation of this procedure. 

3. PROCEDURE 

3.1 General 

In addition to the requirements of this procedure, the policies, practices, and rules of the 
nuclear plant shall be followed in the execution of the marking operation. Marking 
equipment shall be approved by the customer prior to use. 

3.2 Egµjpment 

(1) For initial marking, or when only temporary marking is desired, a marking pencil 
or commercial pipe marker may be used. 

(2) For permanent marking, a commercial electric engraver, pneumatic engraver, or 
low-stress punch may be used. If an engraver is used, the tip shall be manufactured 
of commercial-grade diamond or tungsten carbide material. 

33 Determination of Zero Reference Location on Welds 

The following rules shall be observed in determining the zero reference location (L
0

) on 
circumferential, longitudinal and branch connection piping welds, and welded piping lugs 
and piping supports. If more than one rule is applicable, the lowest numbered rule shall 
be applied. 

Swiil Form OA-3-3 

(1) Rule 1. For any pipe having a horizontal component at the weld (any pipe 
positioned at other than 90° from the horizontal), use the top centerline of the 
weld. 
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Rule 2. If a pipe is vertical at the weld (no horizontal component) and the weld 
is either an elbow-to-Z or a Z-to-elbow, where Z is any piping component other 
than an elbow, use the centerline of the outside radius of the elbow. 

Rule 3. If a pipe is vertical at the weld (no horizontal component) and the weld 
is a pipe-to-pipe, elbow-to-elbow, Z-to-pipe, or pipe-to-Z, where Z is any piping 
component other than an elbow, use an extension of the centerline of the outside 
radius of the elbow above the weld. 

Rule 4. If in rule (3) there is no elbow above the weld, use an extension of the 
centerline of the outside radius of the elbow below the weld. · 

Rule 5. If Rule (3) or (4) cannot be used because no elbows are visible, choose 
the most convenient location. · When ref erring to Rule ( 5), describe the method 
for establishing L

0 
on the Examination Record. 

··' 
Rule 6. For branch connection welds (saddle welds, sweepolets, weldolet; etc.) and 
for welded lugs and pipe supports, use the upstream intersection of the weld and 
the centerline of the branch connection, lug, or support, as applicable. 

(7) Rule 7. · For a longitudinal weld intersecting a circumferential weld, use the 
junction (near or inside edge of the circumferential weld) of the longitudinal with 
the circumferential . 

3.4 Weld Joint Identification 

SwRI Form OA-3-3 

The area to be marked shall be free of weld spatter, rust, rough surfaces, or any other 
condition which would prevent clear marking. 

The LQ reference for each weld shall.be located in accordance with Subsection 3.3 of this 
procedure (also see Figure 1). The L

0 
reference mark (-0-) shall be placed at that 

location. · 

Each weld joint should be marked with its appropriate identification number traceable· 
to the Examination Plan and/or weld identification figures . 
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If weld joint inaccessibility prevents use of the equipment or methods described in this 
procedure, other zero reference or weld joint identification number locations may be used 
as considered necessary and acceptable by the Project Manager, Inspection Engineer, or 
Team Supervisor. Under these circumstances, a description of the equipment or methods 
used shall be entered on the applicable Examination Record. 

4. RECORDS 

Records generated in accordance with this procedure shall be stored and maintained m 
accordance with project requirements. 

Swiil Form OA-3-3 
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Figure 1. Zero Reference Location on Welds 
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SOLVENT-REMOVABLE UQUID PENETRANT COLOR CONTRAST EXAMINATION 

SAM2-PI'1 

1. PURPOSE AND APPUCATION 

(1) This procedure provides the technical information and detailed steps required to ensure 
proper liquid pe~etrant examination of nonporous aluminum, austenitic, or carbon steel 
materials in accordance with the applicable American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Codes. 

(2) The color contrast method of solvent-removable liquid penetrant examination shall be 
employed as specified in this procedure for detection of surface discontinuities in 
aluminum, austenitic, or carbon steel material. 

(3) Components and welds to be examined are specified in the applicable Southwest 
Research Institute (SwRI) Examination Plan. 

2 APPliCABLE DOCUMENTS 

(1) 

(2) 

(3) 

ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of nde Services shall be responsible for the approval of 
this procedure. · 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EOUIPMENf 

4.1 Personnel Certification 

Personnel performing examinations shall be certified in accordance with Sw RI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." 

SwRI Form QA-3-3 
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4.2 Material{Eguipment Certification 

(1) The penetrant materials used shall be certified for sulfur content and total halogens 
in accordance with ASTM D-129-64 and ASTM D-808-63. 

(2) Certified reports for all surface contact materials to be used for penetrant 
examinations, giving batch numbers and analysis results, shall be obtained from 
the supplier. Copies of the certified reports shall be retained with the examination 
records. 

(3) Equipment used to measure surface temperature shall have been calibrated and 
certified, and shall display a valid calibration tag as required by SwRI NPOP 
12.0-NDES-102. 

43 Materials and Egpipment 

The following materials and equipment shall be used for examinations performed in 
accordance with this procedure: 

(1) Precleaner - Spotcheck, Type SKC-NF or Type SKC-S 

(2) Penetrant - Spotcheck, Type SKL-HF /SKL-S or SKL-HF /S 

(3) Penetrant Remover - Spotcheck, Type SKC-NF or Type SKC-S 

(4) · Developer - Spotcheck, Type SKD-NF or Type SKD-S 

( 5) A thermometer, certified as described in Section 4.2 

(6) A flashlight or drop light 

4-4 Safety Precautions 

Safety precautions in accordance with instructions furnished with each manufacturer's 
penetrant material shall be observed. Highly volatile solvents shall be used cautiously since the 
vapors may be toxic and the liquids may irritate the skin. Extreme care should be exercised 
in handling highly flammable solvents. 

5. EXAMINATION METHOD 

5.1 Surface Condition 

SwRI Form OA-3-3 

(1) Unless otherwise specified by Public Service Electric and Gas Company (PSE&G), 
all penetrant examinations shall be performed on components in their final surface 
condition . 
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(2) The surface to be examined and adjacent areas for a minimum of 1 inch shall be 
free from scale, slag, dirt, grease, weld spatter, oil, paint, or any other extraneous 
matter that would obscure surface openings or otherwise interfere with the 
examination. 

5.2 Preaamination Cleaning 

(1) The surface to be examined and adjacent areas within at least 1 inch shall be 
thoroughly washed with precleaner in such a manner that foreign material and 
contaminants are removed. 

(2) The examination surface shall then be wiped dry with a lint-free cloth or absorbent 
paper, allowing a minimum of 5 minutes for complete evaporation. 

5.3 Temperature Reading;; 

The serial number of the thermometer used and the examination surface temperature 
(after preexamination cleaning and before application of penetrant) shall be recorded on the 
Sw RI Liquid Penetrant Examination Record. 

5.4 Ap.plication of Penetrant 

SwRI Form OA-3-3 

(1) The penetrant shall be taken from a clean, controlled container to ensure its purity. 
It shall be applied by brushing or spraying and shall evenly cover all areas of the 
surface being examined. 

(2) The allowable minimum and maximum penetrant dwell times shall be as follows: 

• 

• 

• 
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60-70 
71-90 
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101-125 

Dwell Tnne (Minutes) 

20-30 
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When examinations ar~ to be performed on components whose temperature is 
below 60°F or above 125°F, this procedure shall be qualified in accordance with the 
requirements of Section V, Article 6, Subarticle T-660. 

. (4) The penetrant shall not be allowed to dry. If drying occurs, the penetrant shall be 
removed and the entire procedural process shall be repeated. 

S.S Removal of Excess Penetrant 

(1) Initially, the excess penetrant shall be removed by wiping the surface with clean, 
dry, lint-free cloths or absorbent paper until most traces of excess penetrant have 
been removed. 

(2) A clean, dry, lint-free cloth or absorbent paper shall then be moistened with 
penetrant remover, and the surface shall be wiped lightly until all remaining traces 
of excess penetrant have been removed. Extreme ·care shall be employed to avoid 
the use of an excessive amount of remover in order to preclude the removal of 
penetrant from discontinuities. 

(3) The surface shall not be flushed nor receive direct application of remover prior to 
the application of the developer. 

S.6 Dtyin& 

(1) The surface shall be completely dry prior to the application of the developer. 

(2) Drying time shall be a minimum of S minutes to a maximum of 30 minutes after 
the excess penetrant has been removed. 

5.7 Ap.plication of Developer 

SwRI Form OA-3-3 

(1) The wet developer shall be applied by spraying from a pressurized container, 

(2) After sufficient agitation of the pressurized container to ensure that the particles 
in suspension are dispersed, a smooth, uniform layer of the suspended powder shall 
be sprayed onto the surface. 

(3) The developer shall be used sparingly. The proper developer thickness will dry to 
a thin, translucent layer. If the coating is too thick, it may mask indications. The 
examination surface shall be observed during the application of the developer to 
monitor the behavior of indications which tend to bleed-out profusely. 

•1';' 
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( 4) Final interpretation of indications shall be made a minimum of 7 minutes to a 
maximum of 30 minutes after the developer has been applied. 

6. EXAMINATION 

6.1 Examination Areas 

(1) Components, parts, and methods of examination shall be as specified in ASME 
Boiler and Pressure Vessel Code, Section XI, Tables IWB-2600 and IWC-2600. 

(2) The examination area for· circumferential and longitudinal welds shall be the weld 
and adjacent base material for a distance of 1t to either side of the weld fusion line. 

(3) The examination area for branch connections shall include the weld and base 
material for a distance of 1t from the weld fusion line on the main run pipe and 
at least 2 inches of the base material along the brai:ich run. 

( 4) The examination area for support attachments shall include the weld and pipe or 
component base material for a distance of 1/2 inch from the weld fusion line, and 
the base material of the support attachment for a distance of two times the support 
thickness from the weld fusion line. 

(5) Class 1 longitudinal welds shall be examined along the entire length of the weld 
during the preservice examination and for at least one pipe-diameter length or 
12 inches, whichever is less, from the fusion line of the intersecting circumferential 
weld during inservice examinations. 

( 6) The examination for Class 1 socket welds in piping shall be the weld, 1 t of base 
material on the pipe side, and 2.0 inches of base material on the fitting side. 

6.2 Examination Methods 

(1) Examinations shall be performed by placing the eye within 24 inches of the surface 
to be examined and at an angle no less than 30 degrees with the surface to be 
examined. A mirror may be used to improve the angle. In addition to general 
lighting, additional illumination of the examination area shall be provided at right 
and oblique angles to expose indications. The illumination shall be adequate to 
ensure no loss of sensitivity. 

(2) If the examination surface is sufficiently large to preclude complete examination 
within the prescribed times, the surface shall be examined in suitable increments. 

63 Postexamination Oeaning 

SwRI Form OA-3-3 

(1) The developer and penetrant shall be removed by wiping the surface thoroughly 
with cloths saturated with a suitable solvent. Spraying directly on the examination 
areas with pressurized containers shall be allowed for postexamination cleaning . 

(2) The surface shall then be wiped dry with clean, lint-free cloths or absorbent paper. 

• 

• 

• 
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6.4 Reexamination 

Indications that are believed to be nonrelevant shall be reexamined to verify whether 
actual defects are present. Surface conditioning may precede the reexamination. Nonrelevant 
indications and broad areas of pigmentation that would mask indications are unacceptable. 

7. RECORDING AND REPORTING CRTIERIA 

Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE2. 

The following indications shatl be recorded on the appropriate SwRI Liquid Penetrant 
Examination R~rd and reported to PSE&G . 

7.1 Base Material Indications 

(1) Linear Indications greater than 1/16-inch long for materials less than 5/8-inch 
thick, greater than 1 /8-inch long for materials from S /8-inch thick to under 2 inches 
thick, and 3/16-inch long for materials 2 inches thick and greater 

(2) Rounded indications with dimensions greater than 1/8 iilch for thicknesses less 
than S /8 inch, and greater than 3 /16 inch for thicknesses S /8 inch and greater 

(3) Four or more indications in a line separated by 1/16 inch or less edge-to-edge 

( 4) Ten or more indications in any 6 square inches of area that has a major dimension 
of no more than 6 inches, with the dimensions taken in the most unfavorable· 
location relative to the indications being evaluated 

7.2 Weld Indications 

SwRI Form OA-3-3 

(1) Cracks or linear indications 

(2) Rounded indications with dimensions greater than 3/16 inch 

(3) Four or more rounded indications in a line separated by 1/16 inch or less, 
edge-to-edge 

( 4) Ten or more rounded indications in any 6 square inches of surface, with the major 
dimension of this area not to exceed 6 inches when the area is taken in the most 
unfavorable location relative to the indiCC:tions being evaluated 
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Initial evaluation of reportable indications shall be performed by Sw RI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 
be conducted in accordance with the applicable AS:ME Boiler and Pressure Vessel Code, 
Section XI, Article IW A-3000. 

9. RECORDS 

(1) PSE&G shall receive copies of documents generated in accordance with this procedure 
in the examination report. · 

(2) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(3) The applicable data record is as follows: 

SwRI-NDTR Form No. Revision Date 

17-11 1-3-79 

SwRI Form OA-3-3 
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VISIBLE WA1ER-WASHABLE LIQUID PENETRANT EXAMINATIONS 

SAM2-PT3. 

1. PURPOSE AND APPLICATION 

( 1) This procedure provides the technical information and detailed steps required to ensure 
a proper water-washable liquid penetrant examination of nonporous austenitic or carbon 
steel materials "in accordance with the applicable American Society of Mechanical 
Engineers (AS:ME) Boiler and Pressure Vessel Codes. 

(2) The water-washable method of liquid penetrant examination shall be employed as 
specified in the procedure for the detection of surface discontinuities in austenitic or 
carbon steel material. 

(3) Components and welds to be examined are specified in the applicable Southwest 
Research Institute (SwRI) Examination Plan. 

2. APPLICABLE DOCUMENTS 

• 

(1) AS:ME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through • 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) AS:ME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations shall be certified in accordance with SwRI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." 

SwRI Form QA-3-3 
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42 Material/Egpjpment Certification 

(1) The penetrant materials used shall be certified for sulfur content and total halogens 
in accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount 
of total sulfur or halogens shall not exceed 1 % by weight. 

(2) Certified reports for all surface contact materials (except deionized water) to be 
used for penetrant examinations, giving batch numbers and analysis results, shall 
be obtained from the supplier. Copies of the certified reports shall be retained 
with the examination records. 

(3) Equipment used to measure surface temperature shall have been calibrated and 
certified, and shall display a valid calibration tag as required by SwRI NPOP 
12.0-NDES-102. 

4.3 Materials and Egpjpment 

The following materials and equipment shall be used for examinations performed in 
accordance with this procedure: 

(1) Precleaner - Uresco Type K-410C, or MET-L-CHEK Type E-59 

(2) Penetrant - Uresco Type P-303A, or MET-L-CHEK Type VP-30 

(3) Penetrant Remover - Reactor-Grade Water 

(4) Developer - Uresco Type D-495A, or MET-L-CHEK Type D-70 

(5) A thermometer, certified as described in Subsection 4.2 

4.4 Safety Precautions 

Safety precautions in accordance with instructions furnished with each manufacturer's 
penetrant material shall be observed. Highly volatile solvents shall be used cautiously since the 
vapors may be toxic and the liquids may irritate the skin. Extreme care should be exercised 
in handling highly flammable solvents. 

5. EXAMINATION METHOD 

5.1 Surface Condition 

SwRI Form QA-3-3 

(1) Unless otherwise specified by Public Service Electric and Gas Company (PSE&G), 
all penetrant examinations shall be performed on components in the final surface 
condition. 

(2) The surface to be examined and adjacent areas for a minimum of 1 inch shall be 
free of scale, slag, dirt, grease, weld spatter, oil, paint, or any other extraneous 
matter that would obscure surface openings or otherwise interfere with the 
examination. 
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(1) The surface to be examined and adjacent areas within 1 inch shall be thoroughlY. • 
washed with precleaner in such a manner that foreign material and contaminants 
are removed. 

(2) The examination surface shall then be wiped dry with a lint-free cloth or absorbent 
paper, allowing a minimum of 5 minutes for complete evaporation. 

5.3 Temperature Readings 

The serial number of the thermometer used and the examination surface temperature 
(after the preexamination cleaning and before application of the penetrant) shall be recorded 
on the SwRI Liquid Penetrant Examination Record. 

5.4 Ap,plication of Penetrant 

S;vAI Form QA-3-3 

(1) The penetrant shall be taken from a clean, controlled container to ensure its purity. 
It shall be applied by brushing or spraying and shall evenly cover all areas of the 
surface being examined. · 

(2) The allowable minimum and maximum penetrant dwell times shall be as follows: 

Component Temperature (°F) 

60-70 
71-90 
91-100 

101-125 

Dwell Time (Minutes) 

20-30 
10-30 
10-20 
10-15 • 
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When examinations are to be performed on components whose temperature is 
below 60°F or above 125°F, this procedure shall be qualified in accordance with the 
requirements of Section V, Article 6, Subarticle T-660. 

The penetrant shall not be allowed to dry. If drying occurs, the penetrant shall be 
removed and the entire procedural process shall be repeated. 

5.5 Removal of Excess Penetrant 

(1) 

(2) 

Excess penetrant shall be removed with a coarse water spray. Water pressures over 
50 psi or water temperatures over l l0°F shall not be employed. 

' 
Extreme care shall be exercised to preclude the removal of penetrant from 
discontinuities. In situations where controlled water rinsing facilities are not 
available or water rinsing operations are not appropriate, the excess penetrant shall 
be removed by wiping the surface with a lint free cloth or absorbent paper 
dampened with reactor-grade water . 

(1) The surface shall be completely dry prior to application of the developer. 

(2) Drying time shall be a minimum of 5 minutes to a maximum of 30 minutes after 
the excess penetrant has been removed. 

5. 7 Am>lication of Develo.per 

(1) The wet developer shall be applied by spraying from a pressurized -container. 

(2) After sufficient agitation of the pressurized container to ensure that the particles 
in the suspension are dispersed, a smooth, uniform layer of the suspended powder 
shall be sprayed onto the surface. 

(3) The developer shall be used sparingly. The proper developer thickness will dry to 
a thin, translucent layer. If the coating is too thick, it may mask indications. The 
examination surface shall be observed during the application of the developer to 
monitor the behavior of indications that tend to bleed-out profusely. 

( 4) Final interpretation of indications shall be made a minimum of 7 minutes to a 
maximum of 30 minutes after the developer has been applied. 

6. EXAMINATION 

6.1 Examination Areas 

SwRI Form OA-3-3 

(1) Components, parts, and methods of examination shall be as specified in ASME 
Boiler and Pressure Vessel Code, Section XI, Tables IWB-2600 and IWC-2600. 
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(2) The examination area for circumferential and longitudinal welds shall be the weld 
and adjacent base material for a distance of 1 t to either side of the weld fusion 
line. 

(3) The examination area for branch connections shall include the weld and base 
material for a distance of 1t from the weld fusion line on the main run pipe and 
at least 2 inches of base material along the branch run. 

(4) The examination area for support attachments shall include the weld and pipe or 
component base material for a distance of 1/2 inch from the weld fusion line, and 
the base material of the support attachment for a distance of two times the support 
thickness from the weld fusion line. 

(5) Class I longitudinal welds shall be examined for at least one pipe-diameter length 
or 12 inches, whichever is less, from the fusion line of the intersecting 
circumferential weld during inservice examinations. 

(6) Class 2 longitudinal welds shall be examined for the entire length between the 
fusion lines of the intersecting circumferential welds during preservice and inservice 
examinations. 

• 

(7) The examination for Class 1 socket welds in piping shall be the weld, 1t of base • 
material on the pipe side, and 2.0 inches of base material on the fitting side. 

6.2 Examination Methods 

(1) Examinations shall be performed by placing the eye within 24 inches of, and at an 
angle no less than 30 degrees with the surface to be examined. A mirror may be 
used to improve the angle. In addition to general lighting, additional illumination 
of the examination area shall be provided at right and oblique angles to expose 
indications. The illumination shall be adequate to ensure no loss of sensitivity. 

(2) If the examination surface is sufficiently large to preclude complete examination 
within the prescribed times, the surface shall be examined in suitable increments. 

63 Postexamination Oeaning 

The developer and penetrant shall be removed by wiping the surface thoroughly with 
cloths saturated with a suitable solvent or by spraying the surface thoroughly with reactor
grade water. 

6.4 Reexamination 

Indications that are believed to be nonrelevant shall be reexamined to verify whether 
actual defects are present. Surface conditioning may precede the reexamination. Nonrelevant 
indications and broad areas of pigmentation that would mask indications are unacceptable . 

SwRI Form OA-3-3 
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7. RECORDING AND REPORTING CRITERIA 

Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SWRI-NDE2. 

The following indications shall be recorded on the appropriate SwRI Liquid Penetrant 
Examination Record and reported to PSE&G: 

7.1 Base Material Indications 

(1) Linear Indications greater than 1/16-inch long for materials less than 5/8-inch 
thick, greater than 1/8-inch long for materials from 5 /8-inch thick to under 
2 inches thick, and 3/16-inch long for materials 2 inches thick and greater 

(2) Rounded indications with dimensions greater than 1/8 inch for thicknesses less 
than 5/8 inch, and greater than 3/16 inch for thicknesses 5/8 inch and greater 

(3) Four or more indications in a line separated by 1/16 inch or less, edge-to-edge 

(4) Ten or more indications in any 6 square inches of area that has a major dimension 
of no more than 6 inches, with the dimensions taken in the most unfavorable 
location relative to the indications being evaluated 

7 2 Weld Indications 

(1) Cracks or linear indications 

(2) Rounded indications with dimensions greater than 3/16 inch 

(3) Four or more indications in a line separated by 1/16 inch or less, edge-to-edge 

(4) Ten or more rounded indications in any 6 square inches of surface, with the major 
dimension of the area not to exceed 6 inches when the area is taken in the most 
unfavorable location relative to the indications being evaluated. 

8. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 
be conducted in accordance with the applicable ASME Boiler and Pressure Vessel Code, 
Section XI, Article IW A-3000. 

Swl11 Form OA-3-3 
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( 1) PSE&G shall receive copies of documents generated in accordance with this procedure 
in the SwRI Examination Report. 

(2) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(3) The applicable data record is as follows: 

SwRI-NDTR Form No. Revision Date 

17-11 1-3-79 
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Change The Following Paragraphs/Sentences To Read: 

Add or Delete The Following Paragraphs/Sentences: 

Add 7.1(5) For flywheel examinations, all indications 1/16-inch or greater shall be recorded. 

Flywheel examinations performed in accordance with Reg. Guide 1.14, Revision 1 dated August 1975 
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DRY POWDER MAGNETIC PARTICLE EXAMINATION 

SAM2-MT1 

1. PURPOSE AND APPUCATION 

(1) 

(2) 

(3) 

This procedure provides the technical information and detailed steps required to ensure 
proper dry powder magnetic particle examinations of ferromagnetic materials in 
accordance with the applicable American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Codes. 

This procedure shall be utilized for the dry powder magnetic particle examination of 
ferromagnetic materials employing alternating current (AC) yoke techniques. 

Areas to be examined shall be ferritic components, longitudinal and circumferential welds, 
butt and fillet welds of branch connections, and support attachments as specified in the 
applicable Southwest Research Institute (SwRI) Examination Plan. 

2 APPLICABLE DOCUMENTS 

• 

(1) ASME Boiler and Pressure Vessel Code, Section XI~ 1974 Edition with Addenda through • 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. · RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations shall be certified in accordance with SwRI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." 

SwRI Form OA-3-3 
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EmUPment 

(1) AC electromagnetic yokes to ~ utilized shall have a lifting power of 10 pounds or 
greater at the maximum pole spacing that will be used. 

(2) Dry magnetic particles shall be utilized as the examination medium. The color 
selected shall provide adequate contrast with the examination area. 

(3) Dry magnetic particles shall be selected from the following: 

(a) Magnaflux Red No. 8A Powder 

(b) Magnaflux Grey No. 1 Powder 

(c) Magnaflux Black No. 3A Powder 

(d) Dry magnetic particles equivalent to those specified above may also be used. 

(4) Devices used for application of dry magnetic particles shall be: 

(a) Magnetic Particle Puffer Bottle, Model PB-1 

(b) Magnaflux Pneumatic Applicator 

Cah"bration Block 

A ferromagnetic calibration block weighing a minimum of 10 pounds shall be used to 
confirm the lifting power of AC yokes. 

5. CALIBRATION AND EXAMINATION MErHODS 

5.1 Cah"bration 

SwRI Form QA-3-3 

( 1) The applicable calibration block described in Subsection 4.3 of this procedure shall 
be used to verify the proper operation of the AC electromagnetic yoke: 

(a) At the start of a series of examinations 

(b) With any substitution of examination personnel 

( c) With any substitution of power source 

( d) At least every 4 hours during the examination 

( e) At the finish of a series of examinations 

(f) When the power operation of the yoke is in doubt 

··:-

- - - - ---------------------------------



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

SAM2-MT1 
Rev. 0, Chg. 0 
February 1990 
Page 4 of 7 

(2) All magnetic particle yoke verification times shall be entered on the Sw RI Magnetic 
Particle Examination Record. 

5.2 Examination Method 

(1) 

(2) 

(3) 

Variable electromagnetic yoke pole spacing shall be a maximum of 9.0 inches, 
measured on the material surface between the centerline of the poles. The 
straight.;line distance measured between the centerline of the poles shall be no 
greater than 6.0 inches and shall not exceed the distance used during calibration 
verification. 

The dry magnetic particles used shall be applied by lightly dusting a small quantity 
over the examination area. If a pneumatic applicator is used, the excess shall be 
removed with a gentle stream of air. 

The AC electromagnetic yoke shall remain activated during the application and 
removal of excess material. 

( 4) The AC electromagnetic yoke shall be applied three times on each portion of the 
examination area. The first application shall be on the centerline of the weld, when 
applicable, with both yoke poles on the weld. The second and third applications 

• 

shall be conducted with the-lines of magnetic flux approximately at right angles to. • 
the first application and separated by no more than 1/2 times the yoke pole 
spacing. Overlap shall be sufficient. to ensure the entire examination area is 
covered (see Figure 1 ). 

6. EXAMINATION 

6.1 Examination Areas 

SwRI Form OA-3-3 

Examinations shall be performed on materials in their completed condition; 

6.1.1 Surface Prq>aration 

(1) The examination area of welds and adjacent base materials shall be free from 
sharp surface irregularities such as deep valleys between stringer beads. 

(2) The examination area shall be clean and dry. The examination area and a 
minimum of 1 inch on each side of the examination area shall be free from 
oil, sand, rust, grease, paint, slag, loose scale, or other· surface conditions 
which may mask indications of unacceptable discontinuities. 

(3) After slag removal, as-welded surfaces shall be considered suit~ble, without 
grinding, if the · weld contour blends into the base material without 
undercutting. 

• 
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(1) The examination area for circumferential and longitudinal welds shall be the 
weld and adjacent base material for a distance of 1t to each side of the weld 
fusion line. 

(2) The examination area for branch connections shall include the weld and the 
base material for a distance of 1t from the weld fusion line on the main run 
pipe and at least 2 inches of the base material along the branch run. 

(3) The examination area for support attachments shall include the weld and base 
material of the main run pipe for a distance of 1/2 inch from the weld fusion 
line, and the base material of the support attachment for a distance of 
2 times the support thickness from the weld fusion line. 

( 4) If the base material thickness is less than 1/2 inch, the examination area shall 
include the weld and adjacent base material for a distance of 1/2 inch on 
each side of the weld fusion line. 

6.2 Renamination 

Broad areas of magnetic particle accumulation which could mask discontinuities are 
unacceptable and shall be cleaned and reexamined. Surface conditioning may precede the 
reexamination if necessary. 

6.3 Poste:xamination Oeanin& 

( 1) Arrangements shall be made with PSE&G for postexamination removal of dry 
magnetic particles. 

(2) Demagnetization of the examination area is not required. 

7. RECORDING AND REPORTING CRITERIA 

Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE2 . 

The following indications shall be recorded on -the appropriate SwRI Magnetic Particle 
Examination Record and reported to PSE&G: 

SwRI Form QA-3-3 
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7~1 Base Material Indications · 

(1) Linear indications greater than 1/16 inch long for materials less than 5/8 inch 
thick, greater than 1/8 inch long for materials from 5 /8 inch thick to under 2 inches 
thick, and 3/16 inch long for materials 2 inches thick and greater 

(2) Rounded indications with dimensions greater than 1/8 inch for thicknesses less 
than 5/8 inch, and greater than 3/16 inch for thicknesses 5/8 inch and greater 

(3) ·Four or more indications in a line· separated by 1/16 inch or less edge-to-edge 

( 4) Ten or more indications in any 6 square inches of area that has a major dimension 
of no more than 6 inches, with the dimensions taken in the most unfavorable 
location relative to the indications being evaluated 

7.2 Weld Indications 

( 1) Cracks or linear indications 

(2) Rounded indications with dimensions greater than 3/16 inch 

(3) Four or more rounded indications in a line separated by. 1/16 inch or less, edge
to-edge 

( 4) Ten or more rounded indications in any 6 square inches of surface, with the major 
dimension of this area not to exceed 6 inches when the area is taken in the most 
unfavorable location relative to the indications being evaluated 

8. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G in 
accordance with the applicable ASME Boiler and Pressure Vessel Code, Section XI, 
Article IW A-3000. 

9. RECORDS 

(1) PSE&G shall receive copies of documents generated in accordance with this procedure 
in the examination report. 

(2) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(3) The applicable data records are as follows: 

SwRI-NDTR Form No. Revision Dated 

17-12 11/26/79 
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Spacing between Examinations 2 
and 3 should be approximately 
(but no greater than) 1/2 times 
the yoke spacing. 

Figure 1. Yoke placement shown by approximate position and sequence 
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FLUORESCENT MAGNETIC PARTICLE EXAMINATION 

SAM2-MT2 

1. PURPOSE AND APPUCATION 

(1) This procedure provides the technical information and detailed steps required to ensure 
proper fluorescent magnetic particle examinations of ferromagnetic materials in 
accordance with the applicable American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code. · 

(2) This procedure shall be utilized for the fluorescent magnetic particle examination of 
ferromagnetic materials, employing alternating current (AC) yoke techniques. 

(3) Areas to be examined shall be ferritic components, longitudinal and circumferential welds, 
butt and fillet welds of branch connections and support attachments as specified in the 
applicable Southwest Research Institute (SwRI) Examination Plan. 

2 APPLICABLE DOCUMENI'S 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" • 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

(4) Nuclear Regulatory Commission Regulatory Guide 1.65, "Materials and Inspections for 
Reactor Vessel Closure Studs" (where applicable) 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations shall be certified in accordance with SwRI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." • 

-
SwRI Form QA-3-3 
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4.2 Egpjpment 

SwRI Form OA-3-3 

(1) AC electromagnetic yokes to be utilized shall have a lifting power of 10 pounds or 
greater at the maximum pole spacing that will be used. 

(2) A fluorescent magnetic suspension shall be utilized as the examination medium. 
It shall fluoresce with a color that will provide adequate contrast with the area 
being examined when illuminated by an ultraviolet lamp of suitable characteristics. 

(a) Magnetic particles· shall be suspended in a suitable liquid medium in the 
concentration recommended in SE-138, "Standard Method for Wet Magnetic 
Particle Inspection." Certified reports for magnetic particles, giving batch 
number and analysis results, shall be obtained from the supplier or by sample 
analysis of the batch to be used. Copies of the certified reports shall be 
retained with the examination records. 

(b) Examinations shall be performed by utilizing Magnaglo No. 14AM or other 
aerosol-packaged fluorescent magnetic particle materials. · 

(c) If other than a premixed magnetic particle suspension material is used, the 
magnetic particle suspension shall be mixed in accordance· with the 
manufacturer's instructions. 

(3) A black light shall be used when conducting examinations in accordance with this 
procedure. 

( 4) The black light intensity at the surface under examination shall be determined using 
a Spectroline DM-365X Digital Long Wave Ultraviolet Meter 

(a) At least every 8 hours 

(b) Whenever lighting conditions change 

(c) Whenever the work locati_on is changed 

( 5) The black light intensity at the surface under examination shall be determined with 
the Spectroline DM-365X Digital Long Wave Ultraviolet Meter as follows: 

(a) Darken the area to the condition that will prevail during the actual 
examination and place the sensor cell directly on the surface to be examined. 

(b) After a black light warm-up time of no less than 5 minutes, move the black 
light from a minimum distance of 16 inches to a maximum distance of 22 
inches from the sensor cell. 

(c) Flip the power switch to the "POWER ON" or "MOMENTARY" position as 
. desired. 
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( d) The value of the irradiance over the sensitive area of the sensor will be 
displayed in microwatts per square centimeter. A minimum of 800 
microwatts per square centimeter is required. 

( e) Record the reading in microwatts per square centimeter and the distance 
from the face of the black light on the applicable SwRI Examination Record. 

(f) Return the power switch to the "OFF position and remove the sensor from 
the light source. 

(6) The thermometer to be used for measuring the component temperature shall be 
calibrated and certified and shall display a valid calibration tag as required by Sw RI 
NPOP 12.0-NDES-102. 

4.3 Cah"bration Block 

A calibration block of a ferromagnetic material weighing a minimum of 10 pounds shall 
be used to confirm the lifting power of AC yokes. 

5. CALIBRATION AND EXAMINATION MIITHODS 

5.1 Cah"bration 

(1) The applicable calibration block described in Subsection 4.3 shall be used to verify 
proper operation of the magnetic particle yoke when any of the following occurs: 

(a) At the start of a series of examinations 

(b) With any substitution of examination personnel 

( c) With any substitution of power source 

( d) At least every 4 hours during the examination 

( e) At the finish of a series of examinations 

(f) When the proper operation of the yoke is in doubt 

(2) All magnetic particle yoke verification times shall be entered on the SwRI Magnetic 
Particle Examination Record. 

5.2 Examination Method 

(1) Examinations shall be made· in a darkened area within the plant and shall 
commence approximately 5 minutes after the space is darkened, in order for the 
examiner's eyes to adjust. 

• 

• 

(2) A black light shall be used to illuminate the examination area. A minimum of • 
5 minutes shall be allowed for" warm-up. 

SwRI Form OA-3-3 
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The examination surface temperature shall be measured and recorded on the Sw RI 
Magnetic Particle Examination Record. The examiner shall assure the temperature 
is no higher than 135°F. 

The AC electromagnetic yoke shall be applied 3 times on each portion of the 
examination area. The first application is arbitrary but must encompass the area 
desired. The second and third applications shall be conducted with the lines of 
magnetic flux approximately at right angles to the first application and separated 
by no more than 1/2 times the yoke pole spacing. Overlap shall be sufficient to 
ensure the entire examination area is covered. See Figure 1. 

The magnetizing current shall remain on continuously during application of the 
magnetic suspension medium, while the excess is being drained, and during the. 
observation. 

The magnetic particle suspension shall be applied by flooding the surface of the 
examination area and then allowing the excess to drain off . 

(7) After draining, the area being examined shall be observed for indications of 
discontinuities while the fluorescent lamp is directed from various angles so that 
the entire surface of the area being examined is illuminated. 

(8) Variable electromagnetic yoke pole spacing shall be a maximum of 9.0 inches, 
measured on the material surface between the centerline of the poles. The straight 
line distance measured between the centerline of the poles shall be no greater than 
6.0 inches and shall not exceed the distance used during calibration verification. 

(9) Demagnetization of the examination area is not required. 

6. EXAMINATION 

6.1 Examination Areas 

Examinations shall be performed on materials in their completed condition . 

SwRI Form QA-3-3 
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6.1.1 Surface Prmaration 

. (1) 

(2) 

(3) 

It shall be the responsibility of Public Service Electric and Gas Company 
(PSE&G) or PSE&G's representative to ensure that the examination area 
and a minimum of one inch on each side shall be clean, dry, free from oil, 
sand, rust, grease, paint, slag, loose scale, or other conditions which may 
mask the indication of unacceptable discontinuities. 

After slag removal, as-welded surfaces shall be considered suitable, without 
grinding, if the weld contour blends into the base material without 
undercuttin~. 

The exammation area of welds and adjacent base materials shall be free 
from sharp surface irregularities such as deep valleys between stringer 
beads. 

6.1.2 Welds and Base Material 

(1) The examination area for circumferential and longitudinal welds shall be 
the weld and adjacent base material for a distance of 1t to either side of 
the weld fusion line. 

(2) The examination area for branch pipe connections shall include the weld 
and adjacent base material for a distance of 1t from the weld fusion line 
on the main run pipe and at least 2 inches of the base material along the 
branch run. 

(3) The examination area for support attachments shall include the weld and 
base material of the main run pipe for a distance of 1/2 inch from the weld 
fusion line, and the base material of the support attachment for a distance 
of two times the support thickness from the weld fusion line. 

(4) If the base material thickness is less than 1/2 inch, the examination area 
shall include the weld and adjacent base material for a minimum distance 
of 1/2 inch on each side of the weld fusion line. 

• 

• 

• 
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The entire outer surface of studs, bolts, or cap screws and the respective nuts shall 
be examined. 

6.2 Postexamination Oeanine 

Arrangements shall be made with PSE&G for postexam.ination removal of fluorescent 
magnetic particle materials. 

7. RECORDING AND REPQRTING CRITERIA 

Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SWRI-NDE2. When conditions limit the area of examination, the 
limitation shall be recorded. 

The following indications shall be recorded on the appropriate SwRI Magnetic Particle 
Examination Record and reported to PSE&G: 

7.1 Base Material and lnservice Jnmection of Reactor Presmire Vessel Oosure Studs 

(1) Any linear indications greater than 1/16-inch long for materials less than 5/8-inch 
thick; greater than 1/8-inch long for materials from 5 /8-inch thick to under 2 inches 
thick; and 3/16-inch long for materials 2 inches thick and greater 

(2) Rounded indications with dimensions greater than 1/8 inch for thicknesses less than 
5/8 inch, and rounded indications with dimensions greater than 3/16 inch for 
thicknesses 5 /8 inch and greater 

(3) Four or more indications in a line separated by 1/16 inch or less, edge to edge 

(4) Ten or more indications in any 6 square inches of area whose major dimension is 
no more than 6 inches with the dimensions taken in the most unfavorable location 
relative to the indications being evaluated 

7.2 Weld Indications 

(1) Cracks or linear indications 

• (2) Rounded indications with dimensions greater than 3/16 inch 

SwRI Form QA-3-3 
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(3) Four or more rounded indications in a line separated by 1/16 inch or less, edge to 
edge 

(4) Ten or more rounded indications in any 6 square inches of surface with the major 
dimension of this area not to exceed 6 inches when the area is taken in the most 
unfavorable location relative to the indications being evaluated 

7 3 Preservice Jna>ection of Reactor Pre.smII"e Vessel Oosure Studs 

(1) Any linear, nonaxial indication 

(2) Linear, axial indications greater than 1 inch in length 

7.4 Cap Screws, Bolts and Studs Excluding Reactor Presmrre Vessel Closure Studs 

(1) Nonaxial indications 1/4 inch in length or greater 

(2) Axial indications 1 inch in length or greater 

8. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G in 
accordance with the applicable ASME Boiler and Pressure Vessel Code, Section XI, Article 
IWA-3000. 

9. RECORDS 

(1) PSE&G shall receive copies of documents generated in accordance with this procedure 
in the SwRI Examination Report. 

(2) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(3) The applicable data record is as follows: 

SwRI-NDTR Form No. Revision Date 

17-12 11-26-79 

SwRI Form QA-3-3 
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MANUAL ULTRASONIC EXAMlNATION OF PRESSURE PIPING WELDS 

SAM2-UD 

1. PURPOSE AND APPLICATION 

(1) 

(2) 

This procedure provides the technical information and detailed steps necessary to ensure 
a complete and accurate manual ultrasonic examination of pressure piping welds, and the 
adjacent base material, in accordance with the applicable American Society of Mechanical 
Engineers (ASME) Boiler and Pressure Vessel Codes. 

Pressure piping welds and the adjacent base material in the nominal thickness range of 
greater than 0.4 to 5.0 inches shall be examined in accordance with this procedure. 

(3) Manual, contact, pulse-echo, shear-wave angle-beam, and longitudinal-wave straight
. beam ultrasonic techniques shall be utilized for the examination of clad or unclad piping 

welds and adjacent base material. 

(4) Welds to be examined shall be circumferential and longitudinal pipe welds and butt and 

••• 

fillet welds of support attachments and branch connections as specified in the applicable • 
Southwest Research Institute (SwRI) Examination Plan. 

2. APPLICABLE DOCUMENTS 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) ASME Boiler and Pressure Vessel Code, Section IX, 1974 Edition with Addenda through 
Summer 1975, "Welding and Brazing Qualifications" 

(4) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

SwAI Form QA-3-3 
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4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations shall be certified in accordance with SwRI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." 

4.2 Reference Block 

Reference blocks used for screen distance calibration and verification shall be of the 
same material as the production material; i.e., stainless steel ·or carbon steeL and shall be one 
of the following: (1) SwRI Half-Round, (2) AWS-type DC, or (3) IIW. 

4.3 Basic Caltbration Blocks 

SwRI Form QA-3-3 

(1) Side-drilled basic calibration hole reflectors, in accordance with Section V of the 
ASME Boiler and Pressure Vessel Code, shall be placed in a block manufactured 
from material of the same or equivalent P-number grouping as the production 
material as identified in Section IX of the ASME Boiler and Pressure Vessel Code. 
P-numbers P-1, P-3, P-4, and P-5 shall be considered equivalent for the purposes 
of this examination. The calibration material shall be determined by the production 
piping material to which the search unit is applied. 

(2) The basic calibration block thickness shall be determined by the thickness ( t) of the 
component to which the search unit is applied and Article 5, Section V. When a 
basic calibration block of the same thickness as t is not available and where t is 
1 inch or less, the basic calibration block thickness shall be no more than 25 % 
thinner than t or shall be closer tot than the 3/4-inch-thick alternate calibration 
block allowed by Article 5. 

(3) Approved drawings of basic calibration blocks to be used in accordance with this 
procedure are contained in the applicable Sw RI Examination Plan. 

(4) Flat basic calibration blocks or blocks of essentially the same curvature as the part 
to be examined may be used when contact surface curvatures are greater than 
20 inches in diameter. 

(5) A single curved basic calibration block may be used to establish distance amplitude 
correction (DAC) curves for examinations on contact surfaces in the range of 
curvature from 0.9 to 1.5 times the basic calibration block diameter, when contact 
surface curvature is 20 inches in diameter or less. 

(6) The curvature of the main run pipe shall be used to establish the requirements for 
the basic calibration block curvature for the examination of support attachment and 
branch connection welds . 
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(a) Straieflt-Beam 

Nominal Production 
Material Thickness Nominal Search Unit Size 

2.0" or less 
1.0" to 3.0" 
2.0" to 4.0" 
3.0" to 5.0" 

1/4" Round 
3/8" Round 
1/2" Round 

3/4" or 1" Round 

(2) The nominal straight-beam longitudinal-wave search unit frequency shall be 
2.25 MHz for carbon steel piping and 1.5 MHz or 2.25 MHz for austenitic piping. 

(3) · The longitudinal-wave search unit frequency for attenuation measurements shall 
be 2.25 MHz to simulate a 1.5-MHz shear mode, and 5.0 MHz to simulate a 
2.25-MHz shear mode. 

SwRI Form QA.3.3 

(b) Angle-Beam 

Search unit sizes for carbon steel shall be selected from the following: 

Nominal Production 
Material Thickness 

1.0" or less 
0.4 to 2.0" 

0. 75" to 4.0" 
2.0" to 5.0" 

Nominal Search Unit Size 

1/4" x 1/4", 1/4" Round 
3/8" x 3/8", 3/8" Round 
1/2" x 1/2", 1/2" Round 

1/2" x l", 3/4" Round 

( 4) The nominal angle-beam shear-wave search unit frequency for the examination of 
carbon steel piping shall be 2.25 MHz. 

(5) The nominal angle-beam shear-wave search unit frequency for examination of 
austenitic piping shall be as follows: 

Nominal Freguency 

2.25 MHz 
1.5 MHz 
1.5 MHz 
1.5 MHz 

Search Unit Size 

1/4" Round, 1/4" x 1/4" 
3/8" Round, 3/8" x 3/8" 
1/2" Round, 1/2" x 1/2" 
3/4" Round, 1/2" x l" 

(6) For examination of circumferential piping welds, search unit wedges shall be 
fabricated to produce 45° ±2° and 60 ° ±2° refracted shear waves. 
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(7) For examination of longitudinal piping welds, support attachment welds, or branch 
connection welds, search unit wedges shall be fabricated to produce 45° ±2° 
refracted shear waves. 

(8) The exit point of the sound beam and the actual refracted beam angle of shear
wave search units shall be determined on an IIW block. The exit point shall be 
marked on the search unit wedge. 

45 l.Titrasonic Instrument 

The examiner shall use a Sonic FI'S Mark I ultrasonic instrument which shall be aligned 
and shall display a valid alignment calibration tag as required by SwRI NPOP 12.0-NDES-107. 

4.6 Couplant 

(1) USP-grade glycerine or deionized water (with or without wetting agent) shall be 
used when performing ultrasonic calibrations and examinations in accordance with 
this procedure. Deionized water, when used, shall be supplied by Public Service 
Electric and Gas Company (PSE&G). 

(2) USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 

(3) Couplant materials used for examinations shall be the same as those used for the 
cahbration. 

5. CALIBRATION METHOD 

( 1) The ultrasonic calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during the calibration and 
the examination. 

(3) The nominal piping production material thickness shall be used to determine the correct 
basic cahbration block. Sometimes geometric restrictions such as piping or components 
that are thicker than the nominal pipe thickness, examinations limited to one side of the 
weld, or wide weld crowns are encountered. In such cases, it may be necessary to use 
additional vee-path positions and larger screen sizes to obtain the required coverage of 
the weld. The Level II or Level ill examiner shall be responsible for assuring that 
complete coverage of the examination area is obtained. 

(4) All information requested on the SwRI Sonic Instrument Calibration Record shall be 
entered. 

(5) The FREQ MHz control shall be turned to 1whena1.5-MHz search unit is .used, 2 with 
a 2.25-MHz search unit, and 5 with a 5.0-MHz search unit. 

SwRI Form OA-3-3 
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5.1 Calibration for Circumferential Butt Welds 

5.1.1 Straight-Beam Distance Calibration 

Observing back reflections from the· applicable reference block, set up the 
required linear sound path distance along the screen baseline, which shall be the shortest 
applicable size to include at least 1/4t beyond the thickest production material to which 
the search unit is applied. · 

5.1.2 An&fe-Beam Distance Calibration 

(1) Observing radius echoes from the applicable reference block, set up the 
required linear sound path distance along the screen baseline, which shall 
be the shortest applicable size to include at least 1/8 vee-path past the 
anticipated examination range. 

(2) When the same instrument is used for both 45" and 60"degree examinations, 
the screen distance calibration shall be conducted as follows: 

(a) The screen distance size shall be determined by the angle-beam search 
unit requiring the longer examination range. 

(b) Position the 45" search unit on the appropriate reference block and 
record all required reference block entries on the appropriate SwRI 
Sonic Instrument Calibration Record. 

( c) Without changing the calibrated screen distance, repeat step (b) with 
the 60" search unit. 

( d) No attempt shall be made to compensate for any delay difference 
between the 45" and 60" screen distance calibrations. This difference 
shall be considered when resolving indications. 

5.1.3 Straight-Beam Distance Amplitude Correction 

DAC shall be conducted by utilizing responses from the basic calibration holes. 

(1) Production Material 1 Inch or Less in Thickness 

(a) Position the straight-beam search unit to obtain maximum response 
from the 1/2T hole and set this response to 50% ±5% of full screen 
height (FSH). 

(b) Draw a straight horizontal line on the instrument screen at this 
amplitude to extend a distance equal to the nominal thickness of the 
production material. 

• 

• 

(c) Signal amplitudes for indications recorded shall be referenced as a • 
percerita-ge of this line. 

SwAI Form OA-3-3 
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(a) Position the straight-beam search unit to obtain maximum response 
from the calibration hole selected from the following, which produces 
the highest amplitude: 

1/4T 
· 1/2T (if present) 
3/4T 

(b) Set this response to 50% ±5% of FSH and mark the amplitude on the 
screen. 

(c) Without changing the gain controls, obtain maximum response from 
the remaining calJ.bration holes; mark and join 3:11 amplitude points 
with a smooth curved line that shall not extend more than 1/4T 
beyond the last qualified calibration point. 

5.1.4 Angle-Beam Distance Amplitude Correction 

If a curved block is used, DAC curves for the examination of circumferential 
welds shall be constructed by utilizing the responses from the holes oriented perpendicu
larly to the axis of the basic calibration block. 

(1) Unclad Material 1 Inch or Less in Thickness (45• and 60° DAC) 

(a) Position the 45° search unit to obtain a maximum response from the 
hole and vee-path position selected from the following, which 
produces the highest amplitude: 

Vee-Path Positions 

1/2T 2/8, 6/8, 10/8 

(b) Set this response to 75% ±5% of FSH and mark the amplitude on the 
screen. The gain controls shall not be adjusted once this primary 
reference response has been established. 

(c) Obtain maximum response from the remaining vee-path positions; 
mark and join all amplitude points with a smooth curved line that 
shall not extend more than 1/8 vee-path beyond the last qualified 
calibration point. 

(d) Repeat steps (a) through (c) using a 60° search unit . 
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(2) Unclad Material Greater Than 1 Inch to 3 Inches in Thickness ( 45° and 6Q° 
DAG) 

(a) Position the 45° search unit to obtain a maximum response from the 
hole and the vee-path position selected from the following, which 
produces the highest amplitude: 

1/4T 
3/4T 

45° Vee-Path Positions 

7 /8, 9/8 
3/8, 5/8 

(b) Set this response to 75% ±5% of FSH and mark the amplitude on the 
screen. 

(c) Without changing the gain controls, obtain maximum response from 
the remaining vee-path positions; mark and join all amplitude points 
with a smooth curved line that shall not extend more than 1/8 vee
path beyond the last qualified calibration point. 

(d) Repeat steps (a) through (c) with a 6Q° search unit utilizing the 
following vee path positions: 

1/4T 
3/4T 

60° Vee-Path Positions 

1/8, 7 /8 
3/8, 5/8 

• 

• 

• 
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(3) Unclad Material Greater Than 3 Inches in Thickness ( 45° and 60" DAC) 

(a) 

(b) 

Position the 45° search unit to obtain a maximum response from the 
hole and the vee-path position selected from the following, which . 
produces the highest amplitude: 

1/4T 
3/4T 

Vee-Path Positions 

7/8 
3/8, 5/8. 

Set this response to 75% ±5% of FSH and mark the amplitude on the 
screen. 

(c) Without changing the gain controls, obtain maximum response from 
the remaining vee-path positions; mark and join all amplitude points 
with a smooth curved line that shall not extend more than 1/8 vee
path beyond the last qualified calibration point. 

(d) Repeat steps (a) through (c) using a 60° search unit utilizing the 
following vee-path positiens: 

1/4T 
3/4T 

60° Vee-Path Positions 

1/8 
3/8, 5/8 

(4) Clad Material Greater Than 0.4 Inch in Thickness (Examined From the 
Unclad Side with 45° and 6o- DAC) 

(a) Position the 45° search unit to obtain a maximum response from the 
hole and vee-path position selected from the following, which 
produces the highest amplitude: 
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3/4T 
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1/8 
2/8 
3/8 
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(b) Set this response to 75% ±5% ofFSH and mark the amplitude on the 
screen. 

(c) Without changing the gain controls, obtain maximum response from 
the remaining vee-path positions; mark and join all amplitude points 
with a smooth curved line that shall not extend more than 1/8 vee
path beyond the last qualified calibration point. 

(d) Repeat steps (a) through (c) using a 60° search unit. 

5.2 Caharation for Support Attachment., Branch Connection. and Longitudinal Seam Welds 

5.2.1 Straight-Beam Distance Cah'bration 

The straight-beam distance calibratidn shall be the same as that described in 
Paragraph 5.1.1. 

SwAI Form QA-3-3 

5.2.2 Angle-Beam Distance Ca.h'bration 

The angle-beam distance calibration shall be the same as that described m 
Paragraph 5.1.2, using only the 45° search unit. 

5.23 Straight-Beam Distance Amplitude Correction 

The straight-beam DAC shall be the same as that described in Paragraph 5.1.3. 

5.2.4 Angle-Beam Distance Amplitude Correction 

If a curved block is utilized, DAC curves shall be constructed by utilizing the 
responses from the basic calibration holes oriented axially with the basic calibration block. 

(1) Unclad Material ! Inch or Less in Thickness (45° DAC) 

(a) Position the 45° search unit to obtain a maximum response from the 
hole and vee-path position selected from the following, which 
produces the highest amplitude: 

Vee-Path Positions 

1/2T 2/8, 6/8, 10/8, 14/8 

(b) Set this response to 75% ±5% of FSI-J and mark the amplitude on the 
screen. • 
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( c) Without changing the gain controls, obtain maximum response from 
the remaining vee-path positions; mark and join all amplitude points 
with a smooth curved line that shall not extend more than 1/8 vee
path beyond the last qualified calibration point. 

(2) Unclad Material Greater Than 1 Inch in Thielen~ ( 45° DAC) 

(a) Position the 45"search unit to obtain a maximum response from the 
hole and the vee-path position selected from the following, which 
produces the highest amplitude: 

1/4T 
3/4T 

Vee-Path Positions 

7 /8, 9/8 
3/8, 5/8, 11/8 

(b) Set this response to 75% ±5% of FSH and mark the amplitude on the 
screen. 

(c) Without changing the gain controls, obtain maximum response from 
the remaining vee-path positions; mark and join all amplitude points 
with a smooth curved line that shall not extend more than 1/8 vee
path beyond the last qualified calibration point. 

(3) Clad Material Greater Than 0.4 Inch in Thielen~ (Examined from the 
Unclad Side with ·a 45" DAC) 

This calibration shall be the same as that described in Paragraph 5.1.4( 4 ), 
steps (a) through ( c ), using only a 45° search unit . 
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5.3 Secondacy DAC Cah"brations 

Each point on the DAC curve shall appear at a minimum of 20% of FSH, or a secondary 
DAC curve shall be constructed as follows: 

(1) Secondary DAC curves shall contain at least 2 points. 

, (2) The DAC point at 20% of FSH or greater, adjacent to a DAC point that falls 
below 20% of FSH, shall be brought to the primary reference level and marked on 
the instrument screen. The adjacent point(s), previously at less than 20% of FSH, 
shall be marked on the screen and all points connected with a smooth curved line. 
The gain setting for this secondary DAC curve shall be recorded on the appropriate 
SwRI Sonic Instrument Calibration Record. 
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5.4 Cahbration Verification 
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5.4.1 Swee,p Range and DAC Curve Verification 

Sweep range calibration shall be verified on the appropriate reference block; and 
DAC curve calibration, if applicable, shall be verified on the appropriate basic calibration 
block: 

(1) Prior to a series of examinations 

(2) With any substitution of the search unit cable 

(3) With any substitution utilizing the same type of power source; e.g., a change 
of batteries 

(4) At least every 4 hours during the examination 

( 5) At the completion of a series of examinations 

(6) Whenever the validity of the calibration is in doubt 

• 

• 
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CaHbration Chan&es 

(1) Perform the following if any point on the DAC curve has decreased more 
than 20% or 2 dB in amplitude, or any point on the sweep line has moved 
more than 5% of full screen width: 

(a) Void all examinations referring to the calibration in question and 
performed after the last valid calibration verification. 

(b) Conduct a new calibration. 

(c) Reexamine the areas for which examinarions have been voided. 

(2) . Perform the following if any point on the DAC curve has increased in 
amplitude more than 20% or 2 dB: 

(a) Correct the calibration. 

(b) Reexamine all indications recorded since the last valid calibration 
verification. 

(c) Enter proper values on a new SwRI Examination Record . 

Recahbration 

Substitution of any of the following shall be cause for recalibration: 

(1) Search unit transducer or wedge 

(2) Couplant 

(3) Ultrasonic instrument 

( 4) Examination personnel 

(5) Change in type of power source; e.g., a change from direct to alternate 
current 

5.4.4 Verification of Calibration Reflectors at Scanning Speeds 

The examiner shall verify the presence of the calibration reflector at scanning 
speed . 

'.;! 

-::1 
_., 
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6. EXAMINATION 

6.1 Examination Areas 

(1) Pressure piping welds with a nominal thickness of greater than 0.4 i.ilch to 
5.0 inches shall be examined from the outside surface of the pipe. Base material . 
shall be examined for a distance of 1t from the fusion line on each side of the 
circumferential and longitudinal weld and 1t from the fusion line on the main r.un 
pipe side of the butt or fillet weld of support attachments or branch connections. 

(2) Longitudinal welds shall be examined for 12 inches from the fusion line of the 
intersecting circumferential weld during inservice examinations. 

6.2 Surface Condition 

The contact surfaces shall be free from weld spatter, roughness, or other conditions which 
interfere with free movement of the search unit or impair the transmission of ultrasound. 

63 Indication Length Zero Reference a.J Location 

Areas to be examined in accordance with this procedure shall have an L
0 

marked in 
accordance with the applicable revision of SwRI NPOP SwRI-NDE7. , 

6.4 Scanning 

SwAI Form QA-3-3 

(1) When practicable, scanning shall be performed at a minimum gain setting of 
2 times the reference level sensitivity. 

(2) Instrument gain setting for scanning shall be determined on the basic calibration 
block as follows for each primary reference level utilized: 

• 
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(a) With the instrument at the primary reference level, manipulate the search 
unit on the basic calibration block to obtain a signal of 40% of FSH from a 
cahbration reflector (side-drilled hole). 

(b) Add 6 dB gain by utilizing the 6 dB switch (if present), the fine gain control, 
or a combination of the fine and coarse gain controls, and choose any method 
that yields a signal response within ±2 dB of 80% of FSH. 

(c) This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used during the valid calibration period for 
all scanning at 2 times the reference level sensitivity. 

(3) Scanning overlap shall be a minimum of 25% of the search unit piezoelectric 
element dimension perpendicular to the direction of the scan for austenitic material 
and 10% overlap for ferritic material. 

(4) The search unit movement rate shall not exceed 3 inches per second for austenitic 
material and 6 inches per second for f erritic material. 

Lamination Scan. Attenuation. and Thickness Measurements 
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65.1 Longitudinal Attenuation Measurements 

(1) A straight-beam search unit, as described for attenuation measurements in 
Subsection 4.4, shall be placed on the appropriate basic calibration block. 
Obtain a backwall reflection signal between 50% and 90% of FSH. Record 
the signal amplitude and instrument gain settings on the appropriate SwRI 
Sonic Instrument Calibration Record and display the next backwall 
reflection at the same amplitude at which the preceding backwall reflection 
was recorded. Record the signal amplitude, instrument gain settings, and 
the dB difference required to obtain the adjacent backwall reflections at an 
equal amplitude. 

(2) Place the straight-beam search unit on the examination surface adjacent to 
L

0 
on the base material away from·the heat-affected zone and determine 

the dB difference required to obtain signals of equal height from two 
adjacent backwall reflections. Record this dB difference on the appropriate 
SwRI Examination Record. Locations of attenuation measurements which 
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cannot be taken adjacent to L
0 

shall also be recorded. Measurements shall 
be taken at the following locations: 

(a) One on each side of the circumferential and longitudinal weld 

(b) One adjacent to L0 on the main run pipe base material for support 
attachment and branch connection welds 

6.5.2 Base Material Lamination Scan 

• 

(1) A lamination scan using straight-beam longitudinal-wave and covering the • 
entire area through which the angle beam is to be passed shall be per-

SwRI Form QA-3-3 

formed before the angle-beam examination. Scanning sensitivity of the 
first back reflection shall be maintained at an amplitude of between 50% 
and 90% of FSH. 

(2) To record an intermediate indication, a back reflection signal shall be 
obtained from an indication-free area and set at 75% ±5% of FSH. Record 
the intermediate indication when its amplitude is equal to 50% of the initial 
back reflection and accompanied by a 50% loss of back reflection. Areas 
of total loss of back reflection accompanying the intermediate echo shall 
also be recorded. 

6.5.3 Thickness Measurements 

Thickness measurements shall be taken at a minimum of three points adjacent 
to LI> for longitudinal and circumferential welds (one on the centerline of the weld and 
one m the base material on each side of the weld) ~nd at a minimum of 2 points adjacent 
to L0 for support attachment and branch connection welds (one on the base material of 
the main run pipe and one on the branch connection or. support attachment). Locations 
of measurements that cannot be taken adjacent to L

0 
shall be recorded on the appro

priate SwRI Examination Record. Measurements shall be taken by observing the position 
of the backwall reflection on the instrument screen. 

• 
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6.6 Examination of Circumferential and Longitudinal Butt Welds in Piping 

SwRI Form QA.3.3 

6.6.1 Angle-Beam Examination for Indications Parallel with the Weld 

(1) Angle-beam examinations for circumferential welds shall be conducted as 
required using 45° and 60° refracted shear waves from each side of the weld. 
For this examination, the sound beam shall be directed perpendicularly into 
the weld to detect indications parallel with the weld. 

(2) Angle-beam examinations for longitudinal welds shall be accomplished using 
a 45° refracted shear wave from each side of the weld. For this examina
tion, the sound beam shall be directed perpendicularly into the weld to 
detect indications parallel with the weld . 

6.6.2 Straight-Beam Weld Examinations 

(1) A 45° and 600 angle-beam examination shall be conducted from both sides 
of the circumferential weld. Any areas of the weld not receiving complete 
coverage from both sides shall be examined from one side of the weld, if 
possible, with a 45° and 600 shear wave and a straight beam applied to the 
surface of the weld crown in the affected areas. · · · 

(2) A 45° angle-beam examination shall be conducted from both sides of the 
longitudinal weld. Any areas of the weld not receiving complete coverage 
from both sides shall be examined from one side of the weld, if possible, 
with a 45° shear wave and a straight beam applied to the surface of the weld 
crown in the affected areas. 

(3) Calibration for the straight-beam search unit shall be in accordance with 
Paragraphs 5.2.1 and 5.2.3. 

6.6.3 Angle-Beam Examination for Indications. Perpendicular to the Weld 

(1) An angle-beam examination shall be conducted on each weld by placing a 
45° shear-wave search unit on the weld with the sound beam directed into 
and parallel with the weld to detect indications perpendicular to the weld. 
The search unit shall then be turned 180° and the scan repeated. 

(2) For austenitic materials, the search unit shall then be placed on the base 
metal with the sound beam directed tangentially into the weld at a 45° ± 10° 
angle. The entire length of the weld shall be scanned with the search unit 

-~' 
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beam directed in this manner on each accessible side of the circumferential 
or longitudinal weld. The search unit shall then be turned 900 and the scans 
repeated. Geometric root ripple echoes occurring at the same metal path 
distance as flaws adjacent to the weld root are to be expected. A flaw must 
be distinguished from root ripple by the greater echo amplitude of a flaw 
compared to the amplitude of the root ripple at the same location. A flaw 
indication adjacent to the weld root tends to mask out several facets of the 
root ripple and travels along the baseline through the root ripple package. 

6.6.4 Angle-Beam Examination for Indications in Austenitic Base Material Perpendic
ular to the Weld 

An angle-beam examination shall be conducted on lt of base material adjacent 
to each circumferential or longitudinal weld using a 45° shear wave. This examination 
shall be conducted by placing the search unit on the base material with the sound beam 
directed parallel to the weld to detect indications perpendicular to the weld. The base 
material within 1t of the weld on both sides of the weld shall be scanned with the search 
unit directed in this manner, once in a clockwise direction and once in a counterclockwise 
direction. 

6.7 Examination of Butt and Fillet Welds of Branch Connections and Support Attachments 

",'.: .. ,",·'·.···.·,'::: ... :·.'· .::.::.::.:>::::.·· • · •• .;.;::.··· . ·.·:·:··::::· •..... . .. <··.· .. ·:·.·.·.··. .·.· .·· .. · . .. ..·. . 
?~/\}'.{::::::::::{:{/\\:{::::::.;;:;· ..... ·.-.:::.: .... ···:·'.·'-'. :.: .. ::::.·: :.: . ·>. '• . . . . . . ;., : . :· · .. 

::::::: .)t/,. ::'=::::···:·:.,.,,.,, '''::'..'""" .: t ::::: ',.:l!.'l··: .. :·N'otES?:· <•'•'•.•·•·•·.····.•······ .· :.:···:.···? > .. ::::'\' .. . r< · 
::::::\~~_):{~:'.:~:~: :-:-:::::-::: ·::. .·.·.·.· .. ·.·.·.··::=:···:{~:f>::::. .·, .· .. ::: .. );:~\::::.::::<·:-· ·.·.· ... 

. ; .:.~gi~i~ffi;:.:6it~~f~on rhf.tli~~·mmiilatioris ~ha.iibe 11 acc0rdance· 
::.Jvit~Paragraphs.s:2~2•arid 5:2:4~ :: ; >• . <• i., ..... ·, 

:::::::;:::::::::::./=:::-:::::::/'··::: .. -:}:(:: .. ::.··:: ·> ..... : .· ·····>.· .. : ..... ·. :: ....... ·· :::·:-::::::::.:::::·:.<:\:::·:·: :·.·.·· · .. . 
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''~\~hiS:pfq¢¢44te;:(~hiiµ P¢i¢.ondticted <jnlyofrweldS. ofset~fu type· branch. 
=t:connectiOris>:t t ,,, <r< = ::::r::·.== ·=?=<- ····· , ....... ·::=. • = ... , .. '" \, , .. ·.· :.:\,:,: .:>···,.··. · · · 
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6.7.1 Angle-Beam Examination for Indications Parallel with the Weld 

An angle-beam examination shall be accomplished using a 45° refracted shear 
wave from the main run pipe side of the weld. For this examination, the sound beam 
shall be directed perpendicularly into the weld to detect indications parallel with the weld. 

6.7.2 Angle-Beam Examination for Indications Perpendicular to the Weld 

For branch connection butt welds, the angle-beam examinations for indications 
perpendicular to the weld shall be the same as the examination described in Para-
graphs 6.6.3 and 6.6.4 and shall be conducted only on the weld and on the main run pipe • 
side of the weld. 

SwRI Form OA·3-3 
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A straight-beam examination shall be performed on the surface of the weld crown 
when possible. This calibration shall be in accordance with Paragraphs 5.2.1 and 5.2.3. 

6.8 Postexamination Cleanin" 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RESOLUITON. AND REPORTING CRITERIA 

(1) Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE3. 

(2) Indications beyond the 6/8 vee-path position shall not be recorded while conducting 60° 
examinations calibrated in accordance with Paragraph 5.1.4( 1) when complete coverage 
of the weld volume is obtained with the 45° search unit and the 60° search unit sound 
beam is directed into the weld root on the straight pass. 

(3) Ultrasonic reflectors producing a response·50% or greater of the reference level shall be 
recorded on the appropriate SwRI Examination Record. 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

SwRI Form OA-3-3 

Indications 50% or greater of the reference level attributable to geometry shall be 
recorded only once, even if the amplitude of the indication fluctuates above and below 
the required recording amplitude along the weld. These indications shall be investigated 
by a Level II or a Level III examiner to determine the shape, identity, and location of 
the reflector. 

If indications that have been recorded as geometry have been investigated and found to 
be nongeometric reflectors, the entire weld shall be reexamined and all nongeometric 
reflectors and other reflectors not previously recorded at least once shall be recorded. 

Indications 100% or greater of the reference level shall be investigated by a Level II or 
a Level III examiner to determine the shape, identity, and location of the reflector. 

All ultrasonic reflectors (regardless of signal amplitude), not attributable to geometry, 
shall be recorded and investigated by a Level II or a Level ill examiner to determine the 
shape, identity, and location of the reflector. Examples of nongeometric reflectors are 
those which are slightly removed from the weld root and/or chamfer, mask the root 
indications, are transverse to the weld, or have linear dimensions with side branches. 

Indications investigated and found to be other than geometrical in nature, regardless of 
the amplitude, shall be reported to PSE&G for evaluation. · 

Scanning limitations shall be recorded. 
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Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISi, special examinations, etc.). As 
a minimum, review prior data to determine the presence and location of flaws. 

9. EVALUATION 

Initial evaluation of reportable indieations shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 
be conducted in accordance with Article IW A-3000, Section XI, or the applicable ASME Boiler and 
Pressure Vessel Code. 

10. RECORDS 

( 1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form OA-3-3 

SwRI-NDTR Form No .. 

17-18 
17-19 
17-25 
17-48 
17-49 

Revision Date 

7/31/75 
12/1/83 
3/14/79 
5/9/77 
5/9/77 
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MANUAL ULTRASONIC EXAMINATION OF REACTOR 
COOLANT PUMP FL YWHEEl..S 

· SAM2-Uf6 

1. PURPOSE AND APPUCATION 

( 1) This procedure provides the technical information and detailed steps required to ensure 
· a proper ultrasonic examination of reactor coolant pump motor flywheels in accordance 

with the applicable documents stated herein. 

(2) Reactor coolant pump motor flywheels in the thickness range of 3 to 9 inches shall be 
examined utilizing shear-wave angle-beam and longitudinal-wave straight-beam, manual, 
contact, pulse-echo ultrasonic techniques. 

(3) Reactor coolant pump motor flywheels to be examined shall be as specified in the 
applicable Southwest Research Institute (SwRI) Examination Plan. 

2 APPUCABLE DOCUMENI'S 

• 

(1) American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, • 
Section V, 1974 Edition with Addenda through Summer 1975, "Nondestructive 
Examination" 

(2) Nuclear Regulatory Commission (NRC) Regulatory Guide 1.14, Revision 1, dated August 
1975, "Reactor Coolant Pump Flywheel Integrity" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBIUTY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel 

Personnel performing ultrasonic examinations shall be certified in accordance with Sw RI 
Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination 
Personnel Qualification and Certification." 

SwRI Form QA-3-3 
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4.2 Reference Block 

The reference blocks used for screen distance cahbration and verification shall be of the 
same material as the production material, carbon steel. and shall be one of the following: 
(1) SwRI Half-Round, (2) AWS-type DC, or (3) IIW. 

43 Basic Cah1'ration Block 

The basic cahbration block thickness shall be within ± 1 inch of the actual flywheel 
thickness. Side-drilled basic calibration reflectors shall be placed in a block of the same or 
equivalent P-grouping as the flywheel to be examined. P-numbers P-1, P-3, P-4, and P-5 shall 
be considered to be equivalent for the purpo~of this examination. The diameter of the basic 
cahbration reflectors shall be determined by the actual thickness of the flywheel and Fig
ure T-533(a), Article 5, Section V of the ASME Boiler and Pressure Vessel Code. 

4.4 Search Units 

( 1) Search units shall be selected from the following: 

Search Unit Type 

Straight-Beam 
Angle-Beam 

Search Unit Size 

l" round, or 1-1/8" round 
1/2" x l", 1" x l", or 1" round 

(2) The exit point of the sound beam and the actual refracted beam angle of shear
wave units shall be determined on an IIW reference block. The exit point of the 
sound beam shall be marked on the search unit wedge. 

(3) Search unit wedges shall be fabricated to produce 45° ±2° refracted shear-waves 
as demonstrated on the IIW block. Other angles, as required, may be used to 
augment the examinations. 

' ( 4) The nominal search unit frequency shall be 2.25 MHz. 

4.5 illt:rasonic Instrument 

The examiner shall use a Sonic FI'S Mark I ultrasonic instrument which shall be aligned 
and shall display a valid alignment calibration tag as required by SwRI NPOP 12.0-NDES-107. 

4.6 Coµplant 

SwAI Form QA-3-3 

(1) USP-grade glycerine or deionized water shall be used when performing ultrasonic 
calibrations and examinations in accordance with this procedure. Deionized water, 
when used, shall be supplied by Public Service Gas and Electric Company 
(PSE&G). 

(2) USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. · The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 
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(3) Couplant materials used for examinations shall be the same as used for the 
cahbration. 

5. CALIBRATION 

5.1 Cah"bration Method 

SwRI Form QA-3-3 

(1) The ultrasonic cahbration shall be completed prior to the examination. 

(2) All information requested on the SwRI Sonic Instrument Calibration Record shall 
be entered. 

(3) The FREQ MHZ control shall be turned to 2. 

(4) The REJECT control shall be maintained in the 0 position during calibration and 
examination. 

5.1.1 Straight-Beam Distance Cahoration 

(1) The screen distance calibration choseq shall be the shortest applicable size 
that includes at least 1/4t past the nominal production material thickness. 

(2) Observing back reflections from the applicable reference block, set up the 
required linear sound path distance along the screen baseline. 

5.1.2 An&f.e-Beam Distance Cah"bration 

(1) The screen distance calibration chosen shall be the shortest applicable size 
to include at least 1/8 vee-path past the anticipated examination range. 

(2) Observing the radius echoes from the applicable reference block, set up the 
required linear sound path distance along the instrument screen baseline. 

5.1.3 An&f.e-Beam Distance Amplitude Correction (1/2 Vee-Path) 

Distance amplitude correction (DAC) curves shall be established by obtaining 
the maximum response from the basic calibration holes. 

• 
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(1) Position the 45° search unit to obtain maximum response from the hole and 
vee-path position, selected from the following, that produces the highest 
amplitude: 

1/4T 
1/2T 
3/4T 

Vee-Path Positions 

1/8 
2/8 
3/8 

(2) Set this signal to 75% ±5% of full screen height (FSH) and mark this 
amplitude on the instrument screen. -

(3) Without changing the gain controls, obtain maximum response from the 
remaining calibration holes; mark and join all amplitude points with a 
smooth curved line extrapolated to the 4/8 vee-path position . 

( 1) Position the 45° search unit to obtain maximum response from the hole and 
vee-path position, selected from the following, that produces the highest 
amplitude: 

3/4T 
1/2T 
1/4T 

Vee-Path Positions 

5/8 
6/8 
7/8 

(2) Set this signal to 75% ±5% of FSH and mark this amplitude on the screen. 

(3) Without changing the gain controls, obtain maximum response from the 
remaining calibration holes; mark and join all amplitude points with a 
smooth curved line extrapolated to the 4 /8 vee-path position from the 5 /8 
vee-path position and from the 7 /8 vee-path position to the 8/8 vee-path · 
position . 

(4) With the instrument gain controls adjusted in accordance with (3) above, 
obtain a signal from the 5 /8 vee-path position from the UNCLAD side of 

I 
I 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

SAM2-UT6 
Rev. 0, Chg. 0 
February 1990 
Page 6 of 10 

the basic calibration block and record the dB difference requir~d to adjust 
this signal to 75% ±5% of FSH. This difference shall be used during the 
evaluation of nongeometric indications, if any, recorded during examina
tions. The dB difference shall be recorded on the appropriate SwRI 
Instrument Calibration Record. 

5.2 Cah"bration Verification 

5.2.1 Freguency of Instrument Cahbration Verification 

Sweep range cahbration shall be verified on the appropriate reference block, and 

• 

DAC curve calibration (if applicable) shall be verifled on the appropriate basic calibration • 
block: · 

SwRI Form OA-3-3 

( 1) At the start of a series of examinations 

(2) With any substitution of search unit cable 

(3) With any.substitution of the same type of power source; e.g., a change of 
batteries 

(4) At least every 4 hours during the examination 

(5) At the completion of a series of examinations 

( 6) Whenever the validity of the calibration is in doubt 

5.2.2 Cahbration Changes 

( 1) Perform the following if any point on the DAC curve has decreased more 
than 20% or 2 dB in amplitude, or any point on the sweep line has moved 
more than 5% of full screen width: 

(a) Void all examinations referring to the calibration in question and 
performed after the last valid calibration verification. 

(b) Conduct a new calibration. 

(c) Reexamine the areas for which examinations have been voided. • 
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(2) Perform the following if any point on the DAC curve has increased in 
amplitude more than 20% or 2 dB: 

(a) Correct the calibration. 

(b) Reexamine all indications recorded since the last valid calibration 
verification. 

( c) Enter proper values on a new SwRI Flywheel Ultrasonic Examination 
Record. 

5.23 Recah"bration 

5.24 

speed . 

Substitution of any of the following shall be cause for recalibration: 

( 1) Search unit wedge or transducer 

(2) Couplant 

(3) Ultrasonic instrument 

( 4) Examination personnel 

(5) Change in type of power source; e.g., a change from direct to alternating 
current 

Verification of Cah"bration Reflectors 

The examiner shall verify the presence of the calibration reflector at scanning 
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6. EXAMJNATION 

6.1 Examination Areas 

(1) 

(2) 

A 45° examination shall assure 100% coverage of the bore area or any portion 
that is accessible and shall be conducted from both sides of the flywheel, if possible. 
Determination of accessibility for examination will depend on each particular 
flywheel installation. 

A lamination scan shall assure 100% coverage of the flywheel or any portion that 
is accessible. If the flywheel assembly is composed of two or more bolted sections 
or is laminated, the lamination scan shall be conducted from both outer surfaces, 
if accessible. 

6.2 Surface Condition. 

The contact surfaces must be free from roughness or other conditions which interfere 
with free movement of the search unit or impair the transmission of ultrasound. · 

6.3 Scannine Parameters 

SwRI Form QA.3.3 

(1) When practicable, scanning shall be performed at a minimum gain setting of 
2 times the reference level sensitivity. 

(2) Instrument gain setting for scanning shall be determined on the calibration block 
as follows for each primary reference level utilized: 

(a) With the instrument at the primary reference level manipulate the search unit 
on the cahbration block to obtain a signal from a reflector (machined notch) 
of 40% of FSH. 

(b) Add 6 dB of gain by utilizing the 6 dB switch (if present), the fine gain 
control, or a combination of the fine and coarse gain controls and choose any 
method which yields a signal response within ±2 dB of 80% of FSH. 

(c) This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used during the valid calibration period of 
all scanning at 2 times the reference level sensitivity. 

(3) The search unit movement rate for scanning shall not exceed 6 inches per second . 

( 4) Scanning overlap shall be a minimum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of scan. 

• 
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6.4 Scannine 

6.4.1 Lamination Scan 

(1) Before the shear-wave examination, a lamination scan using longitudinal 
wave shall be performed, covering 100% of the flywheel or such a portion 
that is accessible. Screen distance calibration for this examination shall be 
conducted in accordance with Paragraph 5.1.2. Scanning sensitivity shall 
be as required to maintain the first back reflection at an amplitude of 
between 50% and 90% of FSH. 

(2) To record an intermediate indication, the first back wall reflector shall be 
obtained from an indication free area and adjusted to 75% ±5% of FSH. 
The intermediate indication shall be recorded on the SwRI Flywheel 
Straight Beam Lamination Record when its amplitude is equal to 50% of 
the initial back reflection and accompanied by a 50% loss of back reflection. 
Areas of total loss of back reflection accompanying the intermediate echo 
shall also be recorded. 

6.4.2 Angle-Beam Examination 

A 45° shear-wave shall be applied from the appropriate surface(s) so that it 
strikes at the intersection of the bore and the far surface tangent to the bore. The 
examination shall be conducted in a clockwise and a counterclockwise direction. Scanning 
performed in a direction tangential to the flywheel bore shall be such that as much as 
practicable of the bore is examined. · 

6.5 Postexamination Oeanine 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RESOLUITON. AND REPORTING CRITERIA 

( 1) Ultrasonic reflectors producing a response 50% or greater of the reference level shall be 
recorded. 

(2) A W 0 and a L0 shall be established, and their locations shall be described on the 
appropriate SwRI Flywheel Ultrasonic Examination Record. Indications recorded shall 
be referenced to the established W 

0 
and L

0 
locations. L and W measurements shall be 

recorded in inches and common fractions to the nearest 1/16 inch. 

(3) Indications producing a response 100% or greater of the reference level shall be 
investigated by a Level II or a Level m examiner to determine the shape, identity, and 
location of the reflector (i.e., plot, profile, review of radiographs, etc.). 

(4) Indications 100% or greater of the reference level investigated and found to be other 
than geometrical in nature shall be reported to PSE&G for evaluation. 

SwRI Form QA-3-3 
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Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISI, special examinations, etc.). As 
a minimum, r_eview prior data to determine the presence and location of flaws. 

9. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel in accordance 
with NRC Regulatory Guide 1.14, Revision 1, as specified in Paragraph 2(1) of this procedure. 
Final evaluation and disposition of reportable indications shall be the responsibility of PSE&G. 

10. RECORDS 

(1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form OA-3-3 

SwRI NDTR Form No. 

17-19 
17-23 
17-24 
17-25 

Revision Date 

12-01-83 
07-31-75 
07-31-75 
03-14-79 

• 

• 

• 



• 

• 

• 

Title 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

SAM2-UT11 
Rev. 0, Chg. 0 
February 1990 
Page 1of12 

MANUAL ULTRASONIC EXAMINATION OF NOZZLE INSIDE RADIUS 
SECTIONS FROM VESSEL BASE MATERIAL 

Page 

'1-12 

EFFECTIVITY AND APPROVAL 

ctiange 

0 

Date 

2/90 

Supersedes Previous Revision/Changes? ~Yes 0 No 

Technical Revi:w·;,.-~=A___;;.~~..;;;..-_4--=--~-_;_1 _____ . Date: _z_6_re8_,_9_£J_· __ _ 
/ 

Date: __ z..._/_2--_?_/'--'1_0 ___ _ 

Department Director 

SwRI Form QA-3A·O 



SOUTHWEST RESEARCH INSTITUTE 
·NUCLEAR PROJECTS 

OPERATING PROCEDURE 

SAM2-UT11 
Rev. 0, Chg. 0 
February 1990 
Pa e 2 of 12 

MANUAL ULTRASONIC EXAMINATION OF NOZZLE INSIDE RADIUS 
SECTIONS FROM VESSEL BASE MA1ERIAL 

SAM2-urt1 

. 1. PURPOSE 

2. 

(1) This procedure provides the technical information and detailed steps required to 
ensure a proper ultrasonic examination of inner radius sections of nozzles in 
accordance with the applicable American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Codes. 

(2) The examination of forged nozzle inner radius sections from the vessel base material 
is described in this procedure and shall be conducted as specified in the applicable 
Southwest Research Institute (SwRI) Examination Plan. 

(3) Shear-wave or longitudinal-wave angle-beam, as required, and manual, contact, pulse
echo ultrasonic techniques shall be employed from the vessel outside surface. 

APPUCABLE DOCUMENTS 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition, with Addenda 
through Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant 
Components" 

(2) 

(3) 

(4) 

ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition, with Addenda 
through Summer 1975, "Nondestructive Examination" 

ASME Boiler and Pressure Vessel Code, Section IX, 1974 Edition, with Addenda 
through Summer 1975; "Welding and Brazing Qualifications" · 

SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the 
approval of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure . 
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4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing ultrasonic examinations shall be certified in accordance with 
SwRI Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive 
Examination Personnel Qualification and Certification. 

4.2 Reference Block 

The reference block used for screen distance calibration and verification shall be of 
the same basic material as the production material, carbon steel, and shall be an IIW block. 

4.3 Basic Cahbration Block 

The calibration notches shall have a minimum depth of 0.075 inch up to a maximum 
depth of 2.5% t. The thickness of the vessel wall or the nozzle reinforcement, whichever is 
less, shall be used to establish "t" for calculating notch depth. Basic calibration blocks shall 
be manufactured. from material of the same or equivalent P-number _grouping as the 
production material as identified in Section IX Qf the ASME Code. P-numbers P-1, P-3, P-4, 
and P-5 are considered to be equivalent for the purposes of this examination. The basic 
cahbration block material and thickness shall be determined by the production material to 
which the search unit is applied. · The notch reflectors shall be in accordance with the 
approved drawings of the basic calibration block contained in the applicable SwRI Examina
tion Plan. 

4.4 Search Units 

(1) Search unit size shall be 1/2" x 1" or 1" round. 

(2) Search unit wedges shall be fabricated to produce a refracted longitudinal
wave or a refracted shear-wave, as required by Appendices A-1 and A-2. The 
search unit angle shall be within ±2° of the required angle. 

(3) The nominal search unit frequency shall be 2.25 MHz. 

4.5 Ultrasonic Instrument 

The examiner shall use a Sonic FfS Mark I ultrasonic instrument which shall be 
aligned and shall display a valid alignment calibration tag as required by SwRI NPOP 
12.0-NDES-107. 

4.6 Couplant 

(1) 

SwRI Form QA-3-3 

USP-grade glycerine or deionized water shall be used when performing 
ultrasonic calibrations and examinations in accordance with this procedure. 
Deionized water, when used, shall be supplied by Public Service Electric and 
Gas Company (PSE&G). 
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(2) All couplants other than deionized water shall be certified for sulfur content 
and total halogens in accordance with ASTM D-129-64 and ASTM D-808-63. 
The residual amount of total sulfur or halogens shall not exceed 1 % by 
weight. 

(3) Couplant materials used for examinations shall be the same as used for the 
calibration. 

5. CALIBRATION METIIOD 

(1) The ultrasonic instrument calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination. 

(3) The FREQ MHZ control shall be turned to 2. 

(4) All information requested on the SwRI Sonic Instrument Calibration Record shall 
be entered. 

5.1 Shear-Wave Distance Cah'bration 

The shear-wave distance calibration shall be conducted as follows: 

(1) Position the search unit on the 4-inch dimension of an IIW block, observe 
radius echoes, and set up a 10- or 20-inch linear sound path distance along 
the baseline of the screen. The shortest screen distance size which encom
passes the last calibration point shall be utilized. 

·5.2 Longitudinal-Wave Distance Cah"bration 

The search unit wedge shall be removed from the search unit prior to the prelimi
nary longitudinal-wave distance calibration shown below: 

SwRI Form OA-3-3 

(1) Position the search unit on the 4-inch dimension of an IIW block, observe 
the back reflections, and set up a 10- or 20-inch linear sound path distance 
along the baseline of the instrument screen. The shortest screen distance size 
which encompasses the last calibration point shall be utilized. 

(2) Remount the search unit on the wedge described in Subsection 4.4 and 
position it on the basic calibration block. 

(3) Maximize the signal from the nearest appropriate notch and physically 
measure this metal path distance. · 

(4) Adjust only the DELAY control to position the signal at the appropriate 
metal path distance on the screen baseline. 
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5.3 Distance Amplitude Correction 

Distance Amplitude Correction (DAC) curves shall be constructed utilizing the 
responses from the appropriate basic calibration notches to obtain the metal paths designated in 
the appendices as follows: 

(1) Position the search unit, mounted on the wedge described in Subsection 4.4, 
on the basic calibration block and obtain a maximum response from the 
applicable calibration notch which produces the highest amplitude. 

(2) Set this signal to the primary reference amplitude of 75% ±5% of full screen 
height (FSH) and mark this amplitude on the screen. 

(3) Obtain maximum response from the remaining applicable calibration 
notches; mark and join all amplitude points with a smooth curved DAC line. 

5.4 Secondaiy DAC Cahoration 

Each point on the DAC curve shall appear at a minimum of 20% of FSH or a 
secondary DAC curve shall be constructed as follows: 

(1) 

(2) 

All secondary DAC curves shall contain at least 2 points. 

The DAC point at 20% of FSH or greater, next to a DAC point that falls 
below 20% of FSH, shall be brought to 80% of FSH and marked on the 
instrument screen. The other point(s), previously at less than 20% FSH, 
shall be marked on the screen and all points connected with a smooth curved 
line. The gain setting for this secondary DAC curve shall be recorded on 
the appropriate SwRI Sonic Instrument Calibration Record. 

55 Cahoration Verifications 

SwRI Form QA-3-3 

55.1 Swee.p Range and DAC Curve Verification 

Sweep range calibration shall be verified on the IIW block and DAC 
curve calibration shall be verified on the appropriate basic calibration block when 
any of the following occurs: 
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( 1) Prjor to a series of examinations 

(2) With any substitution of the search unit cable 

(3) With any substitution utilizing the same type of power source; 
e.g., a change of batteries 

(4) At least every 4 hours during the examination 

(5) At the completion of a series of examinations 

(6) Whenever the validity of the calibration is in doubt 

5.5.2 Cah"bration Changes 

(1) Perform the following if any calibration point has decreased more 
than 20% or 2 dB in amplitude, or any point on the sweep line 
has moved more than 5% of full screen width: 

(a) 

(b) 

Void all examinations referring to the calibration in 
question and performed after the last valid calibration 
verification. 

Conduct a new calibration. 

(c) Reexamine the areas for which the examinations have 
been voided. 

(2) Perform the following if any calibration point has increased in 
amplitude more than 20% or 2 dB: · 

(a) Correct the calibration. 

(b) Reexamine all indications recorded since the last valid 
calibration verification. 

( c) Enter proper values on a new Sw RI Examination Record. 

5.53 Recah"bration 

Substitution of any of the following shall be cause for recalibration: 

(1) Search unit wedge or transducer 

(2) 

(3) 

(4) 

Examination personnel 

Couplant 

Ultrasonic instrument 
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(5) Change in type of power source; e.g., a change from direct to 
alternating current 

5.6 Verification of Cah"bration Reflectors at Scannin~ Speed 

The examiner shall verify the presence of the calibration reflector at scanning speed. 

EXAMINATION 

6.1 Examination Area 

The specific nozzle inner radius to be examined and the metal path distances to the 
inner radius shall be as listed in Appendix A and the SwRI Examination Plan. The inner 
radius section of nozzles shall be examined from the vessel outside surface. 

6.2 Surface Conditions 

The contact surfaces must be free from weld spatter, roughness, or other conditions 
which interfere with free movement of the search unit or impair the transmission of 
ultrasound. 

63 Reference Points for Physical Measurements 

· The reference circle (Appendix A) shall be marked around each nozzle. The L
0 

of 
each nozzle shall be entered on the appropriate Sw RI Examination Record. The 0°, 90°, 
180°, and 2700 positions shall be marked around the nozzle. The azimuth locations marked 
on the shell or head shall be numbered in a clockwise direction as viewed from the vessel 
exterior. Radial lines extended to intersect the reference circle shall be drawn through each 
of these azimuth points. 

6.4 Scanning 

(1) When practicable, examination shall be performed at an instrument gain 
setting of 2 times the reference level sensitivity, or a 6 dB increase . 

SivRI Form OA-3-3 
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(2) Instrument gain setting for scanning shall be determined on the basic 
calibration block as follows for each primary level utilized: 

(a) With the instrument at the primary reference level, position the 
search unit on the basic calibration block to obtain a signal from a 
calibration reflector (machined notch) of 40% of FSH. 

(b) Add 6 dB of gain by utilizing the 6 dB switch (if present), the fine 
gain control, or a combination of the fine and coarse gain controls 
and choose any method which yields a signal response within ±2 dB 
of 80% of FSH. 

( c) This amplitude and method shall be recorded on the Sw RI Sonic 
Instrument Caltbration Record and shall be used during the valid 
calibration period for all scanning at 2 times the reference level 
sensitivity. 

(3) Specific scanning information for the examination of the nozzle inner radius 
section shall be as specified in Appendix A. 

(4) Scanning overlap shall be a minimum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of scan. 

( 5) The search unit movement rate for scanning shall not exceed 6 inches per 
second. 

( 6) Attenuation measurements shall not be taken. 

6.5 Postexamination Oeanine 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RESOLC.ITION. AND REPORTING CRITERIA 

( 1) Indications shall be recorded in accordance with the techniques outlined m 
Appendix B. 
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Ultrasonic reflectors producing a response 50% or greater of the reference. level 
shall be recorded on the applicable SwRI Examination Record. 

Indications 100% or greater of the reference level shall be investigated by a Level II 
or a Level ill examiner to determine the shape, identity and location of the reflector. 

Indications 100% or greater of the reference level investigated and found to be 
other than geometrical in nature shall be reported to PSE&G for evaluation. 

Scanning limitations shall be recorded. 

8. DATA COMPARISON 

Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISI, special examinations, etc.). As 
a minimum, review prior data to determine the presence and location of flaws. · 

9. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall.be the responsibility of PSE&G and shall 
be conducted in accordance with the applicable ASME Boiler and Pressure Vessel Code, 
Section XI, Article IW A-3000. 

10. RECORDS 

(1) Records produced in accordance with this procedure shall be stored in the Divi
sion 17 Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form QA-3-3 
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Examination Areas: 

Examination Preparations: 

Search Unit Angles: 

Examination: 

SwRI Form QA-3-3 

APPENDIX A-1 

Inner radius sections of steam generator inlet and outlet 
nozzles at Salem Generating Station, Unit 2 

A reference circle shall be marked around each nozzle. The 
location shall be as follows: 

Steam Generator Inlet Nozzles: 1.75 inches from the nozzle 
edge of the nozzle-to-vessel blend radius, on the conical 
section of nozzle 

Steam Generator Outlet Nozzles: 3.25 inches from center of 
blend radius on the nozzle side of the blend radius. 

Search unit wedges shall be fabricated to produce the follow
ing angles: 

Steam Generator Inlet Nozzles: 34° refracted longitudinal
wave angle beam 

Steam Generator Outlet Nozzles: 30° refracted longitudinal
wave angle beam 

The search unit shall be placed on the reference circle. One 
scan shall be made in a clockwise and one in a counterclock
wise direction. The search unit skew angle shall be as follows: 

Steam Generator Inlet Nozzles: Skew 7° toward bore of nozzle 
away from the vessel inner surface. The metal path to· the 
inner radius is approximately 16.6 inches. 

Steam Generator Outlet Nozzles: Skew 27° toward bore of 
nozzle away from the vessel inner surface. The metal path 
to the inner radius is approximately 14.4 inches. 
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Examination Areas: 

Examination Preparations: 

Search Unit Angles: 

Examination: 

SwRI Form QA-3-3 

APPENDIX A-2 

The inner radius of the pressurizer relief nozzles at Salem 
Generating Station, Unit 2, shall be ·examined. 

Reference circles shall be located on the vessel base material 
as follows: 

4-Inch Relief Nozzle. The reference circle shall be located 8-
5/16 inches from the center of the bore. 

6-Inch Relief Nozzle. The reference circle shall be located at 
9-1/2 inches from the center of the bore. 

Search unit wedges shall be fabricated to produce 53° ±2° 
refracted shear waves. 

4-Inch Relief Nozzle. The examination shall be conducted in 
·a clockwise and counterclockwise direction from the reference 
circle with the ·search unit directed at a skew angle of 10° 
from the reference circle. The metal path to the inner radius 
is approximately 7-3/4 inches. 

6-Inch Relief Nozzle. The examination shall be conducted in 
a clockwise and counterclockwise direction from the reference 
circle with the search unit directed at a variable skew angle 
of 14° to 15° from the reference circle. The metal path to the 
inner radius is approximately 8 inches . 
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L measurements shall start at L
0

, the junction of the vessel wall and blend radius, and shall be 
made towards the nozzle to the axial center of the search unit. 

W measurements shall start at W Q' the top centerline of the nozzle, and shall be made clockwise 
as viewed from a position perpendicular to the vessel surface along the junction of the blend radius 
and vessel wall to the exit point of the search unit. 

L and W measurements shall be recorded in inches and common fractions to the nearest 
1/16 inch. 

Metal path measurements shall be made to the nearest 0.1 inch at each location requiring W 
measurements. 

SwRI Form QA-3-3 
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MANUAL ULTRASONIC EXAMINATION OF FERRITIC PRESSURE VESSEL 
WELDS GREA1ER TIIAN 2.5 INCHF.S IN TIIlCKNESS 

SAM2-Ufl5 

1. PURPOSE AND APPUCATION 

(1) 

(2) 

(3) 

This procedure provides the information and detailed steps necessary to ensure a 
complete ·and accurate manual ultrasonic examination of Class· 1 and Class 2 f erritic 
pressure vessel welds and adjacent base material in accordance with the applicable 
American Society of Mechanical Engineering (ASME) Boiler and Pressure Vessel Codes. 

This procedure has been prepared for the manual, contact, pulse-echo, shear-wave angle
beam and longitudinal-wave straight-beam, ultrasonic examination of pressure vessel 
welds and adjacent base material. 

Class 1 and Class 2 ferritic pressure vessel welds and adjacent base material with 2.5 to 
12.0 inches nominal wall thickness shall be examined. Welds to be examined shall be as 
specified in the applicable Southwest Research Institute (SwRI) Examination Plan . 

2 APPUCABLE DOCUMENTS 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components." 

(2) SwRI Nuclear Quality Assurance Program Manual 

3. RESPQNSIBILITY 

(1) The Dir~or of the Department of NDE Services shall be responsible for the apprnval 
of this procedure. 

(2) The Project Manager shall be responsible for the application_ of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel 

Personnel performing examinations shall be certified in accordance with SwRI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." 
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4.2 Reference Block 

Reference blocks used for screen distance calibration and verification shall be of the 
same basic material as the production material, carbon steel, and shall be one of the following: 
(1) SwRI Half-Round, (2) AWS-type DC, (3) IIW, or (4) Roinpas/V2 Block. 

4.3 Basic Cah"bration Block 

SwRI Form OA-3-3 

(1) Where the component material is clad, the basic calibration block shall be clad to 
the component clad nominal thickness ±1/8 inch. Deposition of clad shall be by 
the automatiC method used on the component. Where the automatic method is 
impractical, deposition of clad shall be by the manual method used to cover the 
circumferential welds of the component. 

(2) Side-drilled basic calibration hole reflectors in accordance with Figure I-3131 of 
Section XI, Appendix I, of the ASME Boiler and Pressure Vessel Code shall be 
placed in a block manufactured from one of the following: (1) the component 
nozzle dropout; (2) the component prolongation; or (3) when it is not possible to 
fabricate the block from material taken from the component, it may be fabricated 
from a material of a 5pecification included in the applicable examination volumes 
of the component. The basic cahbration block thickness shall be determined by the 
average thickness of the weld: The requirements for basic calibration block 
curvature limits,. heat treatment, surface condition, and scribe lines· shall be in 
accordance with Appendix I. 

(3) Notches 2%T deep shall be machined in the basic calibration block surface, in 
accordance with Appendix I of Section XI. 

( 4) A flat basic calibration block or block of essentially the same curvature as the 
examination contact surface shall be used for the examination of welds with a 
contact surface curvature greater than 20 inches· in diameter. 

( 5) A single curved basic calibration block may be used to establish distance amplitude 
correction (DAC) curves for examinations on contact surfaces in the range of 
curvature from 0.9 to 1.5 times the basic calibration block diameter, when contact 
surface curvature is 20 inches in diameter or less. 

( 6) Approved draWings of the basic calibration blocks are contained in the applicable 
SwRI Examination Plan . 
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4.4 Search Units 

Search units shall be selected from the following: 

(1) Straight-Beam 

Average Weld 
Thickness 

2.5" to 3.0" 
2.5" to 4.0" 
3.0" to 7.0" 
5.0" to 12.0" 

(2) An~e-Beam 

Average Weld 
Thickness 

· 2.5" to 4.0" 
2.5" to 7.0" 
5.0" to 12.0" 

Nominal Search Unit Size 

3/8" Round 
1/2" Round 
3/4" Round or l" Round · 
1" Round or 1-1/8" Round 

Nominal Search Unit Size 

1/2" x 1/2", 1/2~ Round 
1/2" x l", 3/4" Round 
1" x l", l" Round, 1-1/8" Round 

Search unit wedges shall be fabricated to produce 45° ±2° and 60° ±2° refracted shear 
waves. A search until producing D° straight-beam longitudinal waves shall also be used. 

The exit point of the sound beam and the actual refracted beam angle of shear-wave 
search units shall be determined on an IIW block. The exit point of the sound beam shall be 
marked on the search unit wedge. · 

The nominal search unit frequency shall be 2.25 MHz. 

4.4 Ultrasonic Instrument 

The examiner shall use a Sonic FI'S Mark I ultrasonic instrument which shall be aligned 
and shall display a valid alignment calibration tag as required by SwRI NPOP 12.0-NDES-107. 

4.6 Couplant 

SwRI Form OA-3-3 

(1) USP-grade glycerine or deionized water shall be used when performing ultrasonic 
calibrations and examinations in accordance with this procedure. Deionized water, 
when used, shall be supplied by Public Service Electric and Gas Company 
(PSE&G). 

(2) USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 
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(3) Couplant materials used for examination shall be the same as used for the 
calibration. 

4.7 Thermometer 

The thermometer to be used for measuring the cal.tbration block and component 
temperatures shall be cal.tbrated and certified and shall display a valid calibration tag· as 
required by SwRI NPOP 12.0-NDES-102. 

5. CALIBRATION METIIOD 

5.1 Instrom.ent Linearity 

(1) . Ultrasonic instrument linearity shall be verified, as a minimum, within one day 
before and one day after performing all required ultrasonic examinations during 
a preservice examination, an outage, or every three months, whichever is less, in 
accordance with Paragraphs 5.1.1 and 5.1.2. Data required shall be recorded on 
the SwRI Instrument-Linearity Verification Record and the sheet number shall be 
referenced on each applicable SwRI Sonic Instrument Calibration Record. 

(2) If a linearity verification cannot be performed due to instrument failure, the 
calibration verification of Paragraph 5.2.8 shall constitute evidence of the instru
ment linearity. If a calibration verification does not fall within the tolerances 
required by Paragraph 5.2.8(2) due to instrument failure, an instrument linearity 
check must be performed prior to continuing examinations, and all components 
examined since the last valid calibration verification shall be reexamined. 
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5.1.1 Screen Hei&flt Linearity 

(1) Position a search unit on a basic calibration block and obtain indications from 
two applicable reflectors. 

SwAI Form QA-3-3 

(2) Adjust the search unit position to give a 2: 1 ratio between the two indica
tions, with the larger indication (1/2T hole) set at 80% of full screen height 
(FSH) and the smaller indication (3/4T hole) set at 40% of FSH . 
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(3) Without moving the search unit, set the larger indication to 100% of FSH 
and record the position of the smaller indication, estimated to the nearest 
1% of FSH. 

( 4) Successively set the larger indication from 100% to 20% of FSH in 10% 
increments (or 2 dB steps if a fine control is not available); observe and 
record the smaller indication estimated to the nearest 1 % of FSH at each 
setting. The reading must be 50% of the larger amplitude within 5 % of FSH. 

5.1.2 Amplitude Control Linearity 

( 1) Position a shear-wave search unit on a basic calibration block to obtain a 
maximum amplitude from an applicable reflector. 

·.·.·.·.:·:·:·:-:-:-:.·····::·:-·· 

(2) Without moving the search unit, set the indication to the required percent 
of FSH and increase or decrease the dB as specified below. The estimated 
signal shall be recorded to the nearest 1 % of FSH and shall fall within the 
limits of the following table: 

Indication Indication 
Set at% of dB Control Limits,% of 
Full Screen Chanie* Full Screen 

80% • 6 dB 32 to 48% 
80% -12 dB 16 to 24% 
40% + 6 dB 64 to 96% 
20% +12 dB 64 to 96% 

*Minus denotes decrease in amplitude; plus denotes increase. 

5.2 Cah"bration · 

SwRI Form QA-3-3 

(1) The ultrasonic calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination. 

(3) The FREQ MHz control shall be turned to 2. 
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(4) The type and length of the search unit cable shall be recorded on the SwRI Sonic 
Instrument Calibration Record and all other information requested on the form 
shall be entered. 

(5) The centerline of the search unit shall be at least 1-1/2 inches from the nearest 
side of the block. Rotating the beam into the comer formed by the hole and the 
side of the block may produce a higher amplitude at a longer beam path. This 
beam path shall not be used for calibration. 

( 6) When the examination is to be performed from the outside surface of a clad vessel, 
the cahbration shall be accomplished from the unclad surface of the basic calibra
tion block. When the examination is to be performed from the inside surface of 
a clad vessel, the calibration shall be accomplished from the clad surface of the 
basic cahbration block. 

5.21 Temperature Remrlrements 

(1) The temperature of the basic cahbration block during cahbration and 
verifications shall be within 25°F of the component temperature. The 
temperature of the basic calibration block shall be recorded on the SwRI 
Sonic Instrument Calibration Record for the initial calibration and each 
verification . 

(2) The surface temperature of the component to be examined shall be taken 
prior to and after performing an examination. The temperature shall be 
recorded on the applicable SwRI Examination Record. 

(1) Select shortest screen distance size that includes at least 1/4t beyond the 
nominal production material thickness. · 

(2) Position the search unit on the appropriate reference block, observe back 
reflections, and set up a linear sound path distance along the screen baseline. 

5.2.3 AndctBram Distance Calibration 

(1) 

(2) 

(3) 

The screen distance chosen shall be the shortest applicable size to include 
at least 1/8 vee-path beyond the anticipated examination range. · 

Observing radius echoes from the applicable reference block, set up the 
required linear sound path distance along the screen baseline. 

When the same instrument is used for both 45° and 600 examinations, the 
screen distance calibration shall be conducted as follows: 

(a) The screen distance size shall be determined by the angle-beam search 
unit requiring the longer examination range. 
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(b) Position the 45° search unit on the appropriate reference block. Observe 
and record all verification block entries as required on the appropriate 
SwRI Sonic Instrument Calibration Record. 

(c) Position the 60" search unit on the appropriate reference block. Without 
changing the calibrated screen distance, observe and record all verification 
block entries as required on the appropriate Sw RI Sonic Instrument 
Calibration Record. 

( d) No attempt shall be made to compensate for any delay difference 
observed between 45° and 600 screen distance calibrations. This dif
ference shall be considered when resolving indications. 

5.24 Straieflt-Beam. Distance Amplitude Correction 

(1) Position straight-beam search unit on the· basic calibration block to obtain 
maximum response from the calibration hole selected from the following, that 
produces the highest amplitude: 

~ 

1/4T 
1/2T (if present) 
3/4T 

(2) Set this response to the primary reference response of 80% ±5% of FSH and 
mark its amplitude on the screen. 

(3) Without changing the gain controls, obtain maximum response from the 
remaining calibration holes; mark and join all amplitude points with a smooth 
curved line which shall extend 1/8 vee-path beyond the last qualified 
cahbration point. 

S.25 An&le-Bfam Distance A.mplitude Correction from the Clad Side or on Nonclad 
Blocb 

(1) Position the 45° search unit on the basic calibration block to obtain maximum 
response from the calibration hole selected from the following, that produces 
the highest amplitude: 

&k 

1/4T 
1/2T 
3/4T 

45° Vee-Path Positions 

1/8 
2/8 
3/8, 5/8 

(2) Set this response to 80% ±5% of FSH and mark its amplitude on the screen. 
This is the primary reference level. 

• 
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(3) Without changing the gain controls. obtain maximum response from the 
remaining vee-path positions; mark on screen, and join all amplitude points 
with a smooth, curved line. 

( 4) With the instrument gain set at the primary reference level, position the 45° 
search unit for maximum amplitude from the square notch on the opposite 
surface. Mark the signal amplitude with an X. The indication from the 
square notch must be considered when evaluating reflectors at the opposite 
surface. · 

( 5) Repeat steps ( 1) through ( 4) using a 60° search unit. 

5.26 Ande-Beam Distance Amplitude Correction from the Unclad Side of Clad Blocks 

(1) Position the 45" search unit on the basic calibration block to obtain maximum 
response from the cahbration hole selected from the following, that produces 
the highest amplitude. 

1/4T 
1/Zf 
3/4T 

Vee-Path Positions 

1/8 
2/8 
3/8 

(2) Set this response to 80% ±5% of FSH and mark its amplitude on the screen. 

(3) Without changing the gain controls, obtain maximum response from the other 
vee-path positions and mark on screen. 

( 4) Position the 45° search unit on the clad side of the block. Determine the dB 
difference between the 3/8 and 5/8 vee-path. Mark the location of the 5/8 
vee-path on the baseline of the instrument. 

(5) Position the 45° search unit on the unclad side of the block. Adjust the 
instrument gain controls to the primary reference level established in step (2) 
and obtain the maximum response from the 3 /8 vee-path. 

(6) Decrease the signal from the 3/8 vee-path by the dB difference determined 
in step ( 4 ). Mark the amplitude of this signal at the location of the 5 /8 vee
path determined in step ( 4 ). Join the marks on the instrument screen to 
construct the DAC curve. 

(7) With the instrument gain set at the primary reference level, obtain maXimum 
amplitude from the square notch on the opposite surface. Mark the signal 
amplitude with an X. The indication from the square notch must be 
considered when evaluating reflectors at the opposite surface . 

(8) Repeat steps (1) through (7) using a 60° search unit. 
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5.2 7 Beam Spread and Beam An&fe Determination 

Angle-beam search units used for examinations shall be measured for beam spread 
and beam angle after the initial calibration and prior to the examination, or with 
substitution of the basic calibration block, the search unit transducer or wedge, as follows: 

(1) 

(2) 

(3) 

(4) 

Calibrate the instrument on the basic calibration block as described in 
Paragraphs 5.2.3 and 5.2.5 or 5.2.6. 

With the instrument at the primary reference level sensitivity, position the 
search unit for maximum ~mplitude from the 1/4T hole (Wm ). Measure 
and record the distance from the incident point of the searct unit to the 
scribe line above the 1/4T hole. 

Repeat step (2) recording the distance to the scribe line for both the 1/2T 
and 3/4T maximum amplitudes. 

Increase the instrument gain 2 times the primary reference level sensitivity 
(6 dB) to the curve marked on the instrument screen represents the 50% 
DAC curve. 

• 

(5) Position the search unit for maximum amplitude from the 1/4T hole. Move • 
the search unit toward the hole until the indication equals the 50% DAC line. 
Measure and record the distance from the incident point of the search unit 
to the scribe line above the 1/4T hole (W1). 

(6) Move the search unit away from the hole until the indication equals the 50% 
DAC line. Measure and record the distance from the incident point of the 
search unit to the 1/4T scribe line (Wz). 

(7) Repeat steps (5) and (6), recording the measurements for the 1/2T and 3i4T 
holes. 

(8) Plot these points on a 1: 1 or 2: 1 scale drawing of the basic calibration block 
thickness or on the graph on the back of the Sw RI Beam Spread Record. 
When plotting Ws on a graph or scale drawing, place the points at the 
appropriate depth (1/4T, 1/2T, or 3/4T). 

(9) Draw a separate line to each of the W max points from the incident point 
of the search unit. 

(10) The angle to each of the points shall be measured using a protractor. The 
beam angle shall be established by determining the average of the three 
W max angles measured. This angle shall be recorded on the Sw RI Beam 
Spread Record and considered during resolution of indications. 

( 11) Connect the three W 1 points extending the line to the search unit drawn at • 
the top of the graph. Repeat this operation for the W 2 points. If the three 
W 1 or W 2 points do not form a straight line, then a line representing the 
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average of the three points shall be drawn and extended until they cross (the 
three points must be projected along the same beam path on the block 
drawing to complete this task). 

(12) Measure the angle between the W1 line and the W2 line. This is the angle 
of beam spread. 

5.28 Sweep Ranee and DAC Curve Verification 

( 1) Sweep range calibration shall be verified on the appropriate reference block, 
and DAC curve calibration (if applicable) shall be verified on the appropriate 
basic calibration block: 

(a) Prior to a series of examinations 

(b) With any substitution of the same type and length of search unit cable 

(c) With any substitution utilizing the same type of power source; e.g., a 
change of batteries 

( d) At least every 4 hours during the examination 

( e) At the completion of a series of examinations 

(f) Whenever the validity of the calibration is in doubt 

(2) Calibration Changes 

(a) Perform the following if any point on the DAC curve has changed by 
more than 20% or 2 dB in amplitude: 

(i) Void all examinations referring to the calibration in question and 
performed after the last valid calibration verification. 

(ii) Perform and record a new calibration 

(iii) Reexamine the areas for which examinations have been voided. 

(b) Perform the. following if any point on the DAC curve has moved on the 
sweep line more than 5% of the sweep division reading: 

(i) Correct the sweep range and record the change on the SwRI Sonic 
Instrument Calibration Record. 

(ii) If any indications have been recorded with this calibration, the 
swRI Examination Record shall be voided, a new calibration 
performed, and the areas for which examinations have been voided 
reexamined. 
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Substitution of any of the following shall be cause for recalibration: 

(a) Search unit transducer or wedge 

(b) Search unit cable type or length 

(c) Ultrasonic instrument 

( d) Examination personnel 

( e) Couplant 

(t) Change in type of power source; e.g., a change from direct to alternating 
current 

5.29 Verification of Cahbration Reflectors at Scanning Speed 

The examiner shall verify the presence of the cahbration reflector at scanning 
speed. 

6. EXAMINATION 

6.1 Surface Condition 

The contact surfaces must be free from weld spatter, roughness, or other conditions 
which interfere with free movement of the search unit or impair the transmission of ultrasound. 

6.2 Transfer 

The transfer method shall not be used. 

SwRI Form QA-3-3 
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63 Scannine 

(1) 

(2) 

When practicable, scanning shall be performed at a minimum gain setting of 2 
times the reference level sensitivity. 

Instrument gain setting for scanning shall be determined on the basic calibration 
block as follows for each primary reference level utilized: 

(a) With the instrument at the primary reference level, position the search unit 
on ·the basic calibration block to obtain a signal of 40% of FSH from a 
Calibration reflector (side-drilled hole). 

(b) Add 6 dB of gain by utilizing the 6 dB switch (if present), the fine gain 
control, or a combination of the fine and coarse gain controls and choose 
any method which yields a signal response within ±2 dB of 80% FSH. 

(c) This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used during the valid calibration period for 
all scanning at 2 times the reference level sensitivity. ·· 

(3) Scanning overlap shall be a m.iniptum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of the sca·n. 

(4) The· search unit movement rate shall not exceed 6 inches per second. 

6.4 Reference Points for Physical Measurements 

SwRI Form QA-3-3 

6.4.1 Nozzle-to-Shell Welds 

A concentric reference circle around each nozzle which encompasses the scan area 
shall be marked on the shell and referenced to the centerline of the respective nozzle by 
indicating its radius. The location of the 0° azimuth of each nozzle shall be noted on the 
appropriate SwRI Examination Record. The location of the 0°, 90°, 180°, and 270° 
azimuths shall be marked on the shell along the concentric reference circle in a clockwise 
direction as viewed from the vessel exterior. Each 30 degrees of azimuth for nozzle welds 
with a radius greater than 4 inches, each 15 degrees of azimuth for nozzle welds greater 
than 12 inches, and each 5 degrees of azimuth for nozzles greater than 24 inches shall 
be marked along the reference circle. A concentric reference circle shall also be marked 
within 1/2 inch of the weld centerline. Every 10 inches around this inner circle shall be 
marked on the vessel and utilized for measurements. Radial lines should be drawn 
through each of these azimuth points. 

6.4.2 Longitudinal Butt Welds 

A reference line shall be drawn along the centerline of each longitudinal butt weld. 
Distance along . this reference line shall be measured in inches and common fractions 
from the junction of the intersecting circumferential weld and entered on the applicable 
SwRI Examination Record. 
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6.4.3 Circumferential Butt Welds 

A reference line shall be drawn along the centerline of each circumferential weld. 
The 00 point shall coincide with the vessel 00 point. Distance along this reference line 
shall be measured clockwise in inches and common fractions, as viewed from above for 
vertical vessels or as viewed from an identified end of horizontal vessels. This distance 
shall be entered on the applicable SwRI Examination Record. 

6.4.4 S{>herical Vessel He.ad Circumferential and Meridional Welds 

A detailed scale drawing shall be obtained to determine the exact weld configura
tion. In cases where the weld crown is on the inside surface and the examination is to 
be performed from the outside surface, the exanliner shall determine the examination 
area based upon the weld configuration on the inside surface. 

6.5 Examination Areas 

SwRI Form QA-3-3 

6.5.1 Base Material lamination Scan 

(1) Before the angle-beam examination, a lamination scan using straight-beam 
longitudinal wave shall be performed covering the entire area through which 
the angle beam is to be passed. Screen distance calibration for this examina
tion shall be conducted in accordance with Paragraph 5 .2.2. The first back 
reflection shall be maintained at an amplitude between 50% and 90% 
of FSH. 

(2) Laminar indications shall be recorded as follows: 

Obtain a back reflection signal from an indication-free area and adjust this 
signal to 80% ±5% of FSH. Record the intermediate indication when its 
amplitude is equal to the remaining back reflection. Areas of total loss of 
back reflection accompanying the intermediate echo shall also be recorded . 

• 

• 
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Thickness measurements shall be taken on the centerline of the weld and at one 
point in the base material on each side of the weld for circumferential and longitudinal 
welds, and at one point in the base material on the vessel side adjacent to the weld for 
nozzle-to-vessel welds. Screen distance calibration for these examinations shall be 
conducted in accordance with Paragraph 5.2.2. Measurements shall be taken by placing 
the straight-beam search unit on the examination surface and noting the backwall 
reflection on the instrument screen. These measurements shall be recorded on the 
appropriate Sw RI Examination Record. 

6.5.3 Ande-Beam Examination for Indications Parallel with the Weld 

Angle-beam examinations shall be accompanied using 45° and 60° refracted shear 
waves from both sides of the weld for circumferential and longitudinal welds, and from 
the vessel side of the weld for nozzle-to-vessel welds. This examination shall be per
formed by directing the sound beam perpendicularly into the weld to detect indications 
parallel with the weld. Calibration for these examinations shall be in accordance with 
ParagraphS 5.2.3 and 5.2.5 or 5.2.6. -.· ·· 

6.5.4 Straight-Beam Examination of Welds 

A straight-beam examination shall be applied, when possible, to the surface of the 
weld crown and 1t of base material on each side of the weld for circumferential and 
longitudinal welds and, when possible, to the surface of the weld crown and 1 t of base 
material on the vessel side of the weld for nozzle-to-vessel welds. Calibration for the 
straight-beam examination shall be in accordance with Paragraphs 5.2.2 and 5.2.4. ··· 

6.5.5 Ande-Beam Examination for Indications Perpendicular to the Weld 

Angle-beam examination shall be conducted using a 45° and 60° shear-wave search 
unit. This examination shall be conducted by placing the search unit on the weld with 
the sound beam directed into and parallel with the weld to detect indications perpendicu
lar to the weld. The length of the weld and lt of base material on each side of the weld 
for circumferential and longitudinal welds, and lt of base material on the vessel side of 
the weld for nozzle-to-vessel welds shall be scanned with the search unit sound beam 
directed in this manner from two opposing directions. Calibration for these examina
tions shall be in accordance with Paragraphs 5.2.3 and 5.2.5 or 5.2.6. 

6.6 Postexamination Oeanin& 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RESOLUl'ION. AND REPORTING CRITERIA 

(1) Indications shall be recorded utilizing the techniques outlined in the applicable revision 
of SwRI NPOP SwRI-NDE3. 

SwRI Form QA.3.3 
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Ultrasonic reflectors producing a response 50% or greater of the reference level and 
planar surface reflectors equal to or exceeding the response from the square notch shall 
be recorded on the appropriate Sw RI Examination Record. 

Indications producing a response 50% or greater of the reference level and planar 
surface reflectors equal to or exceeding the response from the square notch shall be 
investigated by a Level II or Level ill examiner to determine the shape, identity, and 
location of the reflector. 

Indications 50% or greater of the reference level and planar surface reflectors equal to 
or exceeding the response form the square notch investigated and found to be other 
than geometrical in nature shall be reported to PSE&G for evaluation. 

When an examination is performed from the unclad side of a clad vessel and the calibra
tion is as specified in Paragraph 5.2.5, indications observed past the 4/8 vee-path shall 
not be recorded. 

Scanning limitations shall be recorded. 

8. · DATA COMPARISON 

Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISI, special examinations, etc.). As 
a minimum, review prior data to determine the presence and location of flaws. 

9. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 
be conducted in accordance with Article IW A-3000, Section XI, of the applicable ASME Boiler and 
Pressure Vessel Code. 

10. RECORDS 

(1) Records produced in accordance with. this pr9(:edure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form QA-3-3 

SwRl NPTR Form No. 

17-17 
17-18 
17-19 
17-25 
17-36 
17-37 

Revision Date 

07-15-79 
07-31-75 
12-01-83 
03-14-79 
08-03-82 
02-18-80 
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MANUAL ULTRASONIC EXAMINATION OF PRF.SSURE-RETAINING STUDS AND BOLTS 
2 INCHES OR GREA.1ER IN DIAMETER CONfAINING ACCF.SS HOLF.S 

SAM2-Uf18 

1. PURPOSE AND APPLICATION 

(1) This procedure provides the technical information and detailed steps required to ensure 
a proper ultrasonic examination of pressure-retaining studs and bolts, in accordance with 
the applicable American Society of Mechanical Engineers (ASME) Boiler and Pressure 
Vessel Codes. 

(2) Pressure-retaining studs and bolts 2 inches or greater in diameter with access holes shall 
be examined as specified in the applicable Southwest Research Institute (SwRI) Examina-
tion Plan. 

(3) A shear-wave angle-beam, manual, contact, pulse-echo ultrasonic examination technique 
utilizing the SwRI Manual Stud Examination Probe shall be used to detect flaws oriented 
perpendicularly to the axis of the stud. 

(4) A high-angle longitudinal wave, manual, contact, pulse-echo ultrasonic examination • technique utilizing the SwRI Manual Stud Longitudinal Examination Probe shall be used 
to detect inner surface flaws oriented perpendic1,1larly to the axis of the stud. 

2 APPUCABLE DOCUMENTS 

(1) AS:ME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) AS:ME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) Code Case N-307-1 

(4) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILIJY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

• 
-
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4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing ultrasonic examinations shall be certified in accordance with Sw RI 
Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101 "Nondestructive Examination 
Personnel Qualification and Certification." 

4.2 Reference Blocks · 

(1) Reference blocks used for screen distance calibration and verification shall be of 
the same basic material as the production material, carbon steel, and shall be one 
of the following: (l)'SwRI Half-Round, (2) AWS-type DC, or (3) IIW. 

(2) Reference blocks shall be used as follows for the angle-beam screen distance 
calibration: 

Screen 
Distance 

5.0" 

10.0" 

Block T)'l?e 

SwRI Half-Round 
AWS-type DC 

AWS-type DC 
IIW Block 
SwRI Half-Round 

Block Dimension -·-

1.0" Radius 
1.0" and 2.0" Radii 

' 

1.0" and 2.0" Radii 
4.0" Radius 
1.0" Radius 

4.3 Basic Ca.hbration Blocks 

SwRI Form QA-3-3 

(1) The basic calibration block shall be fabricated from material of the same nominal 
composition as the component to be examined. It shall be threaded as the 
component and shall have an access hole equal in size to that of the component 
to be examined. 

(2) The basic calibration reflector for shear-wave angle-beam examination shall be a 
notch machined one thread deep or 1/8-inch deep, whichever is smaller. The 
notch shall be measured from the base of the thread root and shall follow the 
lead angle of the threads. The particular notch utilized for the calibration shall be 
identified on the SwRI Sonic Instrument Calibration Record. 

(3) For bore inner surface examinations, the basic calibration reflector shall be a 
notch machined one thread deep, or 1/8-inch deep, whichever is smaller. The 
notch shall be placed on the inside surface of the access hole. The particular notch 
utilized for the calibration shall be identified on the SwRI ·Sonic Instrument 
Calibration Record. 

(4) Approved drawings of the basic calibration blocks to be used in accordance with 
this procedure are contained in the applicable SwRI Examination Plan. 
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4.4 Search Units 

(1) The search unit size shall be 1/4 x 1/4 inch or 1/4 inch round. 

(2) For shear-wave angle-beam examinations, a special search unit wedge that produces 
a 60° ±2° refracted shear-wave shall be used. This angle and the exit point of the 
sound beam shall be determined on an IIW block. 

(3) For bore inner surface examinations, a special search unit wedge shall be used to 
produce a high angle longitudinal wave. The nominal search unit angle is 88°. The 
exit point shall be the scribe line made on the wedge during fabrication. If the exit 
point is not marked or is undiscernible, it shall be determined. The signal from 
the end of a calibration block or a near surface notch shall be maximized. The exit 
point will be at the near side of the notch on the edge of the calibration block. 

(4) The nominal search unit frequency shall be 2.25 MHz. 

4.5 illtrasonic Instrument 

The examiner shall use a Sonic FTS Mark I ultrasonic instrument which shall be aligned 
and shall display a valid alignme~t calibration tag as required by SwRI NPOP 12.0-NDES-107. 

4.6 Cogplant 

(1) USP-grade glycerine or deionized water (with or without wetting agent) shall be 
used when performing ultrasonic calibrations and examinations in accordance with 
this procedure. Deionized water, when used, shall be supplied by Public Service 
Electric and Gas Company (PSE&G). 

(2) USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 

(3) Couplant materials used for examinations shall be the same as used for the 
calibration. 

5. CALIBRATION 

(1) The ultrasonic calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination. 

(3) The FREQ MHz control shall be turned to 2. 

(4) All information requested on the SwRI Sonic Instrument Calibration Record shall be 
entered. 

SwRI Form QA-3-3 
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(5) Cahbi"ation of the ultrasonic instrument shall be accomplished with the basic calibration 
block in a vertical position. 

5.1 Shear-Wave Angle Beam 

5.1.1 Distance Cah"bration 

Using the applicable reference block selected in accordance with Subsection 4.2, 
set up the required sound path distance linearly along the instrument screen baseline. 
The screen distance chosen shall be the smallest applicable size that includes at least 10% 
of the screen distance past the examination area. 

5.1.2 Distance Amplitude Correction 

(1) Position the SwRI Manual Stud Examination Probe in the access· hole of, ,' 
the basic calibration block to obtain maximum response from the . notch .. ·. 
reflector nearest the center of the threaded portion of the block. 

(2) Set this signal to 75% ±5% of full screen height (FSH) and mark its 
amplitude on the instrument screen. This is the primary reference response. 
The gain controls shall not be adjusted once this primary reference response 
has been established . 

(3) A line shall be drawn on the instrument screen at a distance of at least 
0.5 inch prior to the calibration point 

5.2 Longitudinal Wave Angle Beam 

5.2.1 Distance Calibration 

SwRI Form QA-3-3 

Using the basic cahbration block, set up the required sound path distance along 
the screen baseline. The screen distance shall be sufficiently long to position the initial 
pulse at 0 screen division and the notch indication at 5 divisions on the screen baseline. 

S.2.2 Distance Amplitude Correction 

(1) Position the SwRI Manual Stud Longitudinal Examination Probe in the 
access hole of the basic calibration block to obtain maximum response from 
the notch reflector on the inside surface of the a~ess hole. 

(2) Set this signal to 75% ±5% of FSH and mark this amplitude on the screen. 
This is the primary reference response. The gain controls shall not be 
adjusted once this primary reference response has been established. 

(3) A line shall be drawn on the instrument screen at the primary reference 
amplitude extending from screen division 4 to screen division 6 . 
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5.2.3 Sweq> Range and Distance Amplitude Calibration Verification 

(1) Sweep range and distance amplitude calibrations shall be verified on the. 
appropriate reference and basic calibration block when any of the following 
occurs: 

(a) Prior to a series of examinations 

(b) With any substitution of the search unit cable 

(c) With any substitution utilizing the same type of power source; e.g., 
a change of batteries 

( d) At least every 4 hours during the examination 

. ( e) At the completion of a series of examinations 

. (f) Whenever the validity of the calibration is in doubt 

(2) Cahbration Changes 

(a) Perform the following if the response from the notch decreases more 
than 20% or 2 dB in amplitude, or moves on the 5Weep line more 
than 5% of full screen width: 

(i) Void all examinations referring to the calibration in question 
and performed after the last valid calibration verification. 

(ii) Conduct a new calibration. 

(iii) Reexamine the areas for which examinations have been voided. 

(b) Perform the following if the response from the notch has increased 
in amplitude more than 20% or 2 dB: 

(i) Correct the calibration. 

(ii) Reexamine all indications recorded since the last valid calibra
tion verification. 

(iii) Enter proper values on a new SwRI Ultrasonic Examination 
Record for Bolting. · 

(3) Recalibration 

Substitution of any of the following shall be cause for recalibration: 

(a) Search unit transducer 

• 

• 

• 
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( e) Change in type of power source; e.g., a change from direct to 
alternating current 

(4) Verification of Reflectors at Scannin~ Speed 

The examiner shall verify the presence of the calibration reflector at 
scanning speed . 

EXAMINATION 

6.1 Examination of Presmire-Retaining Studs and Bolts 

Forged studs and bolts shall be examined from the inside surface of the access hole. The 
examination area shall include the thread root and 1/4 inch as measured inward from the 
thread root (with the exception of the nonload-bearing portion beyond the nut) and the inside 
surface of the access hole. The outer 1/4 inch of the nonthreaded portion shall also be 
examined. Calibration shall be in accordance with Subsections 5.1 and 5.2. 

6.2 Surface Conditions 

The contact surfaces must be free of roughness or other conditions which interfere with 
free movement of the search unit or impair the transmission of ultrasound. 

63 Scannint: 

( 1) When practicable, scanning shall be performed at a minimum gain setting of 
2 times the reference level sensitivity . 

SwRI Form QA.3.3 
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(2) Instrument gain setting for scanning shall be determined on the basic calibration 
block as follows for each primary reference level utilized: 

(a) With the instrument at the primary reference level, manipulate the stud 
probe in the basic stud calibration block access hole to obtain a signal of 
40% of FSH from a calibration reflector (machined notch). 

(b) Add 6 dB gain by utilizing the 6 dB switch (if present), the fine gain control, 
or a combination of the fine and coarse gain controls and choose any method 
that yields a signal response within ±2 dB of 80% of FSH. 

(c)" This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used during the valid calibration period for 
all scanning at 2 times the reference level sensitivity. 

(3) Scanning overlap shall be a minimum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of the scan. 

( 4) The search unit movement rate shall not exceed 6 inches per second . 

. 6.4 Postexamination Cleaning 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RESOLUTION. AND REPORTING CRITERIA 

( 1) Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE3. . 

(2) Ultrasonic reflectors producing a response 50% or greater of the reference level shall be 
recorded on the SwRI Ultrasonic Examination Record for Bolting. 

(3) Recorded indications shall be investigated and resolved on the appropriate SwRI Indica
tion Resolution Record by a Level II or Level ill examiner to determine the shape, 
identity, and location of the reflector (i.e., plot, profile, review of radiographs, etc.) 

( 4) Indications 100% or greater of the reference level investigated and found to be other 
than geometrical in nature shall be reported to PSE&G for evaluation. 

( 5) The end points of the indication as determined by 100% of the ref ere nee level shall be 
recorded. 

( 6) Scanning limitations shall be recorded. 

SwRI Form QA-3-3 
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Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISI, special examinations, etc.). As 
a minimum, review prior data to determine the presence and location of flaws. 

9. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 
be conducted in accordance with Article IW A-3000, Section XI, or the applicable ASME Boiler and 
Pressure Vessel Code. 

10. RECORDS 

(1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. -_ 

(2) The applicable data records are as follows: 

SwRI Form QA-3-3 

SwRI-NDTR Form No . 

17-19 
17-27 

Revision Date 

12-31-83 
04-05-76 
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MANUAL ULTRASONIC EXAMINATION OF TillN-WAIL VESSEL WELDS 
(0.1 TO 0.4 INCH IN TIIlCKNESS) 

SAM2-Ul"26 

1. PURPOSE AND APPUCATION 

(1) 

(2) 

(3) 

This procedure provides the technical information and detailed steps necessary to ensure 
a complete and accurate manual ultrasonic examination of thin-wall ferritic and austenitic 
pressure vessel welds and adjacent base material, in accordance with the applicable 
American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Codes. 

Pressure vessel welds in the thickness range from 0.1 to 0.4 inch, adjacent base material, 
heat-affected zone, vessel support attachments, and nozzle-to-shell welds shall be 
examined as specified in the applicable Southwest Research Institute (SwRI) Examination 
Plan. 

Manual, contact, pulse-echo shear-wave angle-beam and longitudinal-wave straight-beam 
ultrasonic techniques shall be utilized in accordance with this procedure. 

2. APPLICABLE DOCUMENTS 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) ASME Boiler and Pressure Vessel Code, Section IX, 1974 Edition with Addenda through 
Summer 1975, "Welding and Brazing Qualifications" 

(4) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

SwRI Form OA-3-3 
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4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing ultrasonic examinations shall be certified in accordance with Sw RI 
Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination 
Personnel Qualification and Certification." 

4.2 Reference Block: 

Reference blocks used for screen distance calibration and verification shall be of the 
same material as the production material; i.e., stainless steel or carbon steel, arid shall be one 
of the following: (1) SwRI Half-Round, (2) AWS-type DC, or (3) IIW. 

4.3 Basic Calibration Block 

SwRI Form OA-3-3 

(1) The basic calibration block shall be fabricated from material of the same or 
equivalent P-number grouping as the production material, as specified in Section IX 
of the ASME Code. P-numbers P-1, P-3, P-4, and P-5 shall be considered 
equivalent for the purpose of this examination . 

(2) Cahbration reflectors shall be notches machined on the outside and inside surfaces 
of the basic calibration block. The notches shall be in accordance with approved 
drawings of the basic calibration block contained in the applicable SwRI Exam
ination Plan. 

(3) The basic calibration block thickness shall be determined by the t of the production 
material to which the search unit is applied and Article 5, Section V. When a basic 
calibration block of the same thickness as t is not available, the basic calibration 
block thickness shall be no more than 25% thinner than t or shall be closer to t 
than the 3/4-inch thick alternate basic calibration block allowed by Article 5, 
Section V. 

( 4) A single curved basic calibration block may be used to establish sensitivity 
calibration for the examination of welds in the curvature range from 0.9 to 
1.5 times the basic calibration block diameter, when the contact surface curvature 
is 20 inches in diameter or less. 

(5) On contact surface curvatures greater than 20 inches in diameter, a flat basic 
calibration block or block of essentially the same curvature as the examination 
contact surface may be used to establish sensitivity calibration . 
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4.4 Search Units 

Search units shall be selected from the following: 

(1) Strni&flt-Beam <JJ>nldtudinaJ-Wave) 

(a) 

(b) 

(c) 

The search unit shall be either a 1/4" At:rotech (Diamond) Gamma MSWS 
or a 1/4" Round Dual Element. 

A 1/4" round longitudinal-wave dual-element search unit shall be used at a 
frequency of 2.25 MHz or 5.0 MHz. A 1/4" Aerotech (Diamond) Gamma 
MSWS search unit shall be used only at a frequency of 5.0 MHz. 

A delay line shoe shall be attached if a 1/4" Aerotech (Diamond) Gamma 
MSWS search unit is used. 

(2) And~ (Shear-Wave) 

(a) Nominal Production 
Material Thickness 

0.1" to 0.4" 
0.2" to 0.4" 

Nominal Search Unit Size 

1/4" x 1/4", 1/4" Round 
3/8" x 3/8", 3/8" Round 

(b) Search unit wedges shall be fabricated as required to produce a 45° ±2° 
refracted shear wave. Other angles may be used to supplement the 
examination. 

( c) The exit point of the sound beam and the actual refracted beam angle of 
shear-wave search units shall be determined on an IIW reference block. The 
exit point shall be marked on the search unit wedge. 

( d) The nominal shear-wave search unit frequency for carbon steel shall be 
2.25 MHz. 

( e) The nominal shear-wave search unit frequency for examination of austenitic 
material shall be as follows: 

Nominal Freguency 

2.25 MHz 
1.5 MHz 

Search Unit Size 

1/4" Round, 1/4" x 1/4" 
3/8" Round, 3/8" x 3/8" 

4.5 mtrasonic Instrument 

The examiner shall use a Sonic FTS Mark I ultrasonic instrument which shall be aligned • 
and shall display a valid alignment calibration tag as required by SwRI NPOP 12.0-NDES-107. 

SwRI Form QA-3-3 
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4.6 Coypiant 

(1) 

(2) 

(3) 

USP-grade glycerine or deionized water (with or without wetting agent) shall be 
used when performing ultrasonic calibrations and examinations in accordance with 
this procedure. Deionized water, when used, shall be supplied by Public Service 
Electric and Gas Company (PSE&G ). 

USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 

Couplant materials used for examinations shall be the same as used for the 
calibration. · 

5. CALIBRATION METHOD 

(1) The ultrasonic calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination~ 

(3) the FREQ MHz control shall be turned to 1 when a 1.5-MHz search unit is used, to 2 
with a 2.5-MHz search unit, and to 5 with a 5.0-MHz search unit. 

(4) All information requested on the SwRI Sonic Instrument Calibration Record shall be 
.entered. 

5.1 Stp.il'Jtt-&am Distance Cab.Oration 

(1) 

(2) 

(3) 

The screen distance chosen shall be the shortest applicable size to include at least 
1/4t beyond the nominal production material. 

Attach a delay line shoe if a 1/4" Aerotech (Diamond) Gamma MSWS search unit 
is used. 

Position the search unit on an appropriate reference block, observe the back 
reflections, and set up a linear sound path distance along the instrument screen 
baseline. 

5.2 An&fe=Bram Distance Cahbration 

SwRI Form QA-3·3 

(1) Select the shortest screen distance size that includes at least.1/8 vee path beyond 
the anticipated examination range. 

(2) Position the shear-wave search unit on an appropriate reference block, observe the 
radius echoes, and set up a linear sound path distance along the screen baseline . 
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53 Strai&ht-Beam Distance Amplitude Correction (DAG) 

A DAC curve shall not be constructed with this pr~edure. 

5.4 Angle-Beam Distance Amplitude Correction 

(1) Position the angle-beam search unit on the basic calibration block to obtain 
maximum response from the vee-path position selected from the followini which 
produces the highest amplitude: · 

Vee-Path Positions 

4/8, 8/8, 12/8 

(2) Set the primary reference response to 75% ±5% of full screen height (FSH) and 
mark this amplitude on the screen. The gain controls shall not be adjusted once 
the primary reference response has been established. 

(3) Obtain maximum response from the remaining vee-path positions; mark and join 
all amplitude points with a smoo~h curved line which shall not extend more than 
1/8 vee path beyond the last qualified cahbration point. 

55 Secondary DAC Cah'brations 

If all points on the DAC curve do not appear at 20% of FSH or greater, a secondary 
DAC curve shall be constructed as follows: 

(1) All secondary DAC curves shall ~ntain at least 2 points. 

SwRI Form OA-3-3 
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(2) The DAC point at 20% of FSH or greater, adjacent to a DAC point that falls 
below 20% of FSH, shall be brought to the primary reference level and marked on 
the instrument screen. The adjacent point(s), previously at less than 20% of FSH, 
shall be marked on the screen and all points connected with a smooth curved line. 
The gain setting for this secondary DAC curve shall be recorded on the appropriate 
SwRI Sonic Instrument Calibration Record. 

5.6 Cah"bration V erilication 

SwAI Form QA-3-3 

5.6.1 Sweep Ran&e and DAC Curye Verification 

Sweep range and DAC curve calibration shall be verified qn the appropriate 
reference and basic calibration block when any of the following occur: 

( 1) Prior to a series of examinations 

(2) With any substitution of the search unit cable 

(3) With any substitution utilizing the same type of power source; e.g., a change 
of batteries 

( 4) At least every 4 hours during the examination 

(5) At the completion of a series of examinations 

( 6) Whenever the validity of the calibration is in doubt 

5.6.2 . OW.Oration C1ian&es 

(1) Perform the following if any point on the DAC curve has decreased more 
than 20% or 2 dB in amplitude, or any point on the DAC has moved on 
the sweep line more than 5% of full screen width: 

(a) Void all examinations referring to the calibration in question and 
performed after the last valid calibration. 

(b) Conduct a new calibration . 

(c) Reexamine the areas for which examinations have been voided. 
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(2) Perform the following if any point on the DAC cuive has increased in 
amplitude more than 20% or 2 dB: 

(a) Correct the calibration. 

(b) Reexamine all indications recorded since the last valid calibration 
verification. 

(c) Enter proper values on a new SwRI Examination Record. 

S.6.3 Recalibration 

Substitution of any of the following shall be cause for recalibration: 

(1) Search unit wedge or transducer 

(2) Couplant 

. (3) Ultrasonic instrument 

( 4) Examination personnel 

(S) Change in type of power source; e.g., a change from direct to alternating 
current 

S.6.4 Verification of Calibration Reflectors at Scannin& Speed 

The examiner shall verify the presence of the calibration reflector at scanning 
speed. 

• 
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6. EXAMINATION 

6.1 Examination Areas 

(1) Ultrasonic examination of pressure vessel welds and adjacent vessel base material 
0.1- to 0.4-inch nominal thickness shall be performed from the outside surface of 
the vessel 

(2) Base material adjacent to welds shall be examined for a minimum distance of 
1.0 inch from the fusion line on each side of the weld on longitudinal and circum
ferential butt welds and for a minimum distance of 1.0 inch from the fusion line 
on the vessel side of the weld for nozzle-to-shell and support attachment welds. 

6.2 Surface Condition 

The contact surfaces shall be free from weld spatter, roughness, or other conditions which 
interfere with free movement of the search unit or impair the transmission of ultrasound. 

6.3 Transfer 

No attempt shall be made to determine differences in the acoustic properties between 
the basic calibration block and the production material, which would result in an instrument 
gain change. 

SwRI Form QA-3-3 

(1) When practical, scanning shall be performed at a minimum gain setting 5 times 
the reference level sensitivity. 

(2) Instrument gain setting for scanning sh3..ll be determined on the basic calibration 
block as follows for each primary reference level utilized: 

(a) With the instrument at the primary reference levei manipulate the search 
unit on the basic calibration block to obtain a signal of 20% of FSH from a 
calibration reflector (notch). 

(b) Add 14 dB of gain by utilizing the 14 dB switch (if present), the fine gain 
contro4 or a combination of the fine and coarse gain controls and choose any 
method which yields a signal response within 2 dB of 100% of FSH. 

(c) This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used during the valid calibration period for 
all scanning at 5 times the reference level sensitivity. 

(3) Scanning overlap shall be a minimum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of the scan . 

( 4) The search unit movement rate shall not exceed 6 inches per second. 
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Prior to the shear-wave examination, a longitudinal-wave lamination scan shall be 
performed which shall cover the entire area through which the angle beam is to be passed. 
This examination shall be conducted as follows: 

(1) The screen distance calibration shall be conducted in accordance with Sub
section 5.1. 

(2) Scanning sensitivity shall be as required to maintain back reflection at an amplitude 
of between 50% and 90% of FSH. 

(3) To record an intermediate indication, a back reflection signal shall be obtained 
from an indication-free area and set at an amplitude of 75% ±5% of FSH; record 
the intermediate indication when its amplitude is equal to 50% of the initial back 
reflection and accompanied by a 50% loss of back reflection. Areas of total loss 
of back reflection accompanying the intermediate echo shall also be recorded. 

6.6 Thickness Measurements 

• 

Thickness measurements shall be taken at a minimum of three points on longitudinal and 
circumferential butt welds (on the centerline of the weld and at one point in the base material • 
on each side of the weld) and at a minimum of two points on nozzle-to-shell and support 
attachment welds (one point on the vessel side of the weld and one on the nozzle or support 
attachment side of the weld). Screen distance calibration for this examination shall be 
conducted in accordance with Subsection 5.1. Measurements shall be taken by placing the 0° 
search unit on the examination surface and recording the position of the backwall reflection 
observed on the instrument screen. 

6.7 Lon&tudinafand Circumferential Butt Welds in Vessels 

SwRI Form OA-3-3 

6.7.1 Angle-Beam EYamination for Indications Parallel with the Weld 

(1) Angle-beam examination for indications parallel with the weld shall be 
accomplished using a 45° refracted shear wave from both sides of the weld. 
Cahbration for these examinations shall be in accordance with Sub
sections 5.2 and 5.4. Other angles may be used as referenced in Sub
section 4.4. 

(2) When an examination cannot be accomplished from both sides of the weld, 
a 45° refracted shear-wave examination shall be accomplished from one side 
of the weld. 

6.12 An&{e-Beam Examination for Indications Peipendicular to the Weld 

An angle-beam examination shall be conducted on the weld and the base material 
on both sides of the weld using the 45° shear-wave unit. This examination shall be • 
conducted by placing the search unit on the surface of the weld and base material with 
the sound beam directed in an axial orientation with respect to the weld to detect 
indications perpendicular to the weld. The entire length of the weld and the adjacent 
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base material shall be scanned with the search unit directed in this manner. The search 
unit shall then be turned 1800 and the scan repeated. Scanning coverage for this 
examination shall extend a minimum of 1 inch from the weld fusion line. Calibration for 
this examination shall be in accordance with Subsections 5.2 and 5.4. 

6.8 Butt and Fillet Welds of Smmort Attachments and Nar..zl.e-to-Shell Welds 

6.8.1 AmP,e-Beam Examination for Indications Parallel with the Weld 

Angle-beam examination for indications parallel with the weld shall be accom
plished using a 45° refracted shear wave from the vessel side of the weld. The sound 
beam shall be directed perpendicularly into the weld for this examination. Calibration 
for these examinations shall be in accordance with Subsections 5.2 and 5.4. Other angles 
may be used as referenced in Subsection 4.4. 

6.8.2 Angle-Beam Examination for Indications Perpendicular to the Weld 

An angle-beam examination shall be conducted on the weld and on the base 
material on the vessel side using the 45° shear-wave unit. This examination shall be 
conducted by placing the search unit on the surface of the weld and base material with 
the sound beam directed in an axial orientation with respect to the weld to detect 
indications perpendicular to the weld. The entire length of the weld and the adjacent 
base material shall be scanned with the search unit directed in this manner. The search 
unit shall then be turned 180° and the scan repeated. Scanning coverage· for this 
examination shall extend a minimum of 1 inch from the weld fusion line. Calibration for 
this examination shall be in accordance with Subsections 5.2 and 5.4. 

6.9 Postexamination Oeanin& 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RF.SOLUITON. AND REPORTING CRTIERIA 

( 1) Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE3. 

(2) Indications producing a response 20% or greater of the reference level shall be recorded 
and investigated by a Lev~l II or a Level III examiner to determine the shape, identity, 
and location of the reflector. 

(3) Indications 20% or greater of the reference level attributable to geometry shall be 
recorded only once, even if the amplitude of the indication drops below the required 
recording amplitude along its length. These indications shall be investigated by a Level II 
or a Level ill examiner to determine the shape, identity, and location of the reflector. 

( 4) If indications which have been recorded as geometry have been investigated and found 
to be nongeometric reflectors, the entire weld shall be reexamined, recording all 
nongeometric reflectors and other reflectors not previously recorded at least once. 

SwRI Form QA-3-3 
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All ultrasoruc reflectors (regardless of signal amplitude) not readily attributable to 
geometry by the examiner shall be recorded on the appropriate SwRI Ultrasonic 
Examination Record and investigated by a Level II or a Level ill examiner to determine 
the shape, identity, and location of the reflector. Examples of nongeometric reflectors 
are those which are slightly removed from the weld root and/or chamfer, mask the root 
indications, are transverse to the weld, or have linear dimensions with side branches. 

Indications investigated and found to be other than geometrical in nature shall be 
reported to PSE&G for evaluation. 

8. DATA COMPARISON 

Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISI, special examinations,. etc.). As 
a minimum, review prior data to determine the presence and location of flaws. 

9. EVALUATION 

Initial evaluation of reportable indications shall be performed by Sw RI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 

• 

be conducted in accordance with Article IW A-3000, Section XI, or the applicable ASME Boiler and • 
Pressure Vessel Code. 

10. RECORDS 

( 1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form QA-3-3 

SwRI-NDTR Form No. 

17-18 
17-19 
17-25 
17-110 

Revision Date 

7/31/75 
12/1/83 
3/14/79 
3/3/82 
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MANUAL ULTRASONIC EXAMINATION OF TIIlN-WALL PIPING WELDS 

SAM2-Uf'32 

1. PURPOSE AND APPLICATION 

( 1) This procedure provides the technical information and detailed steps necessary to ensure 
a complete and accurate manual ultrasonic examination of welds and adjacent base 
material of Class 1 and Class 2 thin-wall piping in accordance with the applicable 
American Society of Mechanical Engineers (ASME) Boiler and· Pressure Vessel Codes. 

(2) Angle-beam shear-wave, straight-beam longitudinal-wave, manual, contact, pulse-echo 
ultrasonic techniques shall be employed for thin-wall piping weld examinations. Thin
wall piping welds and adjacent base material in a 0.1- to 0.4-inch nominal thickness range 
shall be examined as specified in the applicable Southwest Research Institute (SwRI) 
Examination Plan. 

2 APPUCABLE DOCUMENfS 

• 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through • 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) ASME Boiler and Pressure Vessel Code, Section IX, 1974 Edition with Addenda through -
Summer 1975, "Welding and Brazing Qualifications" 

(4) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations in accordance with this procedure shall be certified 
in accordance with SwRI Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101, 
"Nondestructive Examination Personnel Qualification and Certification." 

SwRI Form QA-3-3 
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4.2. Reference Block 

Reference blocks used for screen distance calibration and verification shall be of the 
same basic material as the production material; e.g., carbon steel or stainless steel, and shall 
be one of the following: (a) SwRI Half-Round, (2) AWS-type DC, or (3) IIW. 

4.3 Basic Cah"bration Block 

(1) The basic cahbration block shall be fabricated from material of the same or 
equivalent P-number grouping as the production material, as specified in Section IX 
of the AS.ME Code. P-numbers P-1, P-3, P-4, and P-5 shall be considered 
equivalent for the purpose of this examination. 

(2) Calibration reflectors shall be notches machined on the outside and inside surfaces 
of the basic cahbration block. The notches shall be in accordance with approved 
drawings of the basic calibration block contained in the applicable SwRI Examina
tion Plan. 

(3) The basic calibration block thickness shall be determined by the t of the production 
piping material to which the search unit is applied and by Article 5, Section V. 
When a basic cahbration block of the same thickness as t is not available, the basic 
cahbration block thickness shall be no more than 25% thinner than. t or shall be 
closer to t than the 3/4-inch thick alternate basic calibration block allowed by 
Article 5. 

( 4) A single curved basic calibration block may be used to establish distance amplitude 
correction (DAC) curves for the examination of welds in the curvature range from 
0.9 to 1.5 times the basic calibration block diameter when contact surface curvature 
is 20 inches or less in diameter. 

(5) Contact surface curvatures greater than 20 inches in diameter may use a flat basic 
calibration block or block of essentially the same curvature as the examination 
contact surface to establish DAC curves. · 

4.4 Search Units 

SwRI Form QA-3-3 

Search units shall be selected from the following: 

(1) Straight-Beam 

(a) The search unit size shall be a 1/4" x 1/4" Aerotech (Diamond) Gamma 
MSWS or a 1/4" Round Dual Element. 

(b) A 1/4" round longitudinal-wave dual-element search unit shall be used at a 
frequency of 2.25 MHz or 5.0 MHz. An Aerotech (Diamond) 1/4" x 1/4" 
Gamma MSWS search unit shall be used only at a frequency of 5.0 MHz . 
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(b) The nominal shear-wave search unit frequency for examination of austenitic 
piping shall be as follows: 

Nominal Freguency 

2.25 MHz 
1.5 MHz 

Search Unit Size 

1/4" Round, 1/4" x 1/4" 
3 /8" Round, 3 /8" x 3 /8" 

(c) The nominal shear-wave search unit frequency for carbon steel piping shall 
be 2.25 MHz. 

( d) Search unit wedges shall be fabricated as required to produce a 45° ±2° 
refracted shear wave. Other angles may be used . to supplement the 
examination. • 

( e) The exit point of the sound beam and the actual refracted beam angle of 
shear-wave search units shall be determined on an IIW block. The exit point 
shall be marked on the search unit wedge. 

4.5 Ultrasonic Instrument 

The examiner shall use a Sonic FfS Mark I ultrasonic instrument which shall be aligned 
and shall display a valid alignment calibration tag as required by SwRI NPOP 12.0-NDES-107. 

4.6 Couplant 

SwRI Form OA-3-3 

(1) USP-grade glycerine or deionized water (with or without wetting agent) shall be 
used when performing ultrasonic calibrations and examinations in accordance with 
this procedure. Deionized water, when used, shall be supplied by Public Service 
Electric and Gas Company (PSE&G ). 

(2) USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 

(3) Couplant materials used for examinations shall be the same as used for the 
calibration. 
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5. CALIBRATION METIIOD 

(1) The ultrasonic calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination. 

(3) The nominal piping production material thickness shall be us~d to determine the correct 
basic calibration block and search units for examinations with geometric restrictions such 
as piping or components which may be thicker than the nominal pipe size, examinations 
limited to one side of the weld, or wide weld crowns. The Level II or Level III examiner 
shall ensure that complete coverage of the examination area is obtained. Additional 
calibration vee-path positions and larger screen sizes, which may be required to assure 
this coverage, shall be used for the examination from either side of the weld. 

(4) The FREQ MHz control shall be turned to 1 when a 1.5-MHz search unit is used, to 2 
with a 2.25-MHz search unit, and to 5 with a 5.0-MHz search unit. 

(5) All information requested on the SwRI Sonic Instrument Calibration Record shall be 
entered. 

5.1 Straight-Beam Distance Calibration 

(1) The screen distance chosen shall be the shortest applicable size to include at least 
1/4t beyond the thickest production material to which the search un~t is applied. 

(2) Attach a delay line shoe if a 1/4" x 1/4" Aerotech (Diamond) Gamma MSWS 
search unit is used. 

(3) Observing the back reflections from the applicable reference block, set up the 
required linear sound path distance along the instrument screen baseline. 

5.2 Angle-Beam Distance Calibration 

(1) The screen distance chosen shall be the shortest applicable size to include at least 
1/8 vee-path past the anticipated examination range. 

(2) Observing radius echoes from the applicable reference block, set up the required 
linear sound path distance along the screen baseline. 

5.3 Angle-Beam DAC 

DAC curves shall be constructed from notches perpendicular to the axis of the basic 
calibration block when examining circumferential welds utilizing a curved block. DAC curves 
shall be constructed from the axial notches for examinations of longitudinal welds, support 
attachments, and branch connections when a curved basic calibration block is utilized. The 
DAC curve shall be constructed as follows: 

SwRI Form QA-3-3 
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(1) Position the angle-beam search unit on the basic calibration block to obtain 
maximum response from the vee-path position, selected from the following, which 
produces the highest amplitude: 

Vee-Path Positions 

4/8, 8/8, 12/8 

(2) Set this response to 75% ±5% of full screen height (FSH) and mark the amplitude 
on the screen. The gain controls shall not be adjusted once the primary reference 
response has been established. 

(3) Obtain maximum response from the remaining vee-path positions; mark and join 
all amplitude points with a smooth curved line that shall extend 1/8 vee-path 
beyond the last qualified calibration point. 

5.4 Secondaiy DAC Cah°brations 

Each point on the DAC curve shall appear at a minimum of 20% of FSH or a secondary 
DAC curve shall be constructed as follows: 

(1) Secondary DAC curves shall contain at least 2 points. 

(2) The DAC point at the 8/8 vee-path positions shall be brought to the primary 
reference level and marked on the instrument screen. The 12/8 vee-path position, 
previously at less than 20% of FSH, shall be marked on the screen and both points 
connected with a smooth curved line. Instrument gain settings for this secondary 
DAC curve shall be recorded on the appropriate SwRI Sonic Instrument Calibra
tion Record. 

5.5 Cah"bration Verification 

SwRI Form QA-3-3 

55.1 Swem Range and DAC Curve Verification 

Sweep range and distance amplitude cahbration shall be verified on the appro
priate reference and basic calibration block when any of the following occurs: 

( 1) Prior to a series of examinations 

(2) Substitution of search unit cable 

_ _J 
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(3) With a substitution utilizing the same type of power source; e.g., a change 
of batteries 

( 4) At least every 4 hours during the examination 

(5) At the completion of a series of examinations 

( 6) Whenever the validity of the calibration is in doubt 

S.5.2 Cah'bration Changes 

( 1) Perform the following if any point on the DAC curve has decreased more 
than 20% or 2 dB in amplitude, or any point on the sweep line has moved 
more than 5% of full screen width: 

(a) Void all examinations referring to the calibration in question and 
performed after the last valid cahbration verification. 

(b) Conduct a new cahbration. 

( c) Reexamine· the areas for which examinations have been voided . 

(2) Perform the following if any point on the DAC curve 'has increased in 
amplitude more than 20% or 2 dB: 

(a) Correct the calibration. 

(b) Reexamine all indications recorded since the last valid calibratiQn 
verification. 

(c) Enter proper values on a new SwRI Examination Record. 

S.5.3 Recah"bration 

Substitution of any of the following shall be cause for recalibration: 

(1) Search unit transducer or wedge 

(2) Ultrasonic instrument 

(3) Examination personnel 

( 4) Couplant 

(S) Change in type of power s0urce; e.g., a change from direct to alternating 
current 
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The examiner shall verify the presence of the calibration reflector at scanning 
speed. 

6. EXAMINATION 

6.1 Examination Areas 

SwAI Form QA-3-3 

6.1.1 Lon~tudinal and Circumferential Butt Welds in Pjpin& 

(1) Longitudinal and circumferential piping welds and adjacent base material 
with a 0.1- to 0.4-inch nominal thickness shall be examined from the outside 
surface. 

(2) Base material adjacent to welds shall be examined for a minimum distance 
of 1.0 inch from the fusion line on each side of the weld. 

(3) Class ! longitudinal welds shall be examined along the entire length of the 
weld during the preservice examination, and for 12 inches from the fusion 
line of the intersecting circumferential weld during inservice examinations. 
Class 2 longitudinal welds shall be examined along the entire length of the 
weld during the preservice and inservice examinations. 

6.1.2 Butt and Fillet Welds of Syp_port Attachments and Branch Connections 

( 1) Butt and fillet welds of support attachments and branch connections in 
pressure piping with a 0.1- to 0.4-inch nominal thickness shall be examined 
from the outside surface of the main run pipe. 

(2) Base material of the main run pipe shall be examined for a minimum 
distance of 1.0 inch from the weld fusion line. 
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6.2 Surface Condition 

The contact surfaces shall be free from weld spatter, roughness, or other conditions which 
interfere with free movement of the search unit or impair the transmission of ultrasound. 

63 Indication Len~ Zero Reference O..J Location 

Areas' to be examined in accordance with this procedure shall have an L
0 

marked in 
accordance with the applicable revision of SwRI NPOP SwRI-NDE7. 

6.4 Scannin& Parameters 

(1) When practical, scanning shall be performed at a minimum gain setting 5 times 
the reference level sensitivity. 

(2) Instrument gain setting for scanning shall be determined as follows on the basic 
caltbration block for each primary reference level utilized: 

(a) With the instrument at the primary reference level, position the search unit 
on the basic caltbration block to obtain a signal from a calibration reflector 
(notch) of 20% of FSH. · 

(b) Add 14 dB of gain using the 14 dB switch (if present), the fine gain, or a 
combination of the fine and coarse gain controls, and choose the method 
which yields a signal response within ±2 dB of 100% of FSH. 

(c) This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used during the valid calibration period for 
all scanning at 5 times the reference level sensitivity. 

(3) The search unit movement rate for scanning shall not exceed 6 inches per second. 

( 4) Scanning overlap shall be a minimum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of scan. 

6.5 Attenuation. Lamination Scan. and Thickness Measurements 

SwRI Form QA-3-3 

6.5.1 Attenuation 

No attempt shall be made to determine differences in the acoustic properties 
between the basic calibration block and the production material which would result in 
an instrument gain change. 

6.5.2 Base Material Lamination Scan 

(1) A lamination scan using straight-beam longitudinal wave and covering the 
entire area through which the angle beam is to be passed shall be per
formed before the angle-beam examination. Scanning sensitivity of the 
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(2) 

first back reflection shall be maintained at an amplitude of between 50% 
and 90% of FSH. 

To record an intermediate indication, a back reflection signal shall be 
obtained form an indication-free area and set at 75% ±5% of FSH. Record 
the intermediate indication when its amplitude is equal to 50% of the 
initial back reflection and accompanied by a 50% loss of back reflection. 
Areas of total loss of back reflection accompanying the intermediate echo 
shall also be recorded. 

6.5.3 Thickness Measurements 

Thickness measurements shall be taken at a minimum of three points adjacent 
to LQ for longitudinal and circumferential welds (one on the centerline of the weld and 
one m the base material on each side of the weld) and at a minimum of two points • 
adjacent to L 0 for support attachment and branch connection welds (one on the base 
material of the main run pipe and one on the branch connection or support attachment). 
Locations of measurements that cannot be taken adjacent to L

0 
shall also be recorded. 

Measurements shall be taken by observing the position of the backwall reflection on the 
instrument screen. 

6.6 Angle-Beam Eraminations 

6.6.1 Angle-Beam Examination for Indications Parallel with the Weld 

An angle-beam examination shall be accomplished using a 45° refracted shear 
wave from both sides of the weld for circumferential and longitudinal welds and from the 
main run pipe side of the weld for support attachments and branch connections. The 
sound beam shall be directed perpendicularly into the weld to detect indications parallel 

. with the weld. The entire weld and base material for a distance of 1 inch from each side 
of the weld fusion line for circumferential and longitudinal welds and 1 inch of base 
material of the main run pipe for support attachments and branch connections shall be • 
examined. Other angles may be used as referenced in Subsection 4.4. 

SwRI Form QA-3-3 



• 

• 

• 

7. 

8. 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

SAM2-UT32 
Rev. 0, Chg. 0 
February 1990 
Page 11 of 12 

6.6.2 Angle-Beam Examination for Indications Petpendicular to the Weld 

An angle-beam examination shall be conducted on the weld and adjacent base 
material using a 45° shear-wave search unit. This examination shall be conducted by 
placing the search unit on the weld and base material with the sound beam directed into 
the weld and base material parallel to the weld to detect indications perpendicular to the 
weld. The entire length of the weld and base material for a distance of 1 inch from each . 
side of the fusion line for circumferential and longitudinal welds or 1 inch of base 
material on the main run pipe for support attachments and branch connections shall be 
scanned with the search unit directed in this manner. The search unit shall then be · 
turned 1800 and the scan repeated. 

6.7 Postexamination Oeaning 

Arrangements shall be made with PSE&G for post~xamination removal of couplant 
materials. 

RECORDING. RESOLUITON. AND REPORTING CRITERIA 

(1) Indications shall be. recorded in accordance with the techniques outlined in the applicable 
of SwRI NPOP SwRI-NDE3, except for the recording levels which shall conform to the 
following paragraphs of this section . 

(2) Ultrasonic reflectors producing a response 20% or greater of the reference level shall be 
recorded. Ultrasonic reflectors (regardless of signal amplitude), not readily attributable 
to geometry by the examiner, shall be recorded on the appropriate SwRI Ultrasonic 
Examination Record. 

(3) Indications 20% or greater of the reference level attributable to geometry shall be 
recorded only once, even if the amplitude of the indication fluctuates above and below 
the required recording amplitude along its length. 

(4) Scanning limitations shall be recorded. 

(5) Recorded indications shall be investigated and resolved on the appropriate SwRI 
Indication Resolution Record by a Level II or Level m examiner to determine the shape, 
identity, and location of the reflector (i.e., plot, profiles, review of radiographs, etc.). 

(6) Indications investigated and found to be other than geometrical in nature shall be 
reported to PSE&G for evaluation. 

DATA COMPARISON 

. Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISI, special examinations, etc.). As 
a minimum, review prior data to determine the presence and location of flaws . 

SwAI Form QA-3-3 
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Initial evaluation of reportable indications shall be performed by Sw RI personnel. Final 
evaluation and disposition of reportable indications shall be the responsil;>ility of PSE&G and shall 
be conducted in accordance with Article IW A-3000, Section XI, or the applicable ASME Boiler and 
Pressure Vessel Code. 

10. RECORDS 

(1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form QA.3.3 

SwRI-NDTR Form No. 

17-18 
17-19 
17-25 
17-31 
17-71 
17-72 

Revision Date 

7-31-75 
12-1-83 
3-14-79 
3-14-79 
12-28-78 
12-28-78 
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MANUAL ULTRASONIC EXAMINATION OF STUDS AND BOLTS GREATER 
1HAN ONE INCH TO LESS TIIAN THREE INCHES IN DIAMEIER 

SAM2-UD6 

1. PURPOSE AND APPUCATION 

(1) This procedure provides the technical information and detailed steps necessary to ensure 
a complete and accurate manual ultrasonic examination of pressure-retaining studs and 
bolts in accordance with the applicable American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code. 

· (2) Studs and bolts greater than 1 inch to less than 3 inches in diameter, 4 to 16 inches in 
length, shall be examined as required in the applicable Southwest Research Institute 
(SwRI) Examination Plan. · 

(3) Studs and bolts of the specified size shall be examined ultrasonically using longitudinal
wave straight-beam, manual, contact, pulse-echo techniques in accordance with this 
procedure. 

2 APPUCABLE DOCUMENTS 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EOUIPMENf 

4.1 Personnel Certification 

Personnel conducting ultrasonic examinations shall be certified in accordance with Sw RI 
Nuclear Projects Operating Procedure (NPOP) 2 . .0-NDES-101 "Nondestructive Examination 
Personnel Qualification and Certification." 

SwRI Form QA-3...:3 
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4.2 Reference Blocks 

Reference blocks used for screen distance calibration and verification shall be made of 
carbon steel and shall be one of the following: (1) SwRI Half-Round, (2) AWS-type DC, 
(3) IIW, or (4) RSR. 

4.3 Basic Calibration Block 

The basic calibration block for straight ~am shall be fabricated from material of the 
same nominal composition as the component to be examined. It shall be threaded like the 
component being examined. Calibration reflectors shall be notches machined one thread deep 
or 1/8-inch deep, whichever is smaller, from the base of the thread root and shall follow the 
lead angle of the thread. The depth location of these reflectors will be such that a distance 
amplitude correction (DAC) curve can be established covering the full examination distance. 
Approved drawings of the basic calibration blocks are contained in the applicable Sw R,I 
Examination Plan. 

4.4 Search Units 

( 1) The size of the straight-beam longitudinal-wave search units shall be selected from 
the following: 

1/4" Round 
3/8" Round 

(2) The nominal search unit frequency shall be 2.25, 5.0, 7.5, or 10 MHz, whichever 
obtains the best resolution of the calibration reflectors. The Level II examiner shall 
select the search unit frequency based upon resolution of calibration reflectors 
and/or previous examination data. 

(3) The FREQ MHz control shall be set as follows: 

Freguency Select 

2 
s 

Broadband 
10 

Search Unit Freguency 

2.25 MHz 
s.o MHz 
7.5 Mhz 
10.0 MHz 

4.5 Ultrasonic Instrument 

The examiner shall use a Sonic FfS Mark I ultrasonic instrument which shall be aligned 
and shall display an alignment calibration tag as required by SwRI NPOP 12.0-NDES-107. 

4.6 Coyplant 

SwRI Form QA-3-3 

(1) USP-grade glycerine or deionized water (with or without wetting agent) shall be 
used when performing ultrasonic calibrations and examinations in accordance with 
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this procedure. Deionized water, when used, shall be supplied by the Public Service 
Electric and Gas Company (PSE&G). 

(2) USP-grade glycerine shall be certified for sulfur content and total hak>gens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 

(3) Couplant materials used for examinations shall be the same as used for the 
calibration. 

5. CALIBRATION 

(1) The ultrasonic calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination. 

(3) All information requested on the SwRI Sonic Instrument Calibration Record shall be 
entered. · 

5.1 Straight-Beam Distance c.ah"bration 

Observing back reflections from the applicable reference block, set up a linear sound path 
distance along the instrument screen baseline, which shall be the smallest applicable size to 
include at least 10% of the screen distance past the last caltbration point. 

5.2 Straight-Beam Distance Amplitude Correction 

(1) Place the search unit on the basic calibration block surface corresponding to the 
examination contact surface. Position the search unit to obtain maximum response 
from the reflector producing the highest amplitude. 

(2) Set this response to 75% ±5% of full screen height (FSH) and mark the amplitude 
on the instrument screen. 

(3) Without changing the gain controls, obtain maximum response from each of the 
remaining reflectors; mark and join all amplitude points with a smooth curved line, 
extended to cover the required examination range. 

5.3 Secondary DAC c.ah"bration 

If all points on the DAC curve do not appear at 20% of FSH or greater, a secondary 
DAC curve shall be constructed as follows: 

(1) All secondary DAC curves shall contain at least 2 points. 

• 

• 

(2) The DAC point at 20% of FSH or greater, adjacent to a DAC point that falls • 
below 20% of FSH, shall be brought to the primary reference level and marked 
on the instrument screen. The adjacent point(s), previously at less than 20% of 

SwRI Form QA-3-3 
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FSH, shall be marked on the screen and all points connected with a smooth curved 
line. The gain setting for this secondary DAC curve shall be recorded on the 
appropriate SwRI Sonic Instrument Calibration Record. 

5.4 Swegi Range and DAC Curve Verification 

Sweep range calibration and DAC curve shall be verified on the appropriate reference 
and basic calibration block when any of the following occur: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

5.4.1 

SwRI Form QA.3.3 

Prior to a series of examinations 

With any substitution of the search unit cable 

With any substitution utilizing the same type of power source; e.g., a change of 
batteries 

At least every 4 hours during the examination 

At the completion of a series of examinations 

Whenever the validity of the calibration is in doubt 

Calibration Changes 

(1) Perform the following if any point of the DAC curve has decreased more 
than 20% or 2 dB in amplitude, or any point on the sweep line has moved 
more than 5% of full screen width: 

(a) Void all examinations referring to the calibration in question and 
performed after the last valid calibration verification. 

(b) Conduct a new calibration. 

(c) Reexamine the areas for which examinations have been voided. 

(2) Perform the following if any point on the DAC curve has increased in 
amplitude more than 20% or 2 dB: 

(a) Correct the calibration. 
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(b) Reexamine all indications recorded since the last valid calibration 
verification. 

(c) Enter proper values on a new SwRI Examination Record. 

5.4.2 Recahoration 

Substitution of any of the following shall be cause for recalibration: 

. (1) Search unit transducer or wedge 

(2) Couplant 

(3) Ultrasonic instrument 

( 4) Examination personnel 

(5) Change in type of power source; e.g., a change from direct to alternate 
current 

5.4.3 Verification of Cahoration Reflectors at Scanning Speed 

The examiner shall verify the presence of the calibration reflector at scanning 
speed. 

6. EXAMINATION 

6.1 Examination Areas 

The thread root area of pressure-retaining studs and bolts greater than 1 inch to less than 
3 inches in diameter with a length of 4 inches to 16 inches shall be examined ultrasonically 
from both ends or, if installed, the accessible end or ends of the stud or bolts. 

SwRI Form OA-3-3 
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6.2 Surface Conditions 

The contact surfaces of the pressure-retaining studs or bolts shall be free from roughness 
or foreign particles which interfere with free movement of the search unit or impair the 
transmission of ultrasound. 

6.3 Examination of Presmre-Retainini: Studs and Bolts 

6.4 

65 

(1) A straight-beam longitudinal-wave search unit shall be applied to both ends or 
the accessible end of the installed pressure-retaining stud or bolt. The entire 
accessible ends shall be scanned with prime attention given to indications propagat
ing from the thread root area. 

(2) Studs and bolts that are not installed shall be examined from both ends. 

Scanning 

(1) When practicable, scanning shall be performed at a minimum gain setting of 2 
times the reference level sensitivity. 

(2) Instrument gain setting for scanning shall be determined on the basic calibration 
block as follows for each primary reference level utilized: 

(a) With the instrument at the primary reference level, manipulate the search 
unit on the basic cahbration block to obtain a signal of 40% of FSH from 
a calibration reflector (machined notch). 

(b) Add 6 dB of gain by utilizing the 6 dB switch (if present), the fine gain 
control, or a combination of the fine and coarse gain controls and choose 
any method that yields a signal response within ±2 of 80% of FSH. 

(c) This amplitude and method shall be recorded on the swRI Sonic Instrument 
Calibration Record and shall be Used during the valid calibration period for 
all scanning at 2 times the reference level sensitivity. 

(3) Scanning overlap shall be a minimum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of scan. 

(4) The search unit movement rate shall not exceed 6 inches per second. 

Postexamination Cleaning 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RESOLunON. AND REPORTING CRITERIA 

(1) Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE3. 

SwRI Form QA-3-3 
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(2) Ultrasonic reflectors producing a response 50% or greater of the reference level shall be 
recorded on the appropriate SwRI Ultrasonic Examination Record for Bolting. 

(3) Scanning limitations shall be recorded. 

(4) Recorded indications shall be investigated and resolved on the appropriate SwRI 
Indication Resolution Record by a Level II or Level ill examiner to determine the shape, 
identity, and location of the reflector (i.e., plot, profiles, review of radiographs, etc.). 

(5) Indications investigated and resolved to be other than geometric in nature shall be 
reported to PSE&G for evaluation. 

8. DATA COMPARISON 

Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior insevice examinations (PSI, ISI, special examinations, etc). As 
a minimum, review. prior data to determine the presence and location of flaws. 

9. EVALUATION 

Initial e\raluation of reportable indications shall be performed by SwRI personnel. Final· 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 
be conducted in accordance with the applicable ASME Boiler and Pressure Vessel Code, Sec
tion XI, Article IWA-3000. 

10. RECORDS 

(1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form OA-3-3 

SwRI-NDTR Form No. 

17-19 
17-27 
17-31 

Revision Date 

12-01-83 
04-05-76 
03-14-79 
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MANUAL ULTRASONIC EXAMINATION OF HEXAGONAL NUfS 

SAM2-Uf'37 

1. PURPOSE AND APPUCATION 

(1) 

(2) 

(3) 

This procedure provides the technical information and detailed steps required to ensure 
a proper ultrasonic examination of hexagonal nuts in accordance with the applicable 
American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code. 

Hexagonal nuts shall be examined ultrasonically using shear-wave angle-beam, longitudi
nal-wave straight-beam, manual, contact, pulse-echo techniques in accordance with this 
procedure. 

Hexagonal nuts greater than 1 inch in diameter shall be examined as specified in the 
applicable Southwest Research Institute (SwRI) Examination Plan. 

2 APPLICABLE DOCUMENI'S 

• 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through • 
Summer 1Q75, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel conducting ultrasonic examinations shall be certified in accordance with SwRI 
Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101 "Nondestructive Examination 
Personnel Qualification and Certification." 

SwRI Form OA-3-3 
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4.2 Reference Blocks 

Reference blocks used for screen distance calibration and verification shall be made of 
carbon steel and shall be one of the following: (1) SwRI Half-Round, (2) AWS-type DC, (3) 
IIW, or (4) RSR. 

4.3 Basic Ca.h1xation Block 

The basic cahoration block shall be a threaded block fabricated from material of the 
same nominal composition, diameter, and geometry as the hexagonal nuts being examined. 
Cahoration reflector notches for straight-beam shall be machined one thread deep or l/8-inch 
deep, whichever is smaller, from the base of the thread root and shall follow the lead angle of 
die thread. The location of these reflectors will be such that a distance amplitude correction 
(DAC) curve can be established covering the full path of beam travel. For angle-beam, a notch 
(maximum of l/8-inch wide transverse to the direction of the threads) shall be machined to the 
bottom of the threads ±0.005 inch. Approved drawings of the basic cahoration block are 
contained in the SwRI Examination Plan. · 

4.4 Search Units 

(1) The search units to be used shall be a straight-beam 1/4" or 3/8" round and an 
angle-beam 1/4" x 1/4" or 1/4" round. 

(2) Search unit wedges shall be fabricated to produce 45° ±2° refracted shear waves. 
A search unit producing D° longitudinal waves shall also be used. 

(3) The exit point of the sound beam and the actual refracted beam angle of shear-
wave search units shall be determined on an IIW block. The exit point of the 
sound beam shall be marked on the search unit wedge. 

(4) The nominal search unit frequency for angle-beam shear-wave examinations shall 
be 2.25 MHz. The straight-beam longitudinal-wave search unit shall be 2.25 MHz. 

4.5 liltrasonic Instrument 

The examiner shall use a Sonic FI'S Mark I ultrasonic instrument which shall be aligned 
and shall display a valid alignment calibration tag as required by SwRI NPOP 12.0-NDES-107 . 

. 4.6 Coyplant 

SwRI Form OA-3-3 

(1) USP-grade glycerine or deionized water (with or without wetting agent) shall be 
used when performing ultrasonic calibrations and examinations in accordance with 
this procedure. Deionized water, when used, shall be supplied by Public Service 
Electric and Gas Company (PSE&G). 

(2) USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 
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Couplant materials used for examinations shall be the same as used for the 
cahbration. · 

5. CALIBRATION METIJOD 

(1) The ultrasonic cahbration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination . 

. (3) The FREQ MHZ control shall be turned to 2. 

(4) All information requested on the SwRI Sonic Instrument Calibration Record shall be 
entered. 

Sl Straight-Beam Distance Cah"bration 

Observing back reflections from the applicable reference block, set up a linear sound 
path distance along the baseline of the screen, which shall be the smallest applicable size to 
include at least 10% of the screen distance past the examination area. 

S.2· An&fe-Beam Distance Cah"bration 

· Observing radius echoes from the applicable reference block, set up a linear sound path 
distance along the baseline of the screen, which shall be the smallest applicable size to include 
at least 10% of the screen distance past the examination area. 

5.3 Straight-Beam DAC 

(1) 

(2) 

(3) 

SwRI Form OA-3-3 

A search unit, as described in Subsection 4.4, shall be positioned on the most 
geometrically favorable surface (top or bottom) of the hexagonal ·nut basic 
cahbration block and a maximum response shall be obtained from the notch which 
produces the highest amplitude. 

Set this signal to 75% ±5% of full screen height (FSH) and record it on the SwRI 
Sonic Instrument Cahbration Record. 

Without changing the instrument gain controls, maximum responses shall be 
obtained from other reflectors to establish a DAC curve, which shall be marked 
on the instrument screen and extended to include the anticipated examination area . 

• 
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5.4 Ande-Beam DAC 

(1) 

(2) 

·:-·:-:··.;:•:•'.•'.<'•'· 
:::::::::::::::;::;:::;·:: 

?f~~~~~ff {~: 

Position the search unit on the outside surface of the basic calibration block. 
Obtain the maximum response from the notch transverse to the threads with the 
search unit at position number l or number 2 (Figure 1 ), whichever produces the 
highest amplitude. 

Set this response to the primary reference level of 75% ±5% of FSH, and without 
changing the instrument gain controls, position the search unit at the other position 
(Figure 1) to establish a DAC curve, which shall be marked on the instrument 
screen. 

5.5 Se.condmy DAC Cah"bration for Straight-Beam 

If all points on the straight beam DAC curve do not appear at 20% of FSH or greater, 
a secondary DAC curve shall be constructed as follows: 

SwRI Form QA-3-3 

( 1) All secondary DAC curves shall contain at least 2 points. 

(2) The DAC point at 20% of FSH or greater, adjacent to a DAC point that falls 
below 20% of FSH, shall be brought to the primary reference level and marked on 
the instrument screen. The other point( s ), previously at less than 20% of FSH, 
shall be marked on the screen and all points connected with a smooth curved line. 
The gain setting for this secondary DAC curve shall be recorded on the appropriate 
SwRI Sonic Instrument Calibration Record . 
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Sweep ran·ge calibration and DAC curve shall be verified on the appropriate reference 
and basic calJ.bration block when any of the following occurs: 

(1) Prior to a series of examinations 

(2) Substitution of search unit cable 

(3) With any substitution utilizing the same type of power source; e.g., a change qf 
batteries 

( 4) At least every 4 hours during the examinations 

( 5) At the completion of a series of examinations 

( 6) Whenever the. validity of the calJ.bration is in doubt 

5.6.1 Cah"bration Chan&es 

• 

(1) Perform the following if any point on the DAC curve has decreased more 
than 20% or 2 dB in amplitude, or any point on the DAC has moved on • 
the sweep line more than 5 % of full screen width: 

SwRI Form OA-3-3 

(a)' Void all examinations referring to the calibration in question and · 
performed after the last valid calibration verification. 

(b) Conduct a new calJ.bration. 

(c) Reexamine the areas for which examinations have been voided. 

(2) Perform the following if any point on the DAC curve has increased in 
amplitude more than 20% or 2 dB: 

(a) Correct the calJ.bration. 

(b) Reexamine all ~dications recorded since the last valid calibration 
verification. 

(c) Enter proper values on a new SwRI Examination Record. 

S.6.2 Recah"bration 

Substitution of any of the following shall be cause for recalibration: 

(1) Search unit wedge or transducer 

(2) Ultrasonic instrument • 
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(5) Change in type of power source; e.g., a change from direct to alternating 
current 

5.6.3 Verification of Cah"bration Reflectors at Scannine Speed 

The examiner shall verify the presence of the calibration reflector at scanning 
speed. 
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EXAMINATION 

6.1 Examination Areas 

Hexagonal nuts shall be examined ultrasonically from the most geometrically favorable 
surface (top or bottom) with straight beam, and the outside surface with angle beam. The 
examination shall achieve 100% coverage of the· hexagonal nut. 

6.2 Surface Condition 

The contact surfaces shall be free from weld spatter, roughness or other conditions 
which interfere with the free movement of the search unit or impair the transmission of 
ultrasound. 

63 Scannin& 

(1) When practicable, scanning shall be performed at a minimum gain setting of 2 
times the reference level sensitivity. 

(2) Instrument gain setting for scanning shall be determined on the basic calibration 
block as follows for each primary reference level utilized: 

SwRI Form QA-3-3 
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(a) 

(b) 

(c) 

With the instrument at the primary reference level, manipulate the search 
unit on the basic calibration block to obtain a signal of 40% of FSH from 
a calibration reflector (machined notch). 

Add 6 dB of gain by utilizing the 6 dB switch (if present), the fine gain 
control, or a combination of the fine and coarse gain controls; choose any 
method that yrelds a signal response within ±2% of 80% of FSH. 

This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used for all scanning during. the valid 
calibration period. 

(3) Scanning overlap shall be a minimum of 10% of the search unit piezoelectric 
element dimension perpendicular to the direction of the scan. 

( 4) The search unit movement rate shall not exceed 6 inches per second. 

6.4 Straight-Beam Examination 

Position the D° search unit on the surface (top or bottom) of the hexagonal nut which 

• 

corresponds to the calibration surface. Manipulate the search unit in such a manner, that the • 
entire volume of the nut is scanned from this surface. Calibration for the 0° longitudinal-wave 
examination shall be in accordance with Subsections 5.1 and 53. 

6.5 An&le-Beam Examination 

Position the 45° search unit on the outside surface of the nut in such a manner, that 
the sound beam follows the direction of the threads. Examine the thread root area from each 
of the six flat outer surfaces for the full width of the nut from two opposing directions. 
Calibration for this examination shall be in accordance with Subsections 5.2 and 5.4. 

6.6 Postexamination Oeanin& 

Arrangements shall be made with PSE&G for postexamination removal of couplant 
materials. 

7. RECORDING. RFSOLlITION. AND REPORTING CRITERIA 

(1) Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE3. 

(2) Ultrasonic reflectors producing a response 50% or greater of the reference level shall 
be recorded on the appropriate SwRI Ultrasonic Examination Record for Bolting. 

(3) Recorded indications shall be investigated and resolved by a Level II or a Level ID 
examiner to determine the shape, identity, and location of the reflector. 

( 4) . Indications investigated and found to be other than geometrical in nature shall be 
reported to PSE&G for evaluation. 

SwRI Form OA-3-3 
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Inservice nondestructive examination results shall be compared with recorded results of the 
preservice examination and prior inservice examinations (PSI, ISI, special examinations, etc.). As 
a minimum, review prior data to determine the presence and location of flaws. 

9. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel. Final 
evaluation and disposition of reportable indications shall be the responsibility of PSE&G and shall 
be conducted in accordance with the applicable ASME Boiler and Pressure Vessel Code, 
Section XI, Article IW A-3000. 

10. ·RECORDS 

(1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI Form OA-3-3 
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Figure 1. Cahbration positions 
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MANUAL ULTRASONIC EXAMINATION OF SMALL-DIAMETER PIPING WELDS 

SAM2-lIT39 

1. PURPOSE AND APPUCATION 

(1) 

(2) 

This procedure provides the technical information and detailed steps necessary to ensure 
a complete and accurate manual ultrasonic examination of small-diameter circumferential 
piping welds in accordance with the applicable American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code. 

Angle-beam shear-wave, straight-beam longitudinal-wave, manual, contact, pulse-echo 
ultrasonic techniques shall be employed for weld examination of 1.5- to 2.5-inch nominal 
diameter circumferential piping. Circumferential piping welds and adjacent base material 
with a 0.1- to 0.4-iri.ch nominal thickness shall be examined as specified in the applicable 
Southwest Research Institute (Sw RI) Examination Plan. 

2 APPUCABLE DOCUMENTS 

( 1) ASME Boiler and Pressure Vessel Code, Section XI, 197 4 Edition, with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1974 Edition, with Addenda through 
Summer 1975, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this pr,ocedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations in accordance with SwRI Nuclear Projects Operating 
Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination·Personnel Qualification and 
Certification." 

SwRI Form QA-3-3 
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4.2 Reference Blocks 

4.3 

( 1) Reference blocks used for screen distance calibration and verification shall be of 
the same basic material as the production material; i.e., carbon steel or stainless 
steel, and shall be one of the following: (1) SwRI Half Round, (2) AWS-type DC, 
(3) IIW, or (4) SwRI pipe reference block (PRB). , 

(2) The actual refracted beam angle of 45° ±2° shear-wave search units shall be 
determined on the PRB. The curvature of the PRB shall conform to the nominal 
curvature of the examination area; i.e., a 1.5-inch nominal diameter pipe shall 
require a 1.5-inch diameter PRB to be utilized. 

(3) The actual refracted beam angle of 70° ±2° search units shall be determined on the 
basic calibration block. 

4.2.1 Straight-Beam Reference Block Selection 

Screen Block 
Distance Block Type Dimension 

0.5'' AWS-type DC 0.5" 

1.0" SwRI Half-Round 1.0" 
AWS-type DC 0.5" or 1.0" 
IIW 1.0" 

4.2.2 Angle-Beam Reference Block Selection 

Screen Block 
Distance Block Type Dimension 

1.0" AWS-type DC 1.0" Radius 

2.0" or 2.5" SwRI Half-Round 1.0" Radius 
AWS-type DC 1.0" or 2.0" Radius 

Basic Cah"bration Block 

( 1) The basic calibration block shall be fabricated from material of the same or 
equivalent P-number grouping as the production material, as specified in Section IX 
of the ASME Code. P-numbers P-1, P-3, P-4, and P-5 shall be considered equiva
lent for the purposes of this examination. 

(2) Calibration reflectors shall be notches machined on the outside and inside surfaces 
of the basic calibration block. The notches shall be in accordance with approved 
drawings of the basic calibration block contained in the applicable SwRI Examina
tion Plan . 
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(3) The basic calibration block shall be made of material of the same nominal diameter 
and nominal wall thickness or pipe schedule as the pipe to be examined. 

4.4 Search Units 

Search- units shall be selected from the following: 

(1) Straight-Beam Longitudinal-Wave 

(a) The search unit shall be either a 1/4" Aerotech (Diamond) Gamma MSWS 
or a 1/4" Round Dual Element. 

(b) A 1/4" round longitudinal-wave dual-element search unit shall be used at a 
frequency of 2.25 MHz or 5.0 MHz. A 1/4" Aerotech (Diamond) Gamma 
MSWS search unit shall be used only at a frequency of 5.0 MHz. 

(c) A delay line shoe shall be attached if a 1/4" Aerotech (Diamond) Gamma 
MSWS search unit is used. · 

(2) Angle-Beam Shear-Wave 

Nominal Production 
Material Thickness 

0.1" to 0.4" 

Nominal Search Unit Size 

1/4" x 1/4" Aerotech 
(Diamond) Gamma MSWS 

(a) The nominal angle-beam shear-wave search unit frequency shall be 5.0 MHz. 

(b) The search unit wedges shall be fabricated as required to produce a 45°±2° and 
70° ±2° refracted shear waves. The contact surface of the wedges shall conform 
to the surface of the pipe for the examination being conducted. 

(c) The search unit exit point shall be marked on the wedge in line with the screw 
holes. 

45 Ultrasonic Instrument 

The examiner shall use a Sonic FrS Mark I ultrasonic instrument which shall be aligned 
and shall display a valid alignment calibration tag as required by SwRI NPOP 12.0-NDES-107 . 
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(1) USP-grade glycerine or deionized water (with or without wetting agent) shall be 
used when performing ultrasonic calibrations and examinations in accordance with 
the procedure. Deionized water, when used, shall be supplied by Public Service 
Electric & Gas Company (PSE&G). 

(2) USP-grade glycerine shall be certified for sulfur content and total halogens in 
accordance with ASTM D-129-64 and ASTM D-808-63. The residual amount of 
total sulfur or halogens shall not exceed 1 % by weight. 

(3) Couplant materials used for examinations shall be the same as used for the 
calibration. 

5. CALIBRATION METHOD 

(1) Th~ ultrasonic calibration shall be completed prior to the examination. 

(2) The REJECT control shall be maintained in the 0 position during calibration and 
examination. 

(3) All information blocks on the SwRI Sonic Instrument Calibration Record shall be 
completed. 

(4) The FREQ l\.IHZ control shall be turned to 2 when a 2.25-MHz search unit is used and 
to 5 when a 5.0-MHz search unit is used. 

5.1 Strai~t-Beam Distance Calibration 

(1) The screen distance chosen shall be the shortest applicable size to include at least 
1/4t beyond the thickest production material to which the search unids applied. 

(2) Attach a delay line shoe if a 1/4" x 1/4" Aerotech (Diamond) Gamma MSWS search 
unit is used. 

(3) Position the straight-beam search unit on an appropriate reference block, observe 
the back reflections, and set up the required linear sound path distance along the 
screen baseline. 

( 4) Screen distance shall be selected from the following sizes: 0.5" or 1.0". 

5.2 Ande Determination 

( 1) The actual refracted beam angle of 45° ±2° search units shall be determined on the 
PRB as follows: 

SwRI Form QA.3.3 

(a) Select a PRB with the same nominal curvature as the examination surface and 
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(b) Peak the signal from the hole parallel to the block axis for transverse wedges 
and the hole perpendicular to the block axis for nontransverse wedges. 

( c) Read the actual refracted angle in line with the exit point scribed on the 
wedge. · 

( d) This angle shall be 45° ±2°. 

(2) The actual refracted beam angle of 70° ±2° search units shall be determined on the 
basic calibration blocks as follows: 

(a) Peak the signal from the inside surface notch perpendicular to the basic 
calibration axis (circumferential notch). 

(b) Measure the skip distance from the notch to the scribed exit point of the 
wedge. 

(c) The measured skip distance shall be betWeen 2.5 to 3.1 times the actual basic 
calibration block thickness. 

5.3 Angle-Beam Distance Cahoration 

Distance calibration shall be performed using the appropriate reference block and 
calibration block as follows: 

(1) Screen distance shall be selected from the following sizes: 1.0", 2.0", or 2.5". 

(2) Couple a flat wedge to the search unit. Observe the radius echoes from the 
applicable reference block and set up a linear sound path distance along the screen 
baseline which shall include 1/8 vee-path beyond the anticipated examination 
distance. Couple the search unit to the wedge for the nontransverse examinations. 

(3) Calculate or measure the metal path to the 4/8 vee-path position on the applicable 
calibration block. 

(4) Obtain the peak response from the 4/8 vee-path position. 

SwRI Form QA-3-3 

(5) Using only the DEIA Y control, set the signal on the appropriate position on the 
screen baseline. Observe the 4/8 notch signal and record all required verification 
block entries on the SwRI Sonic Instrument Calibration Record. 

(6) Obtain the peak response from the 4/8 vee-path position using the search unit 
required for the transverse examinations. Without changing the screen distance, 
observe and record all required data entries. 

(7) No attempt shall be made to compensate for any delay difference between the 
nontransverse and transverse search units. This difference shall be considered 
when resolving indications. 



•• 

• 

• 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

SAM2-UT39 
Rev. 0, Chg. 0 
April 1990 
Page 7 of 13 

5.4 Straight-Beam Distance Amplitude Correction (PAC) 

A straight-beam DAC curve shall not be constructed with this procedure. · 

55 Ande-Beam DAC 

(1) Position the angle-beam search unit on the cahbration block to obtain maximum 
response from the vee-path position selected from the following, that produces the 
highest amplitude: · 

45° ±2° Vee-Path Positions 70° ±2° Vee-Path Positions 

4/8, 8/8, 12/8 4/8, 8/8 

(2) Set this response to 75% ±5% of full screen height (FSH) and mark its amplitude 
on the screen. The gain controls shall not be adjusted once the primary reference 
response has been established. 

(3) Obtain maximum response from the remaining vee-path positions; mark and join 
all amplitude points with a smooth curved line which shall extend no more than 
1/8 vee-path past the last qualified calibration point. 

5.6 Seconda.Iy DAC Cah"brations 

Each point on the DAC curve shall appear at a minimum of 20% of FSH or a secondary 
DAC curve shall be constructed as follows: 

SwRI Form OA-3-3 

( 1) All secondary DAC curves shall contain at least 2 points. 

(2) The DAC point at 20% of FSH or greater and adjacent to a DAC point that falls 
below 20% of FSH shall be brought to the primary reference level and marked on 
the instrument screen. The other point(s), previously at less than 20% of FSH, 
shall be marked on the screen and all points connected with a smooth curved line. 
The gain setting for this secondary DAC curve shall be recorded on the appropri
ate SwRI Sonic Instrument Calibration Record . 
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5. 7 Cah"bration Verification 

5.7.1 Sweep Range and DAC Curve Verification 

Sweep range calibration shall be verified on the appropriate reference block; and 
DAC curve calibration, if applicable, shall be verified on the appropriate basic calibration 
block: 

(1) Prior to a series of examinations 

(2) With any substitution of search unit cable 

(3) With any substitution utilizing the same type of power source; e.g., a change 
of batteries 

( 4) At least every 4 hours during the examination 

(5) At the completion of a series of examinations 

( 6) Whenever the validity of the calibration is in doubt 

5. 7.2 Cah"bration Changes 

SwRI Form QA-3-3 

(1) Perform the following if any point on the DAC curve has decreased more 
than 20% or 2 dB in amplitude, or any point on the sweep line has moved 
more than 5% of full screen width: 

(a) Void all examinations referring to the calibration in question and 
performed after the last valid calibration verification. 
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(b) Conduct a new calibration. 
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( c) Reexamine the areas for which examinations have been voided. 

(2) Perform the following if any point on the DAC curve has increased in 
amplitude more than 20% or 2 dB: 

(a) Correct the calibration. 

(b) Reexamine all indications recorded since the last valid calibration 
verification. 

(c) Enter proper values on a new SwRI Examination Record. 

5. 7.3 Recalibration 

Substitution of any of the following shall be cause for recalibration: 

( 1) Search unit wedge or transducer 

(2) Couplant 

(3) Ultrasonic instrument 

(4) . Examination personnel 

( 5) Type of power source; e.g., a change from direct to alternating current 

5.7.4 Verification of Calibration Reflectors at Scmnin& Speed 

The examiner shall verify the presence of the calibration reflector at scanning 
speed . 
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(1) This procedure shall apply to ultrasonic examination from the outside surface of 
1.5- to 2.5-inch nominal diameter pressure piping circumferential welds and adjacent 
base material with a 0.1- to 0.4-inch nominal thickness. 

(2) Base material adjacent to circumferential welds shall be examined for a minimum 
distance of 1.0 inch from the fusion line of the weld on each side of the weld. 

6.2 Surface Condition 

The contact surfaces shall be free from weld spatter, roughness, or other conditions 
which interfere with free movement of the search unit or impair the transmission of ultrasound. 

6.3 Attenuation 

Attenuation measurements shall not be performed. 

6.4 Indication Length Zero Reference (LJ Location 

Areas to be examined in accordance with this procedure shall have an L
0 

marked in 
accordance with the applicable revision of SwRI NPOP SwRI-NDE7. 

6.5 Scanning 

( 1) When practical, scanning shall be performed at a minimum gain setting of 5 times 
the reference level sensitivity. 

(2) Instrument gain setting for scanning shall be determined on the basic calibration 
block as follows for each primary reference level utilized: · 

SwRI Form OA-3-3 

(a) With the instrument at the primary reference level, manipufate the search unit 
on the basic calibration block to obtain a signal of 20% of FSH from a 
calibration reflector (machined notch). 

(b) Apd 14 dB gain by utilizing the 14 dB switch (if present), the fine gain control, 
or a.combination of the fine and coarse gain controls and choose any method 
that yields a signal response within ±2 of 100% of FSH. 
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(c) This amplitude and method shall be recorded on the SwRI Sonic Instrument 
Calibration Record and shall be used during the valid calibration period for 
all scanning at 5 times the reference level sensitivity. 

(4) Search unit movement rate for scanning shall not exceed 3 inches per second. 

(5) Scanning overlap shall be a minimum of 25% of the search unit piezoelectric 
element dimension perpendicular to the direction of scan. 

6.6 Base Material I.amination Scan 

Before the angle-beam examination, a lamination scan using longitudinal wave shall be 
performed. This scan shall cover the entire area through·which the angle beam is to be passed. 
The lamination scan shall be conducted as follows: 

6.7 

SwRI Form OA-3-3 

(1) Screen distance calibration for this examination shall be conducted in accordance 
with Subsection 6.1. 

(2) Scanning sensitivity shall be as required to maintain the first ba.ck reflection at an 
amplitude of between 50% and 90% of FSH. 

(3) To record an intermediate indication, a back reflection signal shall be obtained from 
an indication-free area and the instrument gain control adjusted until this signal is 
at 75% ±5% of FSH; record the intermediate indication when its amplitude is equal 
to the remaining back reflection. Areas of total loss of back reflection accompany
ing the intermediate echo shall also be recorded. 

Circumferential Welds 

6.7.1 Thickness Measurements 

Thickness measurements shall be taken at a minimum of two points (in the base 
material on each side of the weld). Screen distance cahbration for this examination shall 
be in accordance with Subsection 5.1. Measurements shall be taken by placing the 
straight-beam search unit on the examination surface and recording the position of the 
back wall reflection observed on the instrument screen. 

6.7.2 And~Beam Examination for Indications Parallel with the Weld 

(1) Calibration for these examinations shall be in accordance with Subsections 
5.3 and 5.5. 

(2) An angle-beam examination shall be accomplished using a 45° and 70" 
refracted shear-wave from the pipe side of the weld. The sound beam shall 
be directed perpendicularly into the weld to detect indications parallel with 
the weld . 

i 
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(3) When an examination cannot be accomplished from both sides of the weld, 
a 45° and 70° refracted shear-wave examination shall be accomplished from 
one side of the weld. 

6.73 Angle-Beam Examination for Indications Perpendicular to the Weld 

An angle-beam examination shall be conducted on the base material on the pipe 
side of the weld by placing the 45° shear-wave search unit on the surface of the pipe base 
material with the sound beam directed parallel with the weld to detect indications 
perpendicular to the weld. The entire length of the weld and the adjacent base material 
shall be scanned with the search unit directed in this manner from two opposing 
directions. Scanning coverage for this examination shall extend a minimum of 1 inch 
from the weld fusion line. 

7. RECORDING. RESOLlmON. AND REPORTING CRITERIA 

( 1) Indications shall be recorded in accordance with the techniques outlined m the applicable 
revision of SwRI NPOP SwRI-NDE3. 

(2) The following ultrasonic indications shall be recorded and investigated by a Level II or 
Level m examiner to determine the shape, location, and identity of the reflector: 

(a) All ultrasonic reflectors, regardless of signal amplitude, not attributable to geometry. 
Examples of nongeometric reflectors are those which are slightly removed from the 
weld root and/or chamfer, mask the root indications, are transverse to the weld, or 
have linear dimensions with side branches. 

(b) Geometric indications that have amplitudes equal to or greater than 20% of the 
reference level. 

(3) All ultrasonic indications, regardless of amplitude and not attributable to geometry, shall 
be evaluated by a Level II or Level ill examiner in accordance with the acceptance 
criteria outlined in Section 8. 

( 4) If indications have been recorded as geometry and are found to be nongeomet~ic 
reflectors, the entire weld shall be reexamined and all nongeometric reflectors and other 
reflectors not previously recorded at least once shall be recorded. 

• 

• 

(5) Indications investigated and found to be other than geometric in nature, regardless of • 
amplitude, shall be reported to the customer for final evaluation and disposition. 
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(6) Sizing of indications shall not be conducted with this procedure. 
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(7) Scanning limitations shall be recorded on the SwRI Examination Record. 

8. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnei and shall be 
conducted in accordance with the applicable ASME Boiler and Pressure Vessel Code, Section XI, 
IW A-3000. Final evaluation and disposition of reportable indications shall be the responsibility of 
PSE&G. 

9. RECORDS 

( 1) Documents generated in accordance with this procedure shall be stored in the Division 17 
record vault or as specified by PSE&G. 

(2) The applicable examination records are: 
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ULTRASONIC 1HICKNESS MFASUREMENT OF PIPING, VESSELS, AND COMPONENfS 
USING THE SwRI TIIlCKNESS DATA ACQUISmON SYS1EM 

SwRI-UT122 

1. PURPOSE AND APPUCATION 

(1) 

(2) 

This procedure provides the technical information and detailed steps required to ensure 
proper calibration, ultrasonic (UT) thickness measurement and data acquisition using the 
Southwest Research Institute (SwRI) Thickness Data Acquisition System (TDAS). 

Manual, contact, straight-beam, longitudinal-wave UT techniques shall be utilized for 
the thickness measurement of piping, vessels, and components in the nominal thickness 
range of 0.05 to 2.5 inches. 

2 APPUCABLE DOCUMENTS 

SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel 

Personnel performing ultrasonic thickness measurements shall be certified in accordance 
with Sw RI Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive 
Examination Personnel Qualification and Certification." With permission of the 
customer, trainees familiar with this procedure may be used as examiners. 

4.2 EmtiPment 

The following equipment comprises the TDAS: 

(1) Sonic Mark I UT instrument aligned and displaying a valid alignment calibration 
tag in accordance with SwRI NPOP 12.0-NDES-107. 

• 

• 

(2) TDAS Digital Interface unit shall be attached to the UT instrument and provide the • 
necessary signal processing and output for recording of thickness measurements. 
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(3) Polycorder data storage unit attached to the IDAS Digital Interface for recording 
of thickness data. 

(4) Send Command Switch which will allow the operator to control the recording of 
data. 

4.2.1 Cah"bration Blocks 

(1) Step thickness blocks shall be used for screen distance calibration and 
verification. The block used for calibration/verification shall be of the 
same basic material as the material to be measured. 

(2) The step thickness block(s) shall provide a minimum of two calibration 
pointS within the full screen distance size chosen (see Subsection 5.3). 
When a contoured wear face is used on the transducer, the step thickness 
block shall be curved. 

4.2.2 Search Unit 

(1) 

(2) 

Search units shall be selected from the following sizes: 

1/8" Round 
1/4" Round 
3/8" Round 

The nominal search unit frequency should be 2.25, 5.0, or 10.0 MHz. A 
dual-element search unit shall be used for nominal thicknesses less than 
0.25". For thicknesses 0.25" and greater, a single-element search unit 
should be used. The search unit wear face shall be flat and straight unless 
the component curvature prevents adequate contact with the surface, in 
which case a contoured wear face may be used. 

4.23 Thermometer 

The thermometer to be used for measuring the calibration block and component 
temperatures shall be calibrated and certified and shall display a valid calibration tag as 
required by SwRI NPOP 12.0-NDES-102. 

Cotmlant 

(1) Sonotrace 30, Sonotrace 40, Ultragel II, or other couplants approved by the 
customer shall be used when performing UT calibrations and examinations in 
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accordance with this procedure. For high temperature applications, Thermasonic 
50, Krautkramer GmbH, or other approved couplant may be used. 

(2) Couplant materials shall be certified for sulfur content and total halogens in 
accordance with SD-129 and SD-808 of Article 24, Section V. The residual 
amount of total sulfur or halogens shall not exceed 1 % by weight. 

5. CALIBRATION 

5.1 Temperature Regpirements 

The basic cahbration block and component temperature shall be within 25°F. The 
temperatures shall be recorded on the applicable record for initial calibration and each verifi
cation. The surface temperature of the component to be measured shall be taken prior to 
performing measurements and recorded on the applicable record. 

5.2 Preliminaiy ur Instrument Setup 

SwRI Form QA-3-3 

(1) The examiner shall assure the "Low Battery" charge indicator light is out during 
instrument use. 

(2) The instrument shall be warmed up a minimum of 10 minutes prior to use. 

(3) The IDAS record cable jack must be plugged into the TDAS unit. 

(4) The controls on the Sonic FfS Mark I shall be set as follows prior to calibration: 

(a) POWER/OFF switch set to power 

(b) RANGE switch set as required 

(c) DEIA Y coarse switch set to position 1 

( d) FREQ-MHz switch set to 2 for 2.25-MHz search units, 5 for 5.0-MHz search 
units and to 10 for 10.0-MHz search units. 
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(f) Mode switch set to TIIRU TRANS or NORMAL as appropriate 

(g) REP RA TE switch set to 3K 

(h) FILTER switch set to l:Il 

(i) VIDEO switch set to DIFF .. 

G) DEC START, if applicable, turned all the way counterclockwise 

(k) DEC SLOPE, if applicable, turned to OFF 

(1) REJECT CONTROL to be used as necessary to provide a clean baseline 

(m) Search unit cables connected to Rand T jacks for dual-element search units 
and to the R jack for single-element calibration. 

5.3 Sonic MK I Calibration· 

The full screen distance size shall be at least 0.200 inch beyond the anticipated .exam
ination range. The appropriate step thickness block shall be utilized to construct a linear sound 
path using a minimum of two steps that encompass the thickness of the component to be 
examined. 

5.4 TDAS Calibration 

SwRJ Form OA-3·3 

5.4.1 Mode Switch 

Position the MODE switch to the "single" (single backwall) position. This means 
that the digital electronic circuit will start the "clock" at the beginning of the gate and 
stop the "clock" at the leading edge of the first signal within the gate to break the 
threshold level. 

5.4.2 Gate Position and Width 

(1) Whereas the Sonic instrument screen can be linearly calibrated over a very 
large thickness range including "0" thickness, the TDAS instrument circuitry 
is currently designed to only be calibrated over a narrow range (gated 
region). This range varies slightly from instrument to instrument, but for 
the purpose of this procedure it should be considered to be a maximum of 
1.500 inches. The position of the gate, however, can be moved over a very 
broad range, easily including the limits specified in this procedure. The 
purpose of the following paragraphs is to provide instruction as to the 
proper positioning and width adjustment of the TDAS gate . 
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(a) The position of the IDAS gate is indicated on the Sonic cathode
ray tube (CRT) screen by the portion of the baseline that is raised. 
Turn the IDAS gate marker switch to the ON position. 

(b) Set the Sonic Range switch on a range that allows both ends of the 
gate marker to be visible in the Sonic screen. It may also be 
necessary to adjust the Sonic Delay control and/or to use the IDAS 
Pulse Delay control to bring the gate marker left edge into view. 
Use the Pulse Delay knob on the IDAS to adjust the left side of the 
gate approximately 0.200 inch to the left side of the signal received 
from the thickness step used for the lower end of the IDAS 
calibration range. For a 0.100- to 0.500-inch IDAS calibration, the 
FINAL position of gate left edge will be just off the left side of the 
Sonic screen. 

(c) Using the IDAS Pulse Width knob, adjust the right side of the gate 
to approximately 0.200 inch past the anticipated thickness range. 
If the Sonic coarse Range control has to be positioned at more than 
one position greater than the final calibration position, it will be 
appropriate to decrease the coarse Range as the gate width 
decreases; i.e., follow the gate at appropriate intervals as it narrows. 
The total gate width should in no case be greater than 1.500 inches 
and should be the smallest width necessary. This will assure the 
greatest possible TDAS accuracy. 

( d) Return the Sonic RANGE and DELAY Controls to the settings 
previously established for screen calibration. 

5.4.3 Threshold 

Adjust the Threshold as follows: 

Place the search unit on an appropriate step thickness at the lower end of the 
calibration range and adjust the amplitude to within the range of 30% to 40% of full 
screen height (FSH). Using the threshold kiiob, adjust the threshold such that the digital 
meter glows brightly with the signal between 30% and 40% of FSH but goes blank with 
signal below 30% of FSH (clockwise raises the threshold). 

5.4.4 Final Gate Adjustment 

Make final gate adjustments as follows: 

(1) With no further change of the Sonic Range or Delay controls, place the 
search unit on the thickness step used for the lowest end of the calibration 
range and adjust the signal amplitude to 80% of FSH. 
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(2) Adjust the left side of the gate using the IDAS Pulse Delay knob until the 
lowest stabilized number appears in the digital display. As the gate is 
adjusted, the numbers in the display will decrease to the point where they 
begin to flicker and then blank out. The adjustment is correct when the 
number appearing in the display is as low a value as possible while 
remaining bright and stable. 

5.4.5 IDAS Di&ital Diallay Cah"bration 

Calibrate the Digital Display as follows: 

(1) By observing the TDAS digital display as the search unit is applied to at 
least three step block thicknesses (including the lowest thickness), assure 
that the digital readings are positive rather than negative. If any step yields 
a negative number, use the TDAS "Zero" control to correct this situation. 

(2) Place the search unit alternately on two steps which encompass the expected 
examination range. With each signal at 80% of FSH, make note of the 
digital display. Using the TDAS range, adjust the digital display to obtain 
the appropriate digital reading spread. Repeat this calibration on an 
additional step within the gate and one of the first steps to insure linearity . 

(3) After the digital reading spread is obtained, place the search unit on the 
fowest step used and adjust the TDAS "Zero" control so that the display 
indicates the correct thickness. 

( 4) Verify that all gated steps produce a readout within ±.005 inch on the digital 
display. Each signal should be 80% to 100% of FSH. If any step readout 
fails to be within the ±.005-inch tolerance, return to step (2) above. These 
readings shall be recorded on the applicable SwRI calibration sheet. 

5.5 Polycorder Programming for Data Collection 

SwRI Form QA-3-3 
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Perform the following steps to program the Polycorder for data collection: 

(1) To assure that a false reading is not recorded in the first line of the Polycorder 
data file, it is recommended that the thickness gauge is on and calibrated preceding 
Polycorder setup. 

I 

I 

J 
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(2) Turn: the Polycorder on by depressing the "ON" key. The Polycorder will initially 
display a log-on message which includes either "516B" or "516C'. This is the model 
number. The display window will then show "MODE ?_". 

(3) Upon initial use of the Polycorder; i.e., first site to be measured after the 
Polycorder memory has been transferred to the computer, the examiner must 
assure that data are cleared by executing Mode 4-3 as follows: 

(a) Press 4 
(b) Press 3 

Display 

(c) Press ENTER 
( d) Press SHF 
(e) Press Y 
(f) ESC 

"FILE 1, 2, 3 DIR, ERA-F, ERA-D" 
"ERASE DATA FILE = PDATA 
"SURE? (Y /N)" 
"ERASE DATA FILE" 
"DONE" 
"MODE?" 

( 4) Depress the "0" and use the up arrow key to select "EXECUTE PROO RAM FILE: 
Record." 

(5) Press the "ENTER" key. 

( 6) The display window temporarily indicates "MEMORY AV AIIABLE." This 
number will be displayed on screen and will aid examiner on keeping track of 
Polycorder available memory during examination. 

(7) 

(8) 

(9) 

The display window now indicates TDAS = 0, 26DL = 1. Press 0 and then "ENTER." 

The display window now indicates "FILE CODE=". The File Code will be selected 
by the Team Supervisor for the specific area to be examined. Press the one-digit 
key corresponding to the desired code, 0-9, and press "ENTER". 

The display window now indicates "ENTER DIRECTION X = 0 Y = 1". Enter a "O" 
if the scan direction is in the X direction or enter "1" if the scan direction is in the 
Y direction (for piping and vessels, "X" is typically in circumferential direction, 
while "Y" is in the axial or longitudinal direction). Press the "ENTER" key. 

( 10) The display window now indicates START X = ". Enter the starting "X" position. 
(The starting position will normally be "0".) Press the "ENTER" key. 

(11) The display window now indicates "END X = ". Enter the applicable "X" cor
responding to the last "X" on the grid pattern. Press the "ENTER" key. 

(12) The display window now indicates "X INCREMENT ". This is the distance 
between Grid Points in inches in the "X" direction. Pre5s the "ENTER" key . 

(13) The display window now indicates "START Y = ". Enter the appropriate "Y" data 
following the same steps as (9), (10), and (11) above. 

• 

• 

• 
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(14) After entering the "Y" information above, the screen will show only a "_." It is 
ready for the first measurement. 

5.6 Calibration Verification 

Calibration shall be verified as stated in Subsection 5.4. 

(1) Prior to a series of measurements 

(2) At approximately 30-minute intervals not to exceed 1 hour 

(3) At the completion of a series of measurements 

( 4) With a change in personnei power source, or search unit. 

(5) Whenever the validity of the calibration is in doubt 

5.7 Recahbration 

Perform the following if a change of ±0.005 inch from the actual thickness value is noted. 

(1) Void all measurements performed after the last valid calibration verification . 

(2) Correct the calibration. 

(3) Remeasure the voided areas. 

6. EXAMINATION 

Areas to be examined will be identified by the customer. The entire area of examination will 
be marked by a grid pattern drawn on the surface of the component with customer-approved 
marker. The grid pattern will be as specified by the customer. 

Adequate contact may not be possible on pitted surfaces. Where possible, arrangements shall 
be made with the customer for removal of any surface condition which prevents adequate contact. 

( 1) Place the search unit on the pipe at the starting X/Y location. Obtain a valid digital 
display reading. Momentarily press the Send Command Switch to enter the data . 

SwAI Form QA-3-3 
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After the first reading is taken, the Polycorder will indicate the "X" and"Y" coordinate 
location, X=O and Y=O, and the thickness reading recorded. For each successive data 
point, the Polycorder will indicate the last coordinate location and the thickness recorded. 

(2) Continue taking readings as in (1) by advancing in the scan direction as entered in the 
Polycorder [see Paragraph 6(9)]. 

(3) For any location where a measurement cannot be obtained, enter a "0" reading by lifting 
the transducer from the examination surface (making sure that the couplant doesn't cause 
a spurious signal) and depressing the Send Command switch. 

(4) Upon reaching the limits of the grid established in the Polycorder, the Polycorder 
software will display the final recorded thickness measurement and its associated 
parameters. 

(5) After completion of a grid or grid segment, further measurements may be recorded 
(subject to the memory capacity) by pressing ESC and then proceeding to the Polycorder 
setup steps beginning with Paragraph 6(4). The Polycorder software is designed to 
terminate data recording just prior to reaching full capacity, and no further data 
transmission will be allowed until the Polycorder memory is cleared. 

• 

( 6) When finished taking measurements, turn the Polycorder off, by depressing the "ESC" • 
and then the "9." 

7. EVALUATION 

The thickness measurements taken in accordance with this procedure shall be evaluated by 
the customer, or customer's representative. 

8. RECORDS 

(1) Data generated in accordance with this procedure will be in the form of computer 
printouts. Additionally, all computer report files (* .RPT) will be recorded on floppy 
diskettes for future reference. A copy of each data diskette will also be made available 
to the customer if so desired. An examination report and location of record storage is . 
at the option of the customer. 

(2) The applicable "examination record is as follows: 

SwRI NDTR Form No. Revision Date 

17-133 03/27/90 

SwRI Form OA-3-3 
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ULTRASONIC TIIlCKNF.SS MEASUREMENT OF PIPING, VESSELS, 
AND COMPONENTS USING MODEL 26DL TIIlCKNF.SS GAUGE 

SwRI-UT123 

1. PURPOSE AND APPLICATION 

( 1) This procedure provides the technical information and detailed steps required to ensure 
proper calibration, ultrasonic (UT) thickness measurement, and data acquisition using 
the Panametrics Model 26DL thickness gauge. 

(2) Manual, contact, straight-beam longitudinal-wave UT techniques shall be used for the 
thickness measurement of piping, vessels, and components in the nominal thickness 
range of 0.04 to 10.0 inches in accordance with this procedure. 

2 APPLICABLE DOCUMENTS 

SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel 

Personnel perforniing examinations shall be certified in accordance with Southwest · 
Research Institute (SwRI) Nuclear Projects Operating Procedure (NPOP) 2.0-NDES-101, 
"Nondestructive Examination Personnel Qualification and Certification." With permission of 
the customer, trainees familiar with this procedure may be used as examiners. 

42 Eqµipment 

SwRI Form QA-3-3 

4.2.1 Instrument 

(1) A Panametrics Model 26DL UT instrument aligned and displaying a 
valid alignment calibration tag shall be used. 

(2) Polycorder data storage unit with interface cable may be used for 
recording of thickness data. 

• 

• 

• 
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(3) Send Command Switch may be used which will allow the operator to 
externally control the recording of data. 

4.2.2 Calibration Blocks 

(1) Step thickness blocks shall be used for screen distance calibration and 
verification. The block used for calibration/verification shall be of the 
same basic material as the material to be measured. 

(2) The step thickness block(s) shall provide a minimum of two calibration 
points that will encompass the anticipated thicknesses to be measured. · 
When a contoured wear face is used on the transducer, the step thickness 
block shall be curved. 

4.2.3 Search Unit 

A Panametrics Model 0790, 5.0 MHz, 5/16" dia search unit should be used . 

4.2.4 Thermometer 

The thermometer to be used for measuring the calibration block and component 
temperatures shall be cahbrated and certified and shall display a valid calibration tag as 
required by SwRI NPOP 12.0-NDES-102. 

4.3 Couplant 

(1) Sonotrace 30, Sonotrace 40, Ultragel II or other couplants approved by the 
customer shall be used when performing UT calibrations and examinations in 
accordance with this procedure. For high temperature applications, Thermasonic 
50, Krautkramer GmbH, or other approved couplant may be used. 

(2) Couplant materials shall be certified for sulfur content and total halogens in 
accordance with SD-129 and SD-808 of Article 24, Section V, of the ASME Code. 
The residual amount of total sulfur or halogens shall not exceed 1 % by weight. 

5. CALIBRATION 

5.1 Temperature Reguirements 

The basic calibration block and component temperature shall be within 25°F. The 
tempera~ures shall be recorded on the applicable record for initial calibration and each verifi-

SwRI Form OA-3-3 
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cation. The surface temperature of the component to be measured shall be taken prior to 
performing measurements and recorded on the applicable record. 

5.2 Velocity and Zero Cah"bration 

Step 1: Plug the transducer into the connector at the top end of the 26DL case. 

Note that the transducer cable connector must be oriented with center pin up. 

When unplugging a transducer, pull ONLY on molded plug, NOT on the cable. 

• 

Step 2: Press the [ON/OFF] key to tum the gauge on. (The transducer should NOT • 
be coupled to the test piece.) The display will now show the message: 

SwRI Form QA.3.3 

CAL VE1. ZERO WEAS LOS 

This means that the gauge requires the following Transducer Zero Compensa
tion steps to automatically compensate for the current transducer delay line 
length. 

Step 3: Wipe all couplant from the tip of the transducer. 

Step 4: Press the [ZERO] key. 

The display will show: 

CAJ. VE!. ZERO MEAS LOS 

IN 
c 

FAST/\UN OtFF ID YEM ALARM • 
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Step 5: The current units are indicated on the right of the display. To change either 
inches (IN) or millimeters (MM) to the alternate measurement units, press the 
[IN/MM] key. 

Step 6: Press the [MEAS] key. Then couple the transducer to. the thick calibration 
block. 

Press the [CAL] key. When the thickness reading is stable, press the [VEL] 
key. Remove the transducer and enter the thickness of the thick block. 

Step 7: Couple the transducer to the thin block and press the [CAL] key. When the 
reading is stable, press the [ZERO] key. Remove_ the transducer and enter the 
thickness of the thin block. Press the [MEAS] key to complete the calibration 
and go to the Measure mode. 

5.3 Gain Boost 

If a signal does not appear on the screen when attempting to record a measurement, 
follow the procedure below to boost the sensitivity while using a 0790 transducer: 

Step 1: Press [MEAS] if not already in the Measure mode. 

Step 2: Hold [3] down and press [MEAS]. The MEAS flag will flash indicating that 
the default has been modified. 

Step 3: To return to the default sensitivity, press [3] and [MEAS] at the same time 
again. Also, when the gauge is turned off and then on again, it will restore the 
default sensitivity. 

5.4 Cah"bration Lock 

SwRI Form OA-3-3 

(1) The Cah"bration Lock feature allows the gauge to be set so that no calibration 

(2) 

values can be altered. This shall be done after completion of calibration. (The 
Transducer Zero Compensation can still be used without affecting the calibration.) 

~ 

To set the Calibration Lock, press the [6] and the [9] keys together while in a 
Measure mode. The lock symbol will turn on after the [6] and [9] keys are 
pressed together to indicate that the Calibration Lock is being activated. If you 
press a locked key while the gauge is in the Calibration Lock condition, the lock 
symbol will be displayed while the key is held down. To release the Calibration 
Lock, press the [6] and [9] keys together again. The lock symbol will be displayed 
momentarily to indicate that the Calibration Lock is being released . 
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5.5 Battery 

The gauge will operate for at least 35 hours between charges under normal conditions 
(FAST mode and backlight off). The battery symbol will appear in the upper left corner of the 
display when there are approximately two hours of operating time left on the internal battery. 
When there is insufficient battery charge, the gauge will automatically turn ·off to prevent 
damage to the battery. 

6. POLYCORDER PROGRAMMING FOR DATA COLLECITON 

Perform the following steps to program the Polycorder for data collection: 

(1) To assure that a false reading is not recorded in the first line of the Polycorder data file, 
it is recommended that the thickness gauge is on and calibrated preceding Polycorder 
setup. 

(2) Tum the Polycorder on by depressing the "ON" key. The Polycorder will initially display 
a log-on message which includes either "516B" or "516C". This is the model number. The 
display window will then show "MODE ?_". 

(3) Upon initial use of the Polycorder; i.e., first site to be measured after the Polycorder 
memory has been transferred to the computer, the examiner must assure that data are 
cleared by executing Mode 4-3 as follows: 

(a) Press 4 
(b) Press 3 
(c) Press ENTER 

SwRI Form OA-3-3 
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(4) Depress the "0" and use the up arrow key to select "EXECUTE PROGRAM FILE: 
Record." 

(5) Press the "ENTER" key. 

(6) The display window temporarily indicates "MEMORY AVAILABLE." This number will 
be displayed on screen and will aid examiner on keeping track of Polycorder available 
memory during examination. 

(7) The display window now indicates TDAS=O, 26DL= 1. Press 1 and then "ENTER." 

(8) The display window now indicates "FILE CODE=". The File Code will be selected by 
the Team Supervisor for the specific area to be examined. Press the one-digit key 
corresponding to the desired code, 0-9, and press "ENTER". 

(9) The display window now indicates "ENTER DIRECTION X = 0 Y = 1". Enter a "O" if the 
scan direction is in the X direction or enter "1" if the scan direction is in the Y direction 
(for piping and vessels, "X" is typically in circumferential direction, while "Y" is in the 
axial or longitudinal direction). Press the "ENTER" key. 

(10) The display window now indicates START X = _" Enter the starting "X" position. 
(The starting position will normally be "0".) Press the "ENTER" key. 

(11) The display window now indicates "END X = ". Enter the applicable "X" correspond
ing to the last "X" on the grid pattern. Press the "ENTER" key. 

(12) The display window now indicates "X INCREMENT ". This is the distance between 
Grid Points in inches in the "X" direction. Press the "ENTER" key. 

(13) The display window now indicates "START Y = ". Enter the appropriate "Y" data 
following the same steps as (9), (10), and (11) above. 

(14) After entering the "Y" information above, the screen will show only a" ." It is ready for 
the first measurement. -

7. CALIBRATION VERIFICATION 

Calibration shall be verified as stated in Section 3: 

( 1) Prior to a series of measurements 

(2) At approximately 30 minute intervals not to exceed 1 hour 

• (3) At the completion of a series of measurements 

SwRI Form QA-3-3 
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Perform the following if a change of ±0.005 inch· from the actual thickness value is noted. 

(1) Void all measurements performed after the last valid calibration verification. 

(2) Correct the calibration. 

(3) Remeasure the voided measurement areas. 

9. EXAMINATION 

Areas to be examined will be identified by the customer. The entire area of examination will 
be marked by a grid pattern drawn on the surface of the component with a customer-approved 
marker. The grid pattern will be as specified by the customer. 

Adequate contact may not be possible on pitted surfaces. Where possible, arrangements shall 
be made with the customer for removal of any surface condition which prevents adequate contact. 

( 1) Place the search unit on the pipe at the starting X/Y location. Obtain a valid digital 
display reading. Momentarily press the Send Command Switch to enter the data. 

After the first reading is taken, the Polycorder will indicate· the "X" and "Y" coordinate 
location, X=O and Y=O, and the thickness reading recorded. For each successive data 
point, the Polycorder will indicate the last coordinate location and the thickness recorded. 

(2) Continue taking readings as in (1) by advancing in the scan direction as entered in the 
Polycorder [see Paragraph 6(9)]. 

(3) For any location where a measurement cannot be obtained, enter a "0" reading by lifting 
the transducer from the examination surface (making sure that the couplant doesn't cause 
a spurious signal) and depressing the Send Command. 

(4) Upon reaching the limits of the grid established in the Polycorder, the Polycorder 
software will display the final recorded thickness measurement and its associated 
parameters. 

SwRI Form QA-3-3 
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(5) After completion of a grid or grid segment, further measurements may be recorded 
(subject to the memory capacity) by pressing ESC and then proceeding to the polycorder 
setup step in Paragraph 6( 4 ). The polycorder software is designed to terminate data 
recording just prior to reaching full capacity, and no further data transmission will be 
allowed until the Polycorder memory is cleared. 

( 6) When finished taking measurements, turn the Polycorder off, by depressing the "ESC" 
and then the "9." 

10. EVALUATION 

The thickness measurements taken in accordance with this procedure shall be evaluated by the 
customer or the customer's representative. 

11. RECORDS 

(1) Data generated in accordance with this procedure will be in the form of computer 
printouts. Additionally, all computer report files (* .RPT) will be recorded on. floppy 
diskettes for future reference. A copy of each data diskette will also be made available 
to the customer if so desired. An examination report and location of record storage is 
at the option of the customer . 

(2) The applicable examination record is as follows: 

SwRI NDTR Form No. Revision Date· 

17-133 03-27-90 
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SOLVENT-REMOVABLE LIQUID PENETRANT COLOR CONTRAST EXAMlNATION 

PSE-PT1 

1. PURPOSE AND APPLICATION 

(1) This procedure provides the technical information and detailed steps required to ensure 
proper liquid penetrant examination of nonporous austenitic or carbon steel materials 
in accordance with the applicable American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Codes. 

(2) The color contrast method of solvent-removable liquid penetrant examination shall be 
employed as specified in this procedure for detection of surface discontinuities in 
austenitic or carbon steel material. 

(3) Components and welds to be examined are specified in the applicable Southwest 
Research Institute (SwRI) Examination Plan. 

2 APPLICABLE DOCUMENTS 

(1) American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, 
Section XI, 1983 Edition with Addenda through Summer 1983, "Rules for Inservice 
Inspection of Nuclear Power Plant Components" 

(2) ASME Boiler and Pressure Vessel Code, Section V, 1983 Edition with Addenda through 
Summer 1983, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations shall be certified in accordance with SwRI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." 

SwRI Form OA-3-3 
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4.2 Material/Equipment Certification 

(1) 

(2) 

(3) 

The penetrant materials used shall be certified for residual sulfur content and 
total residual halogens in accordance with SD-129 and SD-808 of Article 24, 
Section V. 

Certified reports for all surface contact materials to be used for penetrant 
examinations, giving batch numbers and analysis results, shall be obtained from 
the supplier. Copies of the certified reports shall be retained with the 
examination records. 

Equipment used to measure surface and penetrant container temperature shall 
have been calibrated and certified, and shall display a valid calibration tag as 
required by SwRI NPOP 12.0-NDES-102. 

4.3 Materials and Equipment 

The following materials and equipment shall be used for examinations performed in 
accordance with this procedure: 

(1) Precleaner - Spotcheck, Type SKC-NF or Type SKC-S 

(2) Penetrant - Spotcheck, Type SKL-HF /SKL-S or SKL-HF /S 

(3) Penetrant Remover - Spotcheck, Type SKC-NF or Type SKC-S 

(4) Developer - Spotcheck, Type SKD-NF or Type SKD-S 

(5) A thermometer, certified as described in Paragraph 4.2(3). 

4.4 Safety Precautions 

Safety precautions in accordance with instructions furnished with each manufacturer's 
penetrant material shall be observed. Highly volatile solvents shall be used cautiously since the 
vapors may be toxic and the liquids may irritate the skin. Extreme care should be exercised 
in handling highly flammable solvents. 

5. EXAMINATION METIJOD 

5.1 Surface Condition 

SwRI Form QA-3-3 

(1) Unless otherwise specified by Public Service Electric and Gas Company 
(PSE&G), all penetrant examinations shall be performed on components in their 
final surface condition. 

(2) The surface to be examined and all adjacent areas within 1 inch shall be dry and 
free from dirt, grease, lint, scale, welding flux, weld spatter, oil, paint, or any other 
extraneous matter to the extent that it shall not obscure surface openings or 
otherwise interfere with the examination. 
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5.2 Preexamination Oeaning 

( 1) The surface to be examined and adjacent areas within at least 1 inch shall be 
thoroughly washed with precleaner in such a manner that foreign material and 
contaminants are removed. 

(2) The examination surface shall then be wiped dry with a lint-free cloth or 
absorbent paper, allowing a minimum of 5 minutes for complete evaporation. 

5.3 Temperature Readinp 

After preexamination cleaning and before application of penetrant, the temperature of 
the examination surface and penetrant container shall be measured and recorded on the SwRI 
Liquid Penetrant Examination Record. The serial number of the thermometer used shall also 
be recorded. 

5.4 &1Plication Penetrant 

SwRI Form OA-3-3 

(1) The penetrant shall be taken from a pressurized container, or bulk container, to 
ensure its purity. It shall be applied by brushing or spraying and shall evenly 
cover all areas of the surface being examined. 

(2) The allowable minimum and maximum penetrant dwell times shall be as follows: 

Component Temperature (°F) 

60-70 
71-90 

91-100 
101-125 

Dwell Time (Minutes) 

20-30 
10-30 
10-20 
10-15 • 
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When examinations are to be performed on components whose temperature is 
below 60°F or above l2S°F, this procedure shall be qualified in accordance with 
the requirements of Section V, Article 6, Subarticle T-647. 

The penetrant shall not be allowed to dry. If drying occurs, the penetrant shall 
be removed and the process repeated, starting with the preexamination cleaning 
of Subsection 5.2. 

5.5 Removal of Excess Penetrant 

5.6 

(1) 

(2) 

Initially, the excess penetrant shall be removed by wiping the surface with clean, 
dry, lint-free cloths or absorbent paper until most traces of excess penetrant have 
been removed. 

A clean, dry, lint-free cloth or absorbent paper shall then be moistened with 
penetrant remove, and the surface shall be wiped lightly until all remaining traces 
of excess penetrant have been removed. Extreme care shall be employed to avoid 
the use of an excessive amount of remover in order to preclude the removal of 
penetrant from discontinuities. 

(3) The surface shall not be flushed nor receive direct application of remover prior 
to the application of the developer . 

The surface shall be completely dry prior to application of the developer. 

5. 7 $plication of Developer 

SwRI Form OA-3-3 

(1) The developer shall be applied as soon as possible after penetrant removal. The 
maximum time interval between penetrant removal and developer application 
shall not exceed 30 minutes. 

(2) After sufficient agitation of the pressurized container to ensure that the particles 
in suspension are dispersed, a smooth, uniform layer shall be sprayed onto the 
surface. 

(3) . The developer shall be used sparingly. The proper developer thickness will dry 
to a thin, translucent layer. If the coating is too thick, it may mask indications. 
The examination surface shall be observed during the application of the developer 
to monitor the behavior of indications which tend to bleed-out profusely. 

( 4) Final interpretation of indications shall be made a minimum of 7 minutes to a 
maximum of 30 minutes after. the developer has been applied . 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

PSE-PTl 
Rev. 0, Chg. 0 
May 1990 
Page 6 of 16 

6. EXAMINATION 

6.1 Examination Areas 

SwRI Form OA-3-3 

(1) The examination area for Class 1 and 2 longitudinal and circumferential welds 
shall be the weld and adjacent base material for a distance of 1/2 inch on each 
side of the weld as shown in Figure 1. 

(2) Class 1 longitudinal welds shall be examined along the entire length of the weld 
during the preservice examination and for at least one pipe-diameter length or 
12 inches, whichever is less, from the fusion line of the intersecting circumf eren
tial weld during inservice examinations. 

(3) Class 2 longitudinal welds shall be examined for at least 2-1/2t length from the 
fusion line of the intersecting circumferential weld during preservice and inservice 
examinations. 

( 4) The examination area for Class 2 branch connections shall be the weld and 
1/2 inch of base material on each side of the weld fusion line, and for Clas5 1 
branch connections the examination area shall be as shown in Figure 2 . 

(5) The examination area for Class 1and2 support attachments, integral attachment 
welds, and support circumferential weld joints shall be the weld and 1/2 inch of 
base material on each side of the weld fusion line as shown in Figure 3 or 
Figure 4, as applicable. 

( 6) The examination area for Class 1 socket welds in piping shall be the weld, 
1/2 inch of base material on the pipe side, and 1.0 inch of base material on the 
fitting side as shown in Figure 1. 

(7) The examination area for control rod drive housing welds shall be as shown in 
Figure 5. 

(8) The examination areas for ve~el h~ad-to-flange weld joints shall be as shown in 
Figure 4. 

(9) The examination areas for Class 2 nozzles shall be as shown in Figure 6 . 

• 

• 
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6.2 Examination Methods 

(1) 

(2) 

Examinations shall be performed by placing the eye within 24 inches of the 
surface to be examined and at an angle no less than 30 degrees with the surface 
to be examined. A mirror may be used to improve the angle. In addition to 
general lighting, additional illumination of the examination area shall be provided 
at right and oblique angles to expose indications. The illumination shall be 
adequate to ensure no loss of sensitivity. 

If the examination surface is sufficiently large to preclude complete examination 
within the prescribed times, the surface shall be examined in suitable increments. 

6.3 Postexamination Oeaning 

6.4 

(1) The developer and penetrant shall be removed by wiping the surface thoroughly 
with cloths saturated with a suitable solvent. Spraying directly on the examination 
areas with pressurized containers shall be allowed for postexamination cleaning. 

(2) The surface shall then be wiped dry with clean, lint-free cloths or absorbent 
paper . 

Reexamination 

Indications that are believed to be nonrelevant shall be reexamined to verify whether 
actual defects are present. Surface conditioning may precede the reexamination. Nonrelevant 
indications and broad areas of pigmentation that would mask indications are unacceptable. 

7. RECORDING AND REPORTING CRITERIA 

Indications shall be recorded in accordance with the techniques outlined in the applicable 
revision of SwRI NPOP SwRI-NDE2. 

7.1 Examination Areas/Recordin1 Criteria in Accordance with Section XI 

The indication recording criteria shown below apply to the following areas: 

(1) Reactor vessel head-to-flange welds, 

(2) Class 1 and 2 similar and dissimilar metal welds in piping, 

SwRI Form QA-3-3 
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(3) Class 1 valve body welds 2 inches or greater but less than 4 inches in thickness, 

(4) Class 2 pump casing and valve body welds 2 inches or greater in thickness, and 

(5) Control rod housing welds less than 2.5 inches in thickness. 

Indication Recordini Criteria 

Nominal Wall 
Thickness (Inches) 

Less then 1. 0 
1.0 to less than 2.5 

2.5 and greater 

Overall Indication 
Len~h* (Inches) 

~.1/8 
~3/16 
~1/4 

*Length (l) as defined in Figure 7. Only the greatest 
dimension of the indication shall be considered. This section 
makes no distinction between linear and rounded indications. 

7.2 Limitations 

When conditions limit the area of examination, the limitations shall be recorded. 

7 3 Rq>artin& 

Any indications recorded in accordance with the requirements of this procedure shall 
be reported to PSE&G. 

8. EVALUATION 

Initial evaluation of reportable indications shall be performed by SwRI personnel, and shall be 
conducted in accordance with the applicable ASME Boiler and Pressure Vessel Code, Section XI, 
Article IWA-3000. Final evaluation and disposition of reportable indications shall be the responsi
bility of PSE&G. 
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9. RECORDS 

(1) 

(2) 

SwRI Form OA-3-3 

Documents generated in accordance with this procedure shall be stored in the Divi
sion 17 Records Vault, or as specified by PSE&G. PSE&G shall receive copies of 
these documents in the Final Report, unless specified otherwise in the SwRI 
Examination Plan. 

The applicable examination record is as follows: 

SwRI-NDTR Form No. Revision Date 

17-11 1-3-79 



SwRI Form OA-3-3 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS 

OPERATING PROCEDURE 

PSE-PTl 
Rev. 0, Chg. 0 
May 1990 
Page 10 of 16 

A 

A 

I 
Exam. surfaca _.J 

A-8 -1 
I 

1 in. 

Profile of vel""9 bodV, 
119SS91 nozzle. or 
pump connection 

1/2 in. 

r----i~,.....--- Weld end buttering 
(where applied) 

Inner surfaca 

(a) Socket Welded Piping 

Profile of valve bodv. 
Exam. surface vessel nozzle, or 

A - ~j't\~· \ . ( . pump conn..,,ion 

1/2in\-.- .Y 
__ ....... _/""" __ Weld end buttering 

B (where applied) 

Inner surface 

(bl NPS < 4 in. 

Figure 1. Similar and dissimilar metal welds in components and piping 
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Figure 4. Support circumferential weld joint 
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Figure 6. Requirements for Class 2 nozzle-to-vessel welds 
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VISUAL EXAMINATION OF NUCLEAR POWER PIANT COMPONENTS BY 
DIRECT OR REM01E VIEWING 

SAM2-Vrt 

1. PURPQSE AND APPLICATION 

(1) This procedure provides the methods for performing visual (VT) examination of nuclear 
power plant components. 

(2) Direct and remote VT techniques for the examination of nuclear power plant components 
are described in this procedure. Components and welds to be examined are specified 
in the applicable Southwest Research Institute (SwRI) Examination Plan. 

2. APPLICABLE DOCUMENI'S 

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974 Edition with Addenda through 
Summer 1975, "Rules for Inservice Inspection of Nuclear Power Plant Components" 

• 

(2) ASME Boiler and Pressure Vessel Code, Section V; 1974 Edition with Addenda through • 
Summer 1975, "Nondestructive Examination" 

(3) SwRI Nuclear Quality Assurance Program Manual 

3. RESPONSIBILITY 

(1) The Director of the Department of NDE Services shall be responsible for the approval 
of this procedure. 

(2) The Project Manager shall be responsible for the application of this procedure. 

(3) The examiner shall be responsible for the implementation of this procedure. 

4. PERSONNEL AND EQUIPMENT 

4.1 Personnel Certification 

Personnel performing examinations shall be certified in accordance with Sw RI Nuclear 
Projects Operating Procedure (NPOP) 2.0-NDES-101, "Nondestructive Examination Personnel 
Qualification and Certification." 

42 Egpipment 

SwRI Form QA-3-3 

( 1) The Visual Examination Acceptability Test Card shall be made from Kodak N eurral 
Test Card No. R-27, or an equivalent with an 18% neutral grey side having a 
1/32-inch wide black line across its center. • 
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(2) Commercially available equipment shall be used as required for the performance 
of examinations by the techniques described in Subsections 5.2 and 5.3. 

5. EXAMINATION METIIOD. 

5.1 Surface Condition 

(1) . VT examinations that require clean surfaces or decontamination for valid interpre
tation of results shall be preceded by appropriate cleaning processes. 

(2) The surface of welds and adjacent base material to be examined shall be free from 
"scale, slag, dirt, paints, or other extraneous matter that obscures the surface or 
interferes with the VT examination. 

(3) Examinations on components with painted or coated surfaces are permitted when 
looking for general conditions such as misalignment, movement, or other abnormal
ities on supports, hangers, snubbers, and shock obsex:vers, or loose, missing and 
damaged bolting. 

( 4) The examiner shall determine the condition of the part, component, or surface with 
respect to indications such as, but not limited to cracks, wear, corrosion/ erosion, 
or physical damage to the surface of the component. 

5.2 Direct Visual Technique 

Direct VT examination shall be performed by placing the eye within 24 inches of and 
at an angle no less than 30 degrees to the surface to be examined. Mirrors may be used to 
improve the angle of vision, and aids such as magnifying lenses may also be used. 

5.2.1 Lighting 

In addition to the general lighting, illumination of the area to be examined shall 
be provided at right angles and oblique angles to expose cracks or evidence of 
corrosion/ erosion. 

5.2.2 Resolution 

Resolution shall be considered adequate when the combination of access, lighting, 
and angles of vision, either unaided or corrected, can resolve a black line, 1/32-inch wide, 
on the 18% neutral grey card described in Subsection 4.2, when it is placed on the surface 
to be examined. 

53 Remote Visual Technigpe 

SwRI Form QA-3-3 

(1) Remote VT examination may be used when conditions exist that do not permit 
direct VT examination. Remote VT examination may include visual aids such as 
telescopes, periscopes, borescopes, fiber optics, or video cameras and monitoring 
systems, with or without attachments for permanent recording. Remote techniques 
shall demonstrate the ability to provide a resolution at least equivalent to that 
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obtainable by direct vr examination. Mirrors, movable lights, or rotating optics, 
or any combination thereof, may be employed to display cracks, surface scratches, 
or evidence of corrosion/ erosion, misalignment, or movement. .. 

(2) Resolution for remote vr technique shall be acceptable provided the surface 
resolution is at least equivalent to that considered obtainable by direct VT 
technique. 

5.4 Re.plication 

Surface replication techniques shall be considered acceptable provided the surface 
resolution is at least equivalent to that obtainable by vr technique. 

6. EXAMINATION AREAS 

(1) Components, parts, and areas to be examined shall be as specified in the applicable 
SwRI Examination Plan. Remote vr examinations utilizing automated scanning devices 
shall be as specified in the applicable SwRI Scan Plan. Scanning parameters, if required, 
for the remote vr examination shall be included in the applicable SwRI Scan Plan. 

• 

(2) The examination area of welds shall include the weld and the adjacent base material for • 
at least one wall thickness beyond the edge of the weld. 

(3) vr examination of the flange surfaces of vessels, pumps, valves, and piping, when the 
connection is disassembled, shall include 1.0 inch annular surf ace of flange surrounding 
each stud hole. 

7. RECORDING AND REPORTING CRITERIA 

(1) Indications shall be recorded, where applicable, in accordance with the techniques 
outlined in the latest revisio1' of SwRI NPOP SwRI-NDE2 for direct vr examinations. 

' 
(2) vr indications detected during remote examinations shall be recorded in accordance 

with Public Service Electric and Gas Company's (PSE&G) specifications, remote 
equipment manufacturer's specifications, or the SwRI Scan Plan, if applicable. 

(3) vr abnormalities shall be recorded on the SwRI Visual Examination Record and 
reported to PSE&G. Abnormalities shall include scratches, wear, cracks, or 
corrosion/ erosion on the surface, evidence of leaking, misalignment, and relative 
movement of the part or component, or other degradation to the general condition of 
the component. 

7.1 Presmre-Retainin& Boltine 

SwAI Form QA-3-3 

(1) Crack-like linear surface indications that ~xceed the following limits shall be 
recorded and reported to the PSE&G: 

(a) nonaxial indications, 1/8 inch in length • 
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(2) The following conditions shall also be recorded and reported to PSE&G: 

(a) deformed or sheared threads in the zone of thread engagement of bolts, 
studs, or nuts 

(b) localized general corrosion that reduces the bolt's or stud's cross-sectional 
area 

(c) bending, twisting, or deformation of bolts or studs 

( d) missing or loose bolts, studs, nuts, or washers 

( e) fractured bolts, studs, or nuts 

(f) degradation of protective coatings on bolting surfaces 

(g) evidence of coolant leakage near bolting 

7.2 Pump Casin& and Valve Bodies 

The following conditions shall be recorded and reported to PSE&G: 

( 1) corrosion/ erosion that reduces the pressure-retaining wall thickness 

(2) wear of mating surfaces 

(3) crack-like surface indications that exceed 1/16 inch 

13 Interior Attachment-to-Vessel Welds 

The following indications shall be recorded and reported to PSE&G: 

(1) crack-like linear surface indications on the welds joining the attachment to the 
vessel wall that exceed 3/8 inch in length 

(2) structural degradation of attachment welds 

8. EVALUATION 

Evaluation of reportable indications shall be the responsibility of PSE&G and shall be 
conducted in accordance with Article IW A-3000, Section XI, of the applicable ASME Boiler and 
Pressure Vessel Code . 

SwRI Form OA-.3-3 
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9. RECORDS 

(1) Records produced in accordance with this procedure shall be stored in the Division 17 
Records Vault, or as specified by PSE&G. 

(2) The applicable data records are as follows: 

SwRI NDTR Form No. Revision Date 

17-28 7-31-75 

SwRI Form OA-3-3 
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• 
125 

t 
2~ 
I -

I 
I 

3 ..! 1X' 
i_ 2 LI'-.:-. 

I HOLES AHf 5/16 DIA x 3 1/2 DEEP 

~·CLAD 

1A5! ~ii~) 1'l !'''" \ __ ta ,
1

3.500 
. . . - .. ' . . . ' ' • -~---~ • I .. 

~ l 21 -17 ~ 7~250 
86 RAD 

I ID. No.7CSCL-50·SAM 

I 

,._7_ C_S~l,_ 50 - SAM _____ :i 

- - -- - - I -- - ::.-.=.,. 
I ---- -- .J 

f::OR. II J/J,., / AllllAl 

PAITS un 

7"CLA D PLATE U.T. 
CALIBRATION STANDARD 

SOUTHWEST RESEARCH INSTITUTE DAUll·l9·75 SCAU y 
••• •••O••O. ..... I!:] I ~~~~:~· C-3052069A 
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I -.-8 THO R[F 

I 

I 

.! 

IC:J DIA 
Rff 

·r 

' 2 

0

!) ~It IL STAMP IV No AS SHO'tVN, ON SURFACE 1NDICAT£D, 
!II 01/11-r.A( (£Fi~ 3/16 MIN HEIGHT 

0 IAAt<.[ /"ROM fiCP 60l T 5Uf'Pl.ll:.D t.Y PS£ (. G SWHI RIC 
Nol F~RT. No 913C49!GOI 

-~ t- oo.::: U?O 

• 077 REF ! ;-F -~') 
- 077 :!. 008 

~ECTION A-A 
SCALE 2/1 

• 

4 3 DIA 
Rff 

\ 
\ 
z•" 

SECTION 8-8 
SCALE 1/1 

14. - • 
I 

ANGLE OF THRfA.D 

SECTION C-C 
5CALE' 2/1 

---

J 
J 

I 
..j 

---J/./ R. TYP. 

', 

t 

I 
4.4;;J5 

REF 

DIA. j 

" ...... -.017 DEEP" .:>31 WIDE 

tGLUocu ..... tllloGflO ........ ... 
::!~~~. [ ~~ •• UQO 

, ...... 125J 

• 

SOUTHWEST RESEARCH INSTITUTE 

UT :·4.1'JRATtON 
5·1.1..EM 

c D-3052 071 
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• 

. 312 

1.25 
NOM. 

I· 

v~" 
.937 

10 
(81.8°ARC REF) 

.12.5 ~.ooS DIA." 3 DEocP 
7 PLACES 

1. DIM[NSIONS AR{ IN INCH£~. 

l.. DEBURt? t BREAK :JllAf?P £DGCS l/&.4. 

J. 00 NOT MACHINE OR ALTER. JD. IJR 0.0. SURFAeE,. 

4. 1.0. ( O.D SURFACES TO lJE FR££ OF TOOL MA.UCS. 

S". MATERIAL FDR STAWOARD TO BE Fl(ltE OF: 

© 

@ 

PIP£ SEAM WELDS, 

FAlJRICATIOM Off Rf PAIR. WELDS, 
ANY LRMJNJUZ. INDICATIONS Wtl/CH MAV AFT£CT 

1t1'GL£ BEAM Oil 3TKAIGllT Bl/Ult Cl1LIBKAl"IDNS. 

STE CL STAMP fl':IC.~ ID IJ'? At./0 NE-tT N!, AS 5,HO....-"I J ON 

SUllFAC£ INDllAT£D, IN CUAl.At:TEl.S J/1' MIN. H£1GHT. 

~i...~18E C.E1 .~Eku>IE5, AS jHOW'N, .003 TD .ooS' WIDE AND 

oErP. STCCL .51AA.IP DK.. NILL cvr AN !Nl>t=x JvfA.R.K "4r 
EACH €ND OF CEAITE,f!.LIAJ/! .J A5 ~Ht:HY°N 1 /'Sz )( ~Z..( Y4- l...ON~. 
MA.KE FR.OM'"" 'SCH. 140 PIP~, SA 31Z rvPE 316, HSAr 

N!! 535883 S w..et R.lf? IV£ 04 70 

. ·--10 

"..:· __ , 
_:~, 

-···....:-:..::~ 

=-~--~ 

------ ===-=> 

7 

~ ... 

• 

,!,---+----~ 

I IL 
MAI( . 

llVISIONS 

[.312 

.937 

+ 

~LL HOLES ARE .125 DIA x 3 DEEP I 

~D.N•. 14-SS-140-1.25-77-SAM 

PAlf NAMi Foi:l. 4· -?C.. MAllllA..L 

PAITS UST 

14" SCH 140 PIPE CALIBRATION 
BLOCK SALEM 

SOUTHWUT RESUll(ll IHSTITUTI .. ,. I - 3 I · 76 "'•" 1 /2 

... ""'"'"'" ,..., [S]I :.:.':.":" (-3052 166 A -

• 



t:I 
I ...... ...... 

• 
1.0!!0 

.125 !.005 DIA. x 3 DEEP 
· 7 PLACES 

NOTES: 
1. 8/?£All. All SHAR'P EDGES t li'CMOVC 8Utfll$. 

2. DD NOT >IA<.'HINE 017 AlT£R' ta Dlf 40. SUlt'F'A<CS. 

3. M.AT£11"1AL IS TO BE. FffEE OF )ol'CLDS /JAMINITCS 
\,/)lleN MAY AFFCCT CALIB!i'ATION. 

© 
@ 

@. 

ST££t STAMP BLOCK ID A/0 ,AND HEAT ID W~, A~ 5H'QW~ ()I/ 

SURFACE /llDICATEO IN Cll~AlTCtrS ~'Ml.¥. HEIGllT. 

5c,.e.1Bt: C.ENTEA!.LINES,1 AS -'liOwN,, .oo.J T0.005 w10E ANO 

'DEEP. STEEL STAMP o.e MILL Cl.IT AN IAIDfiX MA.eK... dz: __ . 
EACH /fN/) ot= CE.NT/:R.LtNE: ,·~As··:sttt:JWN, "-'32..)C ¥.t2 'xlf. LoNG'! 

MA°Jr:I. °FJZ0µ· 14• 5CH. loo PIPE, SA 312. T'f:e6 316~ HEAT 
N~ S3S39B , SW.I!./ 81/l .N~ 047Q. 

• • 

ID NII 14-SS-160·140-78-SAM I •w. . . 

-~ . 

oc.tJ - SZ.3 
Lii. FOR 4--5-1 MAlll:IAl 

PAUi UIJ - --·-"""==---tc-=:::-=-----t:=..i ·.'xi 
--t1° 

14" SCH 160 PIPE CALIBRATION 
BLOCK SALEM 

SOUlltWUT IUWCll lll!iTITUll DAn 1-31-76 l<MI Jlz 
&All AllfOMO, llUI ~ ( :.:::- (.3052 167 A 
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4iREF 

(i:>~~~\ FR~1~ ~~:~~';~ SUPPLIED BY P'=>E ~ 6 

.-J)51t.tL '::If AMP 10. Ni. ON ~UR FACE INDICATED) 
IN (.HARAC.TE.R'5 3/1'- MIN. HEIGHT. 

<.' LIAfEAIAL FOR BLOCtt ro BE FREE Of'. 

FABHKATION OR REPAIR IVELD'5 1 ANY 
LAMINAR INDICATION~ WHICfl MJIY AFFECT 
ANGLf BEAM OR STRAl6HT BEAM CALIBAATION'5. 

1 BRt AK ~ltARP WUE':. AND REMOVE BURfl'5. 

NOTE<::.: 

• 

THREAD 

SECTION A-A 

@~1.o~a 

Jt__.O~O'REF 
MACHINE TO THE BOfTOYI 
OF THREAD ROOT ..t .005 

DETAIL C 
SCALE 2/1 

4 125 · 2 ooj 
8 US", -81· SAM·R 

[

UNTfRED ON TliREAO ROOT 
ALl&NEO WITH THREAD PJTC/1 

-11 .o•~ i . 13'- REF 

i ---1-J ~-· '<-.(LLOl. --r 
.OID~ !.oos 

'.:>ECTION B·B 
SC ALE. ~/I 
TYP J PLACES 

• 

" 

- ---- -0 

MAIN STEAM STOP VALVE 
NUT UT CALIR F!i lJ(K 

.- :. ~ .. 
c 0-3052-507 ... 

• 
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1r-0~2 
'Q'1i7 .. I 

.. - -·-L.o"a .t.oos 

SECTION A·A 
~:.ALE. 2/ 1 
T'tP Z PLACl'..1 

© MAKf FROM MATERIAL SUPPLIED BY P~E AHO 6 5 ... Rz. RIC N• 13A • 

~ STffL ST,&MP ID. /f~. ON SURFACf INDICATED, IN Clli\RAC TCR5 3/lfo MIN. 11E16HT, 

·z MATERIAL FOR. BLOCK TOBE FREE OF: 
FABRIC.AT/ON OR REPAIR WELD$> M./Y 
LAMINAR INDICATIONS WttllH MAY AFFECT 
A~C.LE BEAM OR STRAIC>HT BEAM CALIBRATION-:.. 

1 BRE-'K SHARP E0Uf5 AHD AEt.'IOVE BLJARS. 

NOTE~: 

·Jr·0~2 .136 REF 

~J-r 
-- -L.o-:• i.oos 

SlC. TIO/I t:H~ 

5(1\Ll 2/1 
TYP 6 PLAC t '... 

• 
r2 REF ---------·· --------

2.51~ OJA. Rf.F 

_[at DI~ =------Vk... 

·----·- ----·-- --- qi 
- - 1 1~ REF - · · 

"" 

o/z--d; 
SEC. TlllN (·( 
',(All ';;/1 

TVP ti Pl A([S 

- 2.~ ·BN 

• 

SOUTHWEST RESEARCH INSlllUTI 
OUAlllr llll>UllU 11H01 ...0 l••••U- IM,u Ul••ID UUI 
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SECTION 8-8 
l/OrAr~D "'. 

r- ./tO NOM, 

' Ct ADDING 

f 
4.ZDO 

i 
I-

1,700 

I 
l.!!.-0 

-1 

NOTES 
DIMENSIONS AR{ IN INCHl S 
BR!AK ALL SHARP lt.3ES I/Ji ( Rl .... 1avc tll'JJ#l.'i 
ULTRASONIC CXAMl'VATIC:W rv -:i PUUORM{O IN ACCORDANCl 
WITH ASM[ SECTION .ll, 1';)71, ARTJCLl. !:'J, .'.iA ~- 711 lf'J;LU[Jl\J,': 
ACCCPTANCl $1AN!>ARO L(VrL l ANO SUPPLCM(NIARY 
REQUIREMENTS SI PRIOk TC MAClllNINC 

0 STl.CL srAMP ID NO f /l{AT NO AS S•IOWN .'JN 

SURfACC INDICA1£D, IN CHARAC1lPS 3/16 .1'1,/MU~I mu:111 

© 44AHC fRO .... I SA,,06 :.t 11, "' N.): ,,,.,, ... v'n L .· '\1(1 (J/!)ri .. " 

© ~~~~~c!;;M~IN~~L~;·.i·~·~, ~:~I ?~c;P1/o1 IJ"ih, JC:Hltll 

0 
0 

TllfSC NOTCHLS AR[ fOH CAllHRAfl(ll>J ANLl [1.;',1.-v4·1.,•, .;£ 
rH( STEAM .:f1111l-l".:, ';,A'J.:0 r. .· 1•.··1•{ llA'IUS ,,l'"P', 

1H{Sl NOrcncs Alll l'OR C41 "" .fi.l"o :·,· '1vN :..1 
1Hl PRESSURlllfl SuR~/l N(:\.·~·t f 1rv:,1, !. • 1~·., s ,, 

0 CLAD OVCRl Ar IN ACC~nn.-iv• ! .·./I•/ .. n 't. .... • ~ UI v I 

• 

r:i • , 1 CL·'' I "". 

L - ~~~~l'.::1-....::::,,l,J 
.~ .• ,,l-f-

1 
,,., ! ''0" ,...,.w. ,, /,\; 

.. . 
. t t ~,., /\fl 

: 11/r'ICI/" = 1, 

SEC !ION A ·t 

•'I ·- ;• 

~ 
0 

@ 
\ 

\ 
,')I l/ ((z PLAC£5) 

• 
--+---

,/ I 
©/ ~-*=•·· 

I 0 
--r--·· 

I .otJ2(TYP) 

@ ~"/s:JIENo;;z;:(lll;::.e ~!~::; ~Al~:~~~o':.:r;f E;~AMINATION 
@ ~7s:N~NO~~;~;ll~~~l1Fo:p::; i,~':::;_r10N AND EXAMINATION 

A Ho• 

• 

t 
. -----·-------~...----

2 

L 

1--·- ----- -- If!., 
,,. " 

\ ... T.i"lti817 
m·t'SCL-84-S . .o .. • 

\ 
I 

\ -- . t 

9 ,0\) 

\_,\ 
/TOO>, 

\--
1100 , __ 

· .190 NOM Cl.ADDINQ 

IA-CSCL-84-SAM 

0 D INNER RADIUS UT CAL 

BLOCK &All M 2 

c D· 505c c41 
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I-' 
l/1 

• • • 
41 -------

3 §!_ _R_E_~_. ___ _. 

t.4 

- ';?~-----< 

,21 
t.4 

~I 
"--1 

n 
' " u 

I 

~R. 
/(j-BN THREAD REF. 

4-PLACES 

NOTES: 

DEBURR AND tJREAK SHARP EDGES. 

'l MATERIAL FOR BLOCK TO BE FREE OF: 
FABRICATION OR REPAIR WELDS, ANY 
LAMINAR INDICATIONS WHICH MAY AFFECT 
ANGLE tJEAM OR STRAIGHT BEAM CALltJRATION.S. 

0 STEEL STAMP 
CHARACTERS 

FROM 

ID. NO. SURFACE INDICATED 1 IN 
3/lt. MIN. HEIGHT. 

STUD SL/PPL/ED t'JY PSE I G @MAKE 
SWR/ RIC NO. 50.. 

LlT DCN NI 

REVISIONS 

F 
CENTERED ON THREAD 
ROOT ALIGNED WITH 
THREAD PITCH .Ot.211 

__L 

~MACHINE ONE THREAD DEPTH 

SECTION A-A 
SCALE: 2/1 

TYP. 4 PLACES 

BELOW THREAD ROOT t.005 

.3 

1.125-8-S-CS-87-SAM 

TOL[llANCl:I UNLfSS NOUO 

OfCIWALI f .010 
,.UCTION.I '!; 1//~ 

HfXf ASSEMILlfS 

PAAJ HAW[ 

LIST 

SOUTHWEST RESEARCH INSTITUTE 
QUALITY ASSURANCE SYSTEMS A.NO EllGINEERING DIVISION 

UN ANTONIO, TlU.I 

STUD CALIBRATION 
BLOCK 

~ALEM 2 Sttfff 

SCALE I// 
C C-3052-251 
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Ifill[~ 
01M£NSIUNS ARC. IN 1N(11[S 

DHIUHR ' IHUM< SHAHI' [O(it S 
DO NOl MAC/UN[ OR ALl[H ID OH OD SUHfAC£5 
ID ( OD SURfA([5 TO 8£ fHH Of TOOi MARKS 
MATfRIAL fOR 8LOCt\ TO £s[ fttf( Of 

fABHICAllOH OR RfPAIH wnos. f'U'l 5(AM WI l 0.:1, 
ANY LAMINAR INDICATIONS Wllk:lt MAY AfflCl 
ANGL[ tU:AM OR SJnA1Gttl 6£AM CALIBRAllQN~ © ~THl ~TAMJ' IO NO ( lt[Al f\lo, AS 5110WN, ON . 

SURtAC£ INOICAHD ANO WJTttlN LIMlfS Of ARCA 
NOTCD IN CHAHACTCHS J/16 MIN tll IGUT 

(i) SCHl6£° ClNTfHLINCS 00) 10 000 WIO[ ANU lllll' 
Wll(f1£ NOUD !;il[(L ~TAMI~ OR MILL CUI, AN 1"41Jl)I. 

MARK Al LALll [NO Of CfNTfffllNfS AS SllOWN. 
_ l/jC! I 1/j2 ll 1/4 l UNG 
~)MA.Kl fHOM 1-4~ P1P(, SLll((JUL[ 10, tllAI No 4Cl:l.l4. 

SwRI LOG Nu 0,5tl It 

• 

- - --- l}- _ 

____ j __ _ 

J 
(1) -

j···· I~ ...... 
.025,.00l ~ 

41 PLACES 

SECTION A - A 
SCALE : z I 1 

• 

-------

SECTION B - B 
SCALE ; 2/1 

+ 

14 - ss-10-.250 -96-SAM 

50UIHWISI IUEAICH IN5111UIE 

_, 
c 0-3052 253 

• 
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" REI=. 

4 .E. ---------! 
4 

• 

A 

zl 
4 

3f---- ,]- _;;: 
REF 

SAM 
R 

l--- ,J ______.J 
REF. \__ I 

NOTE5: 

7 
BR. 
4-PlACES 

/. DEBUl<R AND 8Rt:AK 5HARP EDGES. 

'2. MATERIAL FOR BLOCK TO Be FREE 0.<:": 
ANY LAMINAR. INDICATION5 WHICH MAY AFFECT ANGLE 
BEAM OR STRAIGJ.IT BEAM CAL/8/fATIONS. 

@srEEL. STAMP ID. NO. AS SHOWN ON SURFACE 
INDICATED, IN CHARACTERS 3/llP MIN. HEIGHT. 

@MAKE FROM BOLT SUPPLIED BY SWRI 
HEAT NO. 11?0985 SWP:.l LOG NO. 2204 

A i.430 

LIT OCH NI 

1 j -dN TJ.IREAD REF. 

Ir 
CENTERED ON TH~EAD 
ROOT ALIGNED WITH 
THREAD PITCH 

.0~21r 
' __L 

.07'- ± .005 BELOW THREAD ROOT 

SECTION A-A 
5CAL E.: 2/1 

TYR 3 - PLACES 

OAT( 

TOL(llANC(S UNL(SS MOTIO 

OICIMALS t:.Q/Q 
,llACTl?H~ t I/Ito 

OASH H• 
N9 RfQO 

SECTION 8-8 
SCALE: 2/1 

1.250-8-B-CS- IOO -SAM-R 

~~------------·---

© 
PART NAM[ MAf(llllAL 

PARTS LIST 

SOUTHWEST RESEARCH INSTITUTE 
QUALITY AS SURA NC[ SYS TEWS AHD ENGINEERING DIVISION 

SAN ANTONIO, TlkAI 

BOLT CALl8RATION 
BLOCK. 

SALEM c 
C C-3052-600 
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I ,__. 

00 

1-k--l'>N T\\RHD 

SECTION 0-0 
SCALE. I/I 

NOTES", 

c 

DE.BURR l>.ND BREAK SHARP EDGES. 

D 

105° 

2 MATERIAL FOR BLOCK TO BE FR££ rn: '. 
FABRICATION OR RE.PAIR WE.LOS) ANY 
LAMINAR INDICATIONS WHICH MAY AFl=ECT 
'AtJGLE BEAM OR STRAIGHT BEAtll CALIBRATIONS. 

@STEEL STAMP ID. Ni·. ON SURFACE ltJD\CATED 11N 
CHARACTERS .3/llO MIN. HE.IG.HT. 

@MAKE FROM NUT SUPPLIED BY PSE 4 b 
SwRI RIC N.!!. CDCDF SA 1~4 - 2.H, HEAT NO. 
AB2354 l 

l._R 
8 
4 PLAC.E.S 

A C'743 

LH OCN NII O.UC 

~ 
32. 

REF 

1-Jr r 
1,-i.---; 

·~IOI: 

J
~trM154 

DETAIL A 

SCALE: 2/1 

~ 
llD 

3 
4 

SECTION C-C 
SCALE: I/I 

MACHINE 10 BOTTOt'li 
OF THRE/\D ROOT ! . ooi; 

. o eoa. 

CENTERED ON THREAD ROOT 
AL\6NE.0 \\llTH THRE.AO PllCH 

MAC.HINE ONE THREAD DEPTH 

(O~'h1===::- Bt.LOW THREAD ROOT ±. .005 

I 
SECTION B-B 
SCALE: 2./ I 
HP. 4 PLACES 

I. 125-8-N -CS-101-SAM 

TOLUIANCES UNLl:U NOTED DASH NI 4 
:::~~~~:. ; B ~ ~ r"'-' ="'"'00

::.J_ __ ._ •• _._._ •• _, __ -'--••-;;•~T~.L,,..,,~. T=---"-'_"_"_"_' -----~ 
SOUTHWEST RESEARCH INSTITUTE 

QUALITY ASSURANCE SYSTEMS AND fNGINHRING DIVISION 

IAN ANTONIO, TlXAI 

SALEM 2 '""' 
SCALf I I I c C-3052 2 
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SECTION E-E 

R 1.18 ~ .. 

NOTIS 

I. lllYfNSIONS ARE AS-BUILT . 

l. UEBURR ... NO BREAK SHAHP EDGES. 

(~) MAl<E FHOM MA l~HIAL PHOVIDED ev PSG&E 
MA TEHIAL INFO~MA !ION STAMPED ON OUTER 
SUHfACE Of SOC.Kt:!: "40l-W-P-J IC 

Al8Z-f-l1C-C 

~J INSCHIUE ID. tlu IN CllARACIERS .ll MIN 
ll[IGIH WITH VllJl<O IOOL. 

5. ALL NOTCtlfS ARE EOM. . OZ8 l>EEI' • . 010 WIDE 
-. .:. lllNG. 

Pc.'f .-.. _, M o~ ..........., 8'1 COimLtiC1. "Pe• -.,.-. 
lrfG rrc.-ICJlol_.. .... TM~ IJ/I _,,,_,, ~ N
l"llnrnl. ~ INIAo N lflac'I ~. MG aw..&. MOI N ..-.0-
IYCID. al QW'CD. al UICD u lttl ..,_., re. THI ..._.,ACl\lllll m 
IAl.I °' N?NU.J\Q llr'lltOIJ rtlllMl.JIQll. 

• 

SECltoNO-D 
SECTION c-c 

I 
---- --- ·-·---------- ..... ,, ____ I .. -----~ 

700 
TYP 

.500 
TYP 

l.OU 
IYP 

DOON>, 

· 172v---<TYP 

..----·-------- ..... It 25 · 

.... 

• 

SECTION B-B SECllON A-A 

r
-225-- --, r I 00 

A 

A 

. t-11·1. ~J/t. 

1.S illA. SCt1 tbU 
l l'LACtS 

----6.00 ------

ID.No. I. 5-SS-CQU>-111-SAM 
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• APPENDIXE 

CERTIFICATES OF PERSONNEL QUALIFICATIONS 

Table of Contents 

Name UT PT MT VT Page 

Bohnenkamper, T. A. II II I II E-1 

Dietrich, B. I II II II E-5 

Escobedo, E. H. II II II II E-10 

Gaines, P. C. II II ITR II E-14 

Ganley, V. ITR E-18 

Hernandez, J. II II I I E-19 

Kleinjan, D. R. II II II II E-23 

Marin, S. II II II II E-27 

• Rhoad, C. ITR ITR ITR ITR E-31 

Roberds, B. A. II II II n E-35 

Warzyniak, M. G. II II I II E-39 

ITR = Level I Trainee 

• 
E-i 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Todd Bohnenkamper 

is qualified as Level II in ULTRASONIC testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated South Spencer H.S., Rockport, Indiana, 1982. 
Attended Indiana St. Univ for 2 years. 

TRAINING (For this certification): 66 hours. 

EXPE.'l\.IENCE (Initial certification): 9 months. 

TEST SCORES: 'ii eight Score Date 

General 0.30 85.71 01/17/89 
Specific 0.30 88.00 01/26/89 
Practical 0.40 85.00 01/27/89 
Composite 86.11 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 08/09/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: 14 March 1988 

Date of Initial Level II Certification: 14 March 1989 

Date of Expiration: 14 March 1992 

REMARKS: 

SIGNED: 

Fo~ CA·68·0 

( RestJonsd..ble I.:evel1 III J . v 

/)w4 ~ft/~ 
Director, Department of NDE Services 

E-1 

11/08/89 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Todd Bohnenkamper 

is qualified as Level II in LIQUID PENETRANT testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated South Spencer H.S., Rockport:, Indiana, 1982. 
Attended Indiana St. Univ for 2 years. 

TRAINING (For t:his certification): 21 hours. 

EXPERIENCE (Initial certification): 5 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

W'eight 

0.30 
0.30 
0.40 

90.00 
85.00 
81. so 
85.10 

06/16/89 
06/16/89 
06/22/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 08/09/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: N/A 

Date of Initial Level II Certification: 23 August 1989 

Date of Expiration: 23 August 1992 

REMARKS: 

SIGNED: 

()
Respons'ible L~vell III 

') 
;kvj'~&l:~ 
Director, Depart:ment of NDE Services 

08/29/89 

Form CA·6a·O 

E-2 

• 

• 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Todd Bohnenkamper 

is qualified as Level I in MAGNETIC PARTICLE testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated South Spencer H.S., Rockport, Indiana, 1982. 
Attended Indiana St. Univ for 2 years. 

TRAINING (For this certification): 18 hours. 

~ERIENCE (Initial certification): 2 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight: 

0.30 
0.30 
0.40 

Score 

75.00 
91. 00 
95.00 
87.80 

06/08/89 
06/08/89 
06/08/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correct:ion Required: No Dat:e: 08/09/89 

CERTIFICATION HISTORY: 

Dat:e of Employment: 8 June 1987 

Date of Initial Level I Cert:ification: 24 July 1989 

Date of Expiration: 24 July 1992 

REMARKS: 

SIGNED: 
' Responsibl~l III 

Director, Department of NDE Services 
08/11/89 

E-3 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Todd Bohnenkamper 

is qualified as Level II in VISUAL testing 
in accordance with the requirements of 

SwRI Nuclear·Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated South Spencer H.S., Rockport, Indiana, 1982. 
Attended Indiana St. Univ for 2 years. 

TRAINING (For this certification): 35 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Yeight 

0.33 
0.33 
0.33 

77 .50 
85.00 
87.00 
83.17 

01/26/90 
01/26/90 
01/29/90 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2.0-NDES-101. 

Correction Required: No Date: 08/09/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: N/A 

Date of Initial Level II Certification: 16 March 1990 

Date of Expiration: 16 March 1993 

REMARKS: 

SIGNED: 
;'Responsible Level III 

Director, Department of NDE Services 
03/21/90 

Form QA-68-0 
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Sonic Systems International, Inc. 
SpacJa/iel~ in Ulrrosonic: Tc~linR and Coni;ultin.11 

CERTIFICATE OF QUALIFICAT10N 

FOR 

S I l L ..QI ETR I CH 

T)'ie aforementioned ind1v1dual j5 qualified 1n 11cc:ardance with Sonic 
Systems International's Tr1ining, Qua11ficat1an and Certification 
Procedure Number SSI·A-006, which co1T'4'1fes with the requirements of the 
AmRrican Society for Nondestructive Testing Recommended Practice Number 
SNT-TC·lA. Th1s cartificat1on 1s based on background training, 
examination, and evaluation rn@thod indicated • 

ULTRASONIC 
NOE Method 

General 

Sped f 1 c 

Practical 

n.s, 
96% 

S!% 

I 
Level 

Exam1nat1on Results 

x 

x 
x 

.3 

.2 

.5 

tra e 
l/26/92 

£xp1 l"'H 

• 23.2 

• 19.2 

• 42.5 

Co!Tl)osite Score • 84.9 ------

xam ner 

E-5 



Sonic Systems International, Inc. 
Sl)tle1ali111 in Ul1rn11onir. ies11ng and Can,.1111/na 

CiRTlFICATE OF QUALIFICATION 

FOR 

~ILL DIETRIC~ 

The aforement1oned 1ndividua1 1s qualified in accordance ~1th Son1c 
Systems International 's Tra1n1ng, Qui11f1cat1on and Cart1f1catiori 
?rocedure Number SSI-A-OOS, which co~11es wtth thl! r1!qu1rements of the 
American Society for Nondestruct1ve Test1ng Reco11111ended Practice Numoer 
SNT-TC-lA, This cart1,1cat1on is based on background training. 
examination, and evaluat1on method 1ndicate~. 

General 

Spec1f1c 

?ract1 cal 

soi 
1001 

95S 

II 1/26/89 
Level Oate 

E~am1nat1on Results 

x 
x 

x 

.3 

.2 

I 5 

• 
• 

• 

24.0 

zo.o 
47.5 

Cornpos1te S,;ore = 91. 5 

l/26/92 
txj:)1 ru 

------

Examiner 
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Sonic Systems International, Inc. 
Spm:iali:u:s in Ullroaonic 7'e•tln3 and Ccnaultinc 

CERTIFICATE OF QUALIFICATION 

FOR 

ULL DI!lllICR 

The aforementioned ind1vidu1l is qualified in accordanc~ with Son1~ 
Systems Internat1onal 1 s Tra1n1ng, Qual1fication and Cert1f1cat1on 
Pr-ocedure Number SSI·A-005, which COl'f\il1es with the r1quireqnts of the 
American Society for Nondestruct1ve Test1ng Recoamended Practice Number 
SNT-TC-lA. This cart1f1cat1on 1s based on background tra1n1ng. 
exam1nat1on, and avaluat1on n.ethod 1nd1eated • 

HJ.Gmi'l'IC PAll'l'ICI.i 
MoE Method 

General ISO .• 2 

Sptcif1 c 
BS 

?ractical ao 

II 
Lever 

Eunrin•tion Results 

x • .3 

x •. 2 

x .s 

CoqJos1 te Sc:ora 

l/26/89 
Oate 

• 
.. 
• 

.. 

24~0 

l7.0 

40.0 

81,.0% 

1/26/92 
Expi l"'H 

Ce~ta'i.a~xaml ner Oual'f~anag•r 
E-7 



Sonic Systr.ms International, Inc. 
!ipu<:icili~11 ill Ulrrusonu: Tc~l1n1e uncJ C:on1rn/1i111e 

CERTIFICATE OF QUALIFICATION 

FOR 

BILL OIETR!CH 

The Horement i ontd i nd1Y1dua1 1 s qua 11f 1 ed 1 n ac.c.ordan·c1 with Sonic 
Systems tntern1tional 's Tra1n1ng, Qua11f1~at1on and Cert1f1cat1an 
Procedure Numtier SSI·A-011, wh1cn eo~11es w1th the requirements or the 
American Society for Nondestruct1ve Testing Recornmendtd Pract1ce Numher 
SNT-TC-lA, This cart1f1cat1on 1s based on background training, 
examination, and evaluat1o~ trethod 1ndteated. 

VISUAL, VT·l 
Met Method 

General 

Spec1f1c 

P rac:t 1C&1 

93.4% 

lOOS 

10~ 

II 
Le.,e1 

x 
x 
x 

.3 

.2 

I 5 

E5xp res 

• 28.0 

• 20.0 

• 50.0 

Composite Score • 98.0 ------

~t":ie~ll ~xamlner anagar 
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Sonic Systems Internalional, Inc. 
Sp11dnli1u in lJ/trcao,,1c ie11til'IR anil Consu/111111 

CERTIFICATE OF QUALIFICATION 

FOR 

BILL. Ol;TRICH 

The aforementioned 1ndtv1dual 1s qualtf1ed in accordance with So,,1c. 
Systems International 's Training, QtJa11f1eat1on and CertHicat1ori 
Procedure Number SSI-A-011, wli1ch conY,:Jlhs with the requ1r!JMnt~ of the 
American SoG1ety for ftondestructive Testing Reconnended Pract1ce Number 
SNT·TC-lA, This cert1f1catlon 1s bued on background train1ng, 
e~am1nat1on, and evaJuat1on method 1nd1eated • 

VISUALRVT-3 
NOE etfiod 

Genara 1 

Spee1f1c 

Praeti cal 

sas 

lOOS 

rr 
Cavil 

Examination Results 

x 
x 
x 

.3 

.2 

• 5 

l/?~/92 
~xpfres 

• 25.4 

• 18.0 

• so.a 
Campos1te Score • 94.4 ------

Certified NOE Level trI Examiner anager 

E-9 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Direccor of the Depart:nenc of NOE SerTices cerci.:ies '-··"''-

Eddie Escobedo 

is qualified as Level II in ULTRASONIC tescing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Sidney Lanier H.S., San Antonio, Texas, 1970. 
Attended San Antonio College for 2 years. 

TRAINING (For this certification): 118 hours. 

EXPERIENCE (Initial certification): 12 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

\.I' eight 

0.30 
0.30 
0.40 

Score 

92. 00 
96.00 
90.00 
92.40 

06/26/87 
06/26/87 
06/26/87 

• 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested :or 'Tisual 
acuity and color perception in accordance with Nuclear Qualic:1 Assu::-~r.ce • 
Procedure 11-1. 

Correction Required: No Date: 01/19/90 

CERTIFICATION HISTORY: 

Date of Employment: 4 February 1980 

Date of Initial Level I Certification: 18 August 1980 

Date of Initial Level II Certification: 11 November 1981 

Date of Host Recent Recertification: 1 July 1987 

Date of Expiration: 1 July 1990 

REMARKS: EPRI IGSCC Qualifications - Manual Detection 

J Respog's ib let Lev~ 1 II I 

• ~,z;;,.J ~~ ~/ 
Director, Depart:nent of ~DE Services 

Ol./l9/90 

Form QA-<>8-0 
E-10 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NOE Services certifies c~ac 

Eddie Escobedo 

is qualified as Level II in LIQUID PENETRANT testi~g 

in accordance with che requirements of 
SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated·Sidney Lanier H.S., San Antonio, Texas, 1970. 
Attended San Antonio College for 2 years. 

TRAINING (For this certi.:ication) : 26 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight 

0.30 
0.30 
0.40 

83.30 
80.00 
95.00 
86.99 

.Date 

02/26/88 
02/26/88 
02/24/88 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for 'lisual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 01/19/90 

CERTIFICATION HISTORY: 

Date of Employment: 4 February 1980 

Date of Initial Level I Certification: 13 October 1980 

Date of Initial Level II Certification: 5 May 1982 

Date of Most Recent Recertification: 3 March 1988 

Date of Expiration: 3 March 1991 

REMARKS: 

SIGNED: 

Director, Depart:~enc of NDE Services 

Form OA-68--0 
E-11 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies chac 

Eddie Escobedo 

is qualified as Level II in MAGNETIC PARTICLE testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Sidney Lanier H.S., San Antonio, Texas, 1970. 
Attended San Antonio College for 2 years. 

TRAINING (For this certification): 18 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

'lo1eight 

0.30 
0. 30 
0.40 

Score 

80.00 
95.00 
95.00 
90.50 

09/21/89 
09/21/89 
09/21/89 

• 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been testea :or visual 
acuity and color perception in accordance with Nuclear Quality Assurance • 
Procedure 11-1. 

Correction Required: No Date: 01/19/90 

CERTIFICATION HISTORY: 

Date of Employment: 4 February 1980. 

Date of Initial Level I Certification: 4 March 1981 

Date of Initial Level II Certification: 23 August 1982 

Date of Most Recent Recertification: 25 September 1989 

Date of Expiration: 25 September 1992 

RE1'4'.ARKS: 

SIGNED: 
1)1-espon.s(jble' L~velIII 

!J&r;; u~ Kr-n-J 
Director, Department of NDE Ser1ices • 01/"'..9/90 

Form QA-68-0 

E-12 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Eddie Escobedo 

is qualified as Level II in VISUAL INSPECTION testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-2. 

EDUCATION: Graduated Sidney Lanier H.S., San Antonio, Texas, 1970. 
Attended San Antonio College for 2 years. 

TRAINING (For this certification): 27 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight 

0.33 
0.33 
0.33 

85.00 
92.00 

100.00 
92.33 

09/03/87 
09/03/87 
09/03/87 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual . 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-2. 

Correction Required: No Date: 01/19/90 

CERTIFICATION HISTORY: 

Date of E:::iployment: 4 February 1980 

Date of Initial Level I Certification: 18 August 1980 

Date of Initial Level II Certification: 23 August 1982 

Da"te of Hos"t Recen"t Recer"tification: 21 September 1987 

Date of Expira"tion: 21 September 1990 

REMARKS: 

SIGNED: 

Director, Department of NDE Services 
01/19/90 

Form QA-68-0 
E-13 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Preston Gaines 

is qualified as Level II in ULTRASONIC testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated Hondo H.S., Hondo, Texas, 1973. 
Attended San Antonio College for 1 year. 

TRAINING (For this certification): 246 hours. 

EXPERIENCE (Initial certification): 9 months. 

TEST SCORES: W'eight Score Date 

General 0.30 80.20 07/20/88 
Specific 0.30 86.80 07/20/88 
Practical 0.40 93.50 07/20/88 
Composite 87.50 

VISUAL ACUITY AND COLOR PERCEPTION: · This individual has been tested for visual 

• 

Procedure 2.0-NDES-101. 
acuity and color perception in accordance with Nuclear Projects Operating • 

Correction Required: No Date: 04/06/90 

CERTIFICATION HISTORY: 

Date of Employment: 31 May 1976 

Date of Initial Level I Certification: 21 June 1977 

Date of Initial Level II Certification: 19 September 1979 

Date of Host Recent Recertification: 1 August 1988 

Date of Expiration: 1 August 1991 

REMARKS: Inside Surface and Outside Surface Equipment Operator 
Data Acquisition System Operator and Automated Data Analyst 

SIGNED: 
RFponsibl·: Level III 

• Director, Department of NOE Services 

04/06/90 

Form OA-68-0 

E-l4 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Preston Gaines 

is qualified as Level II in LIQUID PENETRANT testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated Hondo H.S., Hondo, Texas, 1973. 
Attended San Antonio College for 1 year. 

TRAINING (For this certification): 12 hours. 

EXPERIENCE (Initial certification): 2 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight 

0.30 
0.30 
0.40 

Score 

84.50 
95.00 

100.00 
93.85 

01/23/90 
01/23/90 
01/24/90 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2.0-NDES-101. 

Correction Required: No Date: 04/06/90 

CERTIFICATION HISTORY: 

Date of Employment: 31 May 1976 

Date of Initial Level I Certification: 19 May 1980 

Date of Initial Level II Certification: 29 January 1990 

Date of Expiration: 29 January 1993 

REMARKS: PT Device Operator 
PT Data Analyst 

SIGNED: 
Responsible Level III 

Director, Department of NDE Services 
04/09/90 

F_orm QA-sa-o 

E-l:S 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Preston Gaines 

is qualified as Level ITR in MAGNETIC PARTICLE testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated Hondo H.S., Hondo, Texas, 1973. 
Attended San Antonio College for 1 year. 

TRAINING (For this certification): 4 hours. 

VISUAL ·ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2.0-NDES-101. 

Correction Required: No Date: 04/06/90 

CERTIFICATION HISTORY: 

Date of Employment: 31 May 1976 

Date of Initial Level ITR Certification: 18 March 1986 

Date of Most Recent Recertification: 8 May 1989 

Date of Expiration: 8 May 1992 

REMARKS: 

SIGNED: 

Director, Department of NDE Services 
04/06/90 

Form OA-68-0 
E-16 
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!~ .SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Preston Gaines 

is qualified as Level II in VISUAL testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2,0-NDES-101. 

EDUCATION: Graduated Hondo H.S., Hondo, Texas, 1973. 
Attended San Antonio College for 1 year. 

TRAINING (For this certification): 12 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Veight 

0.33 
0.33 
0.33 

Score 

84. 60 
92.00 
99.00 
91. 86 

01/27/89 
01/27/89 
01/27/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2.0-NDES-101. 

Correction Required: No Date: 04/06/90 

CERTIFICATION HISTORY: 

Date of Employment: 31 May 1976 

Date of Initial Level I Certification: 25 September 1979 
• 

Date of Initial Level II Certification: 9 February 1989 

Date of Expiration: 9 February 1992 

REMARKS: 

SIGNED: 

Director, Department of NDE Services 
04/06/90 

F crm OA·68·0 
E-17 



!~\ 
!~--~:~ SOUTHWEST RESEARCH INSTITUTE 

~~ NONDESTRUCTIVE EXAMINATION I \ 

!]f''1' STATEMENT OF CERTIFICATION I jj!. l..; ~ 
,.· I 0' /'. • -

The Director of the Department of Engineering Services. Nondestructive E·1aluation Science and Technology Division, certifies that 

~j,., c.e:i. t K. Ganlev is qualified as level I Tr in Ultrasonic 
Testing in accordance with the requirements of SwRI Nuclear Quality Assurance Procedure 11-1, which incorporates the guidelines or s:·JT-
TC-1A. 1980 Edition. 

Certification limitation~: Certification valid onlv while emplo:zed bv SwRI 

Special Qualifications (if any): None 

Expiration Date: 02/02/9? 

Signed: /);;ui ~rtuid~ Date: z. I z..!__ i r I I I I 
Director, 02partment of Engineering Services I 

EDUCATION. TRAINING. AND EXPERIENCE HISTORY I 
EDUCATION: NAME YEARS DEGREE TRAINING (This method and level): 

High School Bavside H. S. ~Va. 2 4 Grad Date Completed 01 n11w1 
Additional: Hours: 4 location: SwRI 

I 
Major Field of Study 

Date employed by SwRI: 10/19/87 Previous NOE experience lif usea for ·qualification!: 

The individuai has been credited with NIA months COMPANY FROM TO 
·f experience in this examination method on the date of c~rtification. t:is:me 

;me of the experience may have been accrued simultaneously with other • NOE methods lat least 25% was in this method). 

VISUAL ACUITY AND COLOR PERCE?TION I 

The individual is capable of reading Jaeger Number 1 letters at 12 inches in at least one eye !using corrective lenses if specifiea be1ow1. 3~o i 
i 

can disnngwish and differentiate contrast between colors used in this method. 

~ate Corr. Req. Verified b'f,jf/ Date Corr. Req. Verified by 
11 02/88 No B. Huffman · 
03[26/90 -· No D. Autrv LPa. 

.. 
YlOST RECENT EXAMINATION GRADES CERTIFICATION HISTORY: THIS LEVEL i 

SCORES WEiGHT DAi"E 
I N/A Initial Certification: 02/02/89 

G.;nerai: 

Specific: N/A Recertification: 

Prac:ical: N/A Recertification: 

Compusite NIA Recertification: 

Recertification: 

Date: N/A 
Recertification: 

Resoonsible Level Ill: 
N/A 

Recertification: 

REMARKS ! 
I 
I 

I • 
SwRI Form CA-11-8 

E-18 



• 

• 

• 

SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Joel Hernandez 

is qualified as Level II in ULTRASONIC testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Seguin H.S., Seguin, Texas, 1982. 

TRAINING (For this certification): 54 hours. 

EXPERIENCE (Init:ial cert:ificat:ion): 13 mont:hs. 

TEST SCORES: W'eight Score Date 

General 0.30 83.33 01/17/89 
Specific 0.30 85.00 01/26/89 
Pract:ical 0.40 90.00 01/27/89 
Composit:e 86.50 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for 
acuit:y and color perception in accordance wit:h Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 07/25/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: 14 March 1988 

Date of Initial Level II Certification: 26 July 1989 

Date of Expiration: 26 July 1992 

RD!ARXS: 

SIGNED: 
(Jespon.~/ble LevelIII 

~j ~;ifr~ 
Direct:or, Depart:ment of NDE Services 

Form OA·6a-O 
E-19 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Joel Hernandez 

is qualified as Level II in LIQUID PENETRANT testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Seguin H.S., Seguin, Texas, 1982. 

TRAINING (For this certification): 21 hours. 

EXPERIENCE (Initial certification): 4 months. 

TEST SCORES: ileight Score Date 

General 0.30 85.00 06/16/89 
Specific 0.30 86.67 06/16/89 
Practical 0.40 84.00 06/22/89 
Composite 85.10 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 07/25/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: N/A 

Date 

Date 

RE..'\fARKS : 

SIGNED: 

Form OA-68-0 

of Initial Level II Certification: 

of Expiration: 

( ,Respom:iible Level III 
J v 

&wi~~~ 

29 

29 

Director, Depart~ent of NDE Services 

E-20 

August 1989 

August 1992 
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visual • 

• 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Joel Hernandez 

is qualified as Level I in MAGNETIC PARTICLE testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Grad~ated Seguin H.S., Seguin, Texas, 1982. 

TRAINING (For this certification): 18 hours. 

EXPERIENCE (Initial certification): 2 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

'Weight 

0.30 
0.30 
0.40 

Score 

8-7. 50 
100.00 

93.00 
93.45 

Date 

02/10/89 
02/10/89 
02/10/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No 

CERTIFICATION HISTORY: 

Date of E~ployment: 

Date of Initial Level I Certification: 

Date of Expiration: 

RE:L\RXS: 

SIGNED: 
i n\ !Ill YVi c I ,lJL,u_ ~ 

Resnonsible Level III u . \) 
/1 r: " I /J 

1//1///fd 1/fu,_,I(_ !~7:-4'~ 

Date: 07/25/89 

8 June 1987 

26 July 1989 

26 July 1992 

Director, Deparcnent of NOE Services 

Form QA-68-0 

E-21 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of "NDE Services certifies that: 

Joel Hernandez 

is qualified as Level I in VISUAL INSPECTION testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-2. 

EDUCATION: Graduated Seguin H.S., Seguin, Texas, 1982. 

TRAINING (For this certification): 24 hours. 

EXPERIENCE (Initial certification): 4 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

t,Teight: 

0.33 
0.33 
0.33 

96.66 
85.00 
83.75 
88.40 

·02/02/89 
02/02/89 
02/02/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quali~y Assurance 
Procedure 11-2. 

Correction Required: No Date: 07/25/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: 8 February 1989 

Date of Expiration: 8 February 1992 

SIGNED: 
Res~onsdble Leve~ III .' . v 

.J -

/k,yJ ?~~~ 
Director, Department of NDE Services 

11/08/89 

Form CA-68-0 
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l~ SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

David Kleinjan 

is qualified as Level II in ULTRASONIC testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1974. 
Attended San Antonio College for 2 years. 

TRAINING (For this certification): 56 hours. 

EXPERIENCE (Initial certification): 10 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight 

0.30 
0.30 
0.40 

97.50 
98.50 
98.50 
98.20 

08/15/89 
08/15/89 
08/16/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 08/17/89 

CERTIFICATION HISTORY: 

Date of Employment: 14 August 1989 

Date of Initial Level I Certification: 25 June 1986 

Date of Initial Level II Certification: 8 September 1987 

Date of Most Recent Recertification: 23 August 1989 

Date of Expiration: 23 August 1992 

REMARKS: EPRI IGSCC Qualifications - Manual Detection 

SIGNED: ~-::::ibiftf.v{)# IE: 

·!Jwnl~f~ 
Director, Department of NDE Services 

01/17/90 

Form QA-68-0 

E-23 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

David Kleinjan 

is qualified as Level II in LIQUID PENETRANT testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1974. 
Attended San Antonio College for 2 years: 

TRAINING (For this certification): 8 hours. 

EXPERIENCE (Initial certification): 4 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

weight 

0.30 
0.30 
0.40 

90.00 
95.00 

100.00 
95.50 

08/22/89 
08/22/89 
08/22/89 

• 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual • 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 08/17/89 

CERTIFICATION HISTORY: 

Date of Employment: 14 August 1989 

Date of Initial Level I Certification: 25 June 1986 

Date of Initial Level II Certification: 14 December 1987 

Date of Most Recent Recertification: 22 August 1989 

Date of Expiration: 22 August 1992 

REMARKS: 

SIGNED: 

• Director, Department of NOE Services 
09/19/89 

Form QA-68-0 

E-24 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

David Kleinjan 

is qualified as Level II in MAGNETIC PARTICLE testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1974. 
Attended San Antonio College for 2 years. 

TRAINING (For this certification): 16 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

\.!eight 

0.30 
0.30 
0.40 

86.67 
75.00 

100.00 
88.50 

08/21/89 
08/21/89 
08/21/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 08/17/89 

CERTIFICATION HISTORY: 

Date of Employment: 14 August 1989 

Date of Initial Level I Certification: 31 July 1986 

Date of Initial Level II Certification: 28 January 1988 

Date of Most Recent Recertification: 22 August 1989 

Date of Expiration: 22 August 1992 

REMARKS: 

SIGNED: 

Director, Department of NDE Services 
09/19/89 

·Form QA-68-0 

E-25 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

David Kleinjan 

is qualified as Level II in VISUAL INSPECTION testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-2. 

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1974. 
Attended San Antonio College for 2 years. 

TRAINING (For this certification): 14 hours. 

EXPERIENCE (Initial certification): 4 months. 

TEST SCORES: Weight Score Date 

General 0.33 91.43 08/25/89 
Specific 0.33 95.00 08/25/89 
Practical 0.33 100.00 08/25/89 
Composite 95.48 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-2. 

Correction Required: No Date: 08/17/89 

CERTIFICATION HISTORY: 

Date of Employment: 14 August 1989 

Date of Initial Level I Certification: 31 July 1986 

Date of Initial Level II Certification: 19 October 1987 

Date of Most Recent Recertification: 25 August 1989 

Date of Expiration: 25 August 1992 

REMARKS: 

SIGNED: 

Director, Department of NDE Services 

Form QA-68-o 

E-26 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Direccor of the Department of NOE Ser,rices cert:i.fi.es - .. ..:.-

Simon Marin 

is qualified as Level II in ULTRASONIC testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Edgewood H.S., San Antonio, Texas, 1956. 

TRAI~ING (For this cercificacion): 202 hours. 

E..~PERIENCE (Initial certificacion): 12 months. 

TEST SCORES: 

General 
Specific 
Practical 
Compos ice 

Weight 

0.30 
0.30 
0.40 

95.00 
78.00 
74. 50 
81. 70 

12/03/87 
12/03/87 
12/03/87 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tes t:ed :or: ·1i.sua:. 
acuity and color percepcion in accordance with Nuclear Quality Assu:~n~e 
Procedure 11-1. 

Correction Required: Yes Dat:e: 01/31/90 

CERTIFICATION HISTORY: 

Dace of E~ploymenc: 11 September 1964 

Dat:e of Initial Level I Certification: N/A. 

Dat:e of Initial Level II Certification: l September 1 o-'J 
- J I'-

Dat:e of Most Recent Recertification: 3 December 1987 

Date of Expiration: 3 December 1990 

RE:'.ARKS : 

SIGNED: 
(/ Respot;siblel Level III 
\i 

Director, Department of ~DE Ser-vices 
0:_;3 ~,, .. ?·: 

Form QA-68-0 

E-27 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Depart:ment: of NDE Services certifies ~··'""'· 

Simon Marin 

is qualified as Level II in LIQUID PENETRANT testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Edgewood H.S., San Antonio, Texas, 1956. 

TRAINING (For this certification): 22 hours. 

EXPERIENCE (Initial certification): (See REMARKS) 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight: 

0.30 
0.30 
0.40 

83.50 
80.00 
88.00 
84.30 

08/30/88 
08/30/88 
08/30/88 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for ·1isua~ 

• 

acuity and color perception in accordance with Nuclear Quality Assu=ance • 
Procedure 11-1. 

Correction Required: Yes Date: 01/31/90 

CERTIFICATION HISTORY: 

Date of Employment: 11 September 1964 

Date of Initial Level I Certification: N/A 

Date of Initial Level II Certification: 11 April 1975 

Date of Most Recent Recertification: 9 September 1988 

Date of Expiration: 9 September 1991 

RE:!ARKS: Certified to Level II with at least 3 months experience. 

SIGNED: 
VRespon~ible "Level III 

Director, Depart:ment of NOE Services • n 1 11 ~ 'C :'\ 
V.i.t--:~l_, 

Form CA-ea.a 

E-28 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services cert~:£es :~a: 

Simon Marin 

is qualified as Level II in MAGNETIC PARTICLE tes:~~g 

in accordance with the requirements of 
SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Edgewood H.S., San Antonio, Texas, 1956. 

TRAINING (For this certification): 32 hours. 

EXPERIENCE (Initial certification): 8 months. 

TEST SCORES: 

General 
Specific 
Practical 

- Composite 

"Weight 

0. 30 
0. 30 
0.40 

80.00 
85.00 
85.00 
83.50 

06/06/89 
06/06/89 
06/06/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been testea :or vis~a~ 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: Yes Date: 01/31/90 

CERTIFICATION HISTORY: 

Date of E:nployment: 11 Septernb.er 196.:. 

Date of Initial Level I Certification: N/A 

Date of Initial Level II Certification: 24 July 1989 

Date of Expiration: 24 July 1992 

RE:MARKS: 

SIGNED: 
(;Aespons~ble Level III 

Director, Depart~ent of NOE Services 

Form QA-68-0 
E-29 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Direccor of che Departmenc of NDE Services cercifies that 

Simon Marin 

is qualified as Level II in VISUAL cescing 
in accordance with the requiremencs of 

SwRI Nuclear Quality Assurance Procedure 11-2. 

EDUCATION: Graduated Edgewood H.S., San Antonio, Texas, 1956. 

TRAINING (For this certificacion): 37 hours. 

EXPERIENCE (Initial certification): 14 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight 

0.33 
0.33 
0. 33. 

Score 

85.00 
92 .00 
88.00 
88.32 

09/10/87 
09/10/87 
09 /11/8 7 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been cested for visual 
acuity and color perception in accordance with Nuclear Qualicy Assurance 
Procedure 11-2. 

Correction Required: Yes 

CERTIFICATION HISTORY: 

Date of Employment: 

Date of Initial Level I Certification: 

Date of Initial Level II Certification: 

Date of Most Recent Recertification: 

Date of Expiration: 

REl'!ARKS: 

( Re!:nons;.:itble Level III 
J . " 

i);w/ l/iaJG ~~/ 

Date: 01/31/90 

11 September 1964 

N/A 

6 November 1985 

14 September 1987 

14 September 1990 

Director, Department of NDE Services 

Form CA-03-0 

E-30 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NOE Services certifies that 

Cherie Rhoad 

is qualified as Level ITR in ULTRASONIC testing 
in accordance with the requiremen~s of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1971. 

TRAINING (For this certification): 4 hours. 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projecti Operating 
Procedure 2.0-NDES-101. 

Correction Required: Yes Date: 03/02/90 

CERTIFICATION HISTORY: 

Date of Employment: 25 March 1980 

Date of Initial Level ITR Certification: 14 March 1989 

Date of Expiration: 14 March 1992 

RE:!ARKS: 

SIGNED: 
~sponsible Level III 

Director, Department of NOE Services 
03/05/90 

Form QA-68-0 

E-31 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Cherie Rhoad 

is qualified as Level ITR in LIQUID PENETRANT testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. -

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1971. 

TRAINING (For this certification): 4 hours. 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2.0-NDES-101. 

Correction Required: Yes Date: 03/02/90 

CERTIFICATION HISTORY: 

Date of Employment: 25 March 1980 

Date of Initial Level ITR Certification: 13 March 1989 

Date of Expiration: 13 March 1992 

REMARKS: 

SIGNED: 

Director, Department of NDE Services 
03/05/90 

Form QA-68-0 

E-32 

• 

• 

• 



• 

• 

SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NOE Services certifies cha: 

Cherie Rhoad 

is qualified as Level ITR in MAGNETIC PARTICLE testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1971. 

TRAINING (For this certification): 4 hours. 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2.0-NDES-101. 

SIGNED: 
tp?esponsible Level III 

Director, Department of NOE Services 

03/05/90 

Form QA-68-0 
E-33 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Cherie Rhoad 

is qualified as Level ITR in VISUAL testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated John Jay H.S., San Antonio, Texas, 1971. 

TRAINING (For this certification): 4 hours. 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operati~g 
Procedure 2.0-NDES-101. 

Correction Required: Yes Date: 03/02/90 

CERTIFICATION HISTORY: 

Date of Employment: 25 March 1980 

Date of Initial Level ITR Certification: 14 March 1989 

Date of Expiration: 14 March 1992 

REMARKS: 

SIGNED: 

Director, Department of NOE Services 
03/05/90 

Form OA·68·0 

E-34-
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies 

B.arbara Roberds 

is qualified as Level II in ULTRASONIC testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Mason H.S., Mason, Texas, 1956. 

TRAINING (For this certification): 178 hours. 

EXPERIENCE (Initial certification): 15 months. 

TEST SCORES: Weight Score Date 

General 0.30 87.50 05/30/89 
Specific 0.30 83.65 05/30/89 
Practical 0.40 95.50 05/31/89 
Composite 89.55 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested :or visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: Yes Date: 08/03/89 

CERTIFICATION HISTORY: 

Date of Employment: 12 January 1981 

Date of Initial Level I Certification: 28 September 1981 

Date of Initial Level II Certification: 13 July 1983 

Date of Most Recent Recertification: 16 June 1989 

Date of Expiration: 16 June 1992 

REMARKS: EPRI IGSCC Qualifications - Manual Detection 
- Manual Overlay 

SIGNED: 
f~Respon~ible Level' III 

4til i;fchvk bJ 
Director, Depart::nent of NDE Services 

Form CA-68--0 

E-35 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Departmenc of NDE Senrices certifies that 

Barbara Roberds 

is qualified as Level II in LIQUID PENETRANT testing 
~n accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduate4 Mason H.S., Mason, Texas, 1956. 

TRAINING (For this certification): 26 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composit:e 

Weight 

0.30 
0.30 
0.40 

96.70 
100.00 
100.00 

99.01 

07/07/89 
07/07/89 
07/08/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been t:ested for visual 
acuit:y and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: Yes Date: 08/03/89 

CERTIFICATION HISTORY: 

Date of Employment: 12 January 1981 

Date of Initial Level I Certification: 12 November 1981 

Date of Initial Level II Certification: 28 October 1983 

Dat:e of Most Recent Recertification: 2 August 1989 

Date of Expiration: 2 August 1992 

REMARKS: 

SIGNED: 

09/26/S9 

Form CA·68·0 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services cer:ifies :~a: 

Barbara Roberds 

is qualified as Level II in MAGNETIC PARTICLE ces:in5 
in accordance with the requiremencs of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated Mason H.S., Mason, Texas, 1956. 

TRAINING (For this certification): 24 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight 

0.30 
0.30 
0.40 

Score 

96.70 
85.00 

100.00 
94.51 

02/01/90 
02/01/90 
02/05/90 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2.0-NDES-101. 

Correction Required: Yes Date: 08/03/89 

CERTIFICATION HISTORY: 

Date of Employment: 12 January 1981 

Date of Initial Level I Certification: 16 July 1982 

Date of Initial Level II Certification: 3 February 1984 

Date of Host Recent Recertification: 7 February 1990 

Date of Expiration: 7 February 1993 

REMARKS: 

SIGNED: 
,/Responsible Level III 

Directo=, Department of NDE Services 
02 . -

Form QA.sa-o 
E-37 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Barbara Roberds 

is qualified as Level II in VISUAL INSFECTION testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-2. 

EDUCATION: Graduated Mason H.S., Mason, Texas, 1956. 

TRAINING (For this certification): 22 hours. 

EXPERIENCE (Initial certification): 4 months. 

TEST SCORES: Yeight Score Date 

General 0.33 82.50 09/10/87 
Specific 0.33 92.00 09/10/87 
Practical 0.33 84. 50 09/11/87 
Composite 86.29 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-2. 

Correction Required: Yes Date: 08/03/89 

CERTIFICATION HISTORY: 

Date of Employment: 12 January 1981 

Date of Initial Level I Certification: 24 May 1982 

Date of Initial Level II Certification: 23 August 1984 

Date of Host Recent Recertification: 28 September 1987 

Date of Expiration: 28 September 1990 

REMARKS: 

SIGNED: 
~espon~le Ltevel (III 

/hu;/ ~tuvl_ f l'lnv-
Director, Department of NDE Services 

08/04/89 

··- E-38 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Mark 'W'arzyniak 

is qualified as Level II in ULTRASONIC testing 
in accordance with the requirements of 

SwRI Nuclear Projects Operating Procedure 2.0-NDES-101. 

EDUCATION: Graduated Del Rio H.S., .Del Rio, Texas, 1978. 
Graduated Texas State Tech. Inst .. 

TRAINING (For this certification): 54 hours. 

EXPERIENCE (Initial certification): 11 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

'W'eight 

0.30 
0.30 
0.40 

88.10 
86.00 
82.00 
85,03 

01/17/89 
01/17/89 
01/17/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Projects Operating 
Procedure 2. 0-NDES -101. 

Correction Required: No Date: 08/02/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: 6 April 1988 

Date of Initial Level II Certification: 8 May 1989 

Date of Expiration: 8 May 1992 

REM.ARKS: EPRI IGSCC Qualifications - Manual Detection 

SIGNED: 

Director, Department of NDE Services 
03/20/90 

Form QA-68-0 
E-39 



SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies chac 

Hark Warzyniak 

is qualified as Level II in LIQUID PENETRANT cescing 
in accordance wich che requirements of 

S~RI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Del Rio H.S., Del Rio, Texas, 1978. 
Graduated Texas State Tech. Inst .. 

TRAINING (For this certification): 15 hours. 

EXPERIENCE (Initial certification): 3 months. 

TEST SCORES: 

General 
Specific 
Practical 
Composite 

Weight 

0.30 
0.30 
0.40 

86.67 
75.00 
99.00 
88.10 

06/16/89 
06/16/89 
06/19/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 08/02/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: 14 October 1988 

Date of Initial Level II Certification: 29 August 1989 

Date' of Expiration: 29 August 1992 

REMAP.XS: 

SIGNED: 
RA-SponsioYe Level IJtI 77 \' 
v 

Director, Department of NOE Ser;ices 
10/03/89 

Form QA-68-0 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Director of the Department of NDE Services certifies that 

Mark il'arzyniak 

is qualified as Level I in MAGNETIC PARTICLE testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-1. 

EDUCATION: Graduated Del Rio H.S., Del Rio, Texas, 1978. 
Graduated Texas State Tech. Inst .. 

TRAINING (For this certification): 18 hours. 

EXPERIENCE (Initial certification): 1 month. 

TEST SCOR.ES: 

General 
Specific 
Practical 
Composite 

ii' eight 

0. 30 
0.30 
0.40 

Score 

92.50 
87.50 
96.00 
92.40 

02/10/89 
02/10/89 
02/10/89 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been tested for visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11-1. 

Correction Required: No Date: 08/02/89 

CERTIFICATION HISTORY: 

Date of Employment: 8 June 1987 

Date of Initial Level I Certification: 24 July 1989 

Date of Expiration: 24 July 1992 

R.EMARXS: 

SIGNED: 
{;~sponsf}ole ~vei'!II 

i4vt·f /;t~ ;{7~ 
Director, Department of NDE Services 

10/0J/39 

F orrn QA-68-0 
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SOUTHWEST RESEARCH INSTITUTE 
NONDESTRUCTIVE EXAMINATION 
STATEMENT OF CERTIFICATION 

The Direccor of the Department of NDE Services certifies that 

Mark Warzyniak 

is qualified as Level II in VISUAL testing 
in accordance with the requirements of 

SwRI Nuclear Quality Assurance Procedure 11-2. 

EDUCATION: Graduated Del Rio H.S., Del Rio, Texas, 1978. 
Graduated Texas State Tech. Inst .. 

TRAINING (For this certification): 14 hours. 

EXPERIENCE (Initial certification): 5 months. 

TEST SCORES: 

General 
Specific 
Pract:ical 
Composite 

Weight 

0.33 
0.33 
0.33 

Score 

80.00 
80.00 
95.00 
85.00 

01/26/90 
01/26/90 
01/29/90 

VISUAL ACUITY AND COLOR PERCEPTION: This individual has been testea tor visual 
acuity and color perception in accordance with Nuclear Quality Assurance 
Procedure 11- 2. 

Correction Required: No Date: 08/02/89 

CERTIFICATION HISTORY: 

Date of Employment:: 8 June 1987 

Date of Initial Level I Certification: 8 February 1989 

Date of Initial Level II Certification: 29 January 1990 

Date of Expiration: 29 January 1993 

REMARKS: 

SIGNED: 
I I -. /Responsible Level: III 

Director, Department of NDE Ser:ices 
01/29/90 

Form QA-08-0 
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• APPENDIXF 

MAIBRIAL AND EQUIPMENT CERTIFICATIONS 

Table of Contents 

MATERIAL 

Tme Date Page 

Berol White Marker #935, Log #2896 26 Feb 90 F-1 
Berol Black Marker #935, Log #2749 26 Feb 90 F-2 
Glycerine, Lot #TA870731-04, Log #2746 12 Jan 90 F-3 
Magnaflux Spotcheck Cleaner /Remover SKC-S, 

Batch #89E03K, Log #2976 18 May 89 F-5 
Magnaflux Spotcheck Penetrant SKL-HF, Batch #89A059, 

Log #2831 15 Feb 89 F-6 
Magnaflux Spotcheck Developer SKD-S, Batch #88A072, 

Log #2497 04 Feb 88 F-7 
Magnaflux Spotcheck Developer SKD-S, Batch #89E09K, 

Log #2872 02 Jun 89 F-8 
Magnaflux No. 1 Gray Powder, Batch #89D086, Log #2924 05 May 89 F-9 
Magnaflux No. 1 Gray Powder, Batch #85K011, Log #2215A 08 Jan 86 F-10 
Magnaflux 8A Red Powder, Batch #86C085, Log #2215B 11 Apr 86 F-11 
SwRI Gray Visual Card with 1/32 Line, Log #0676 17 Aug 77 F-12 • EQUIPMENT 

Brand Serial No. Date Page 

Amprobe, Fastemp Pyrometer 081 19 Apr 90 F-13 
Amprobe, Fastemp Pyrometer 112 14 Feb 90 F-14 
Amprobe, Fastemp Pyrometer 113 14 Feb 90 F-15 
Amprobe, Fastemp Pyrometer 141 14 Feb 90 F-16 
Amprobe, Fastemp Pyrometer 146 02 Jan 90 F-17 
Amprobe, Fastemp Pyrometer 171 14 Feb 90 F-18 
Electromagnetic Particle Yoke, Whiteline 1-10 30 Apr 90 F-19 
Electromagnetic Particle Yoke, Whiteline 1-15 21Dec89 F-20 
MT Calibration Block B70198-16 17 Mar 81 F-21 
Sonic FTS MK I 001120E 05 Mar 90 F-25 
Sonic FTS MK I 04325E 15 Dec 89 F-27 
Sonic FTS MK I 04326E 09 Jan 90 F-29 
Sonic FTS MK I 04328E 15 Jan 90 F-31 
Sonic FTS MK I 04329E 13 Feb 90 F-33 
Sonic FTS MK I 04330E 19 Jan 90 · F-35 
Sonic FTS MK I 06582E 02 Apr 90 F-37 
Sonic FTS MK I 06907E 09 Jan 90 F-39 
Sonic FTS MK I 774101 17 Jan 90 F-41 
Sonic FTS MK I 774210 20 Dec 89 F-43 
Sonic FTS MK I 774224 10 Jan 90 F-45 

• Sonic FTS MK I 774226 06 Dec 89 F-47 
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APPENDIXF • MA1ERIAL AND EQUIPMENT CERTIFICATIONS 

Table of Contents (Cont'd) 

TRANSDUCERS 

Brand Serial No. Date Page 

Aero tech 013724 10 Jan 90 F-49 
Aero tech 015840 10 Jan 90 F-51 
Aerotech A10067 01 Feb 90 F-53 
Aero tech B14232 27 Sep 89 F-55 
Aerotech B15962 09 Feb 90 F-57 
Aero tech D13514 07 Nov 89 F-59 
Aero tech E09485 07 Nov 89 F-61 
Aero tech E14227 11 Oct 89 F-63 
Aero tech G21649 ·07 Nov 89 F-65 
Aero tech H24817 08 Feb 90 F-67 
Aero tech H28912 05 Jan 90 F-69 
Aero tech H31961 15 Sep 89 F-71 
Aero tech J16834 08 Feb 90 F-73 
Aero tech K20205 08 Feb 90 F-75 
Aero tech K30084 08 Feb 90 F-77 • Aero tech M16258 26 Feb 90 F-79 
Aero tech M16260 08 Feb 90 F-81 
SwRI 750 10 Jan 90 F-83 
SwRI 785 21 Sep 89 F-85 
SwRI 809 09 Jan 90 F-87 
SwRI 1121 10 Jan 90 F-89 
SwRI 1160 .02 Oct 89 F-91 
SwRI 1554 06 Mar 90 F-93 
SwRI 1897 06 Mar 90 F-95 
SwRI 1907 10 Jan 90 F-97 
SwRI 1965 11 Jan 90 F-99 
SwRI 1968 11 Jan 90 F-101 
SwRI 2209 20 Feb 90 F-103 
SwRI 2545 25 Oct 89 F-105 
SwRI 2578 05 Mar 90 F-107 
SwRI 2676 06 Mar 90 F-109 
SwRI 2678 06 Mar 90 F-111 
SwRI 2893 18 Jan 90 F-113 
SwRI 2894 29 Mar 90 F-115 
SwRI 3013 17 Oct 89 F-117 
SwRI 3221 03 Nov 89 F-119 
SwRI 3224 28 Nov 89 F-121 
SwRI 3672 14 Sep 89 F-123 
SwRI 3678 14 Sep 89 F-125 
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SOUTHWEST RESEARCH INSTITUTE 
POST OFFICE OAAWER 2851 a • 6220 CULEBAA ROAD • SAN ANTONIO. TEXAS. USA 7828• • 15121 684-15111 • TELEX 2U848 

Mr. J. H. Wilson 
Quality Assurance Systems & 

Engineering 
Southwest Research Institute 
6220 Culebra Road 
San Antonio, TX 78238 

Dear Sir: 

February 26, 1990 

The Chemical analysis that you requested on two marking pencils 
has been completed. The results are as follows: 

Code 

Berol Prismacolor(Wh"ite 93j) 
Berol Prismacolor Black 935 

Sulfur, % wt. 
(ASTM D-129) 

0.04 
0.09 

Halogens, % wt. 
(ASTM D-808) 

0 .11 
0.28 

If you have any questions concerning these test results, please 
contact me. 

ygc 

S A N A N T 0 N I 0. TEXAS 

Sincerely, 

Ralph W. Bowen, Principal Scientist 
Petroleum Products Research Department 
Automotive Products & Emissions Research 

SwRI 

? • 
,., 
~. 

I <1. 7~5" 

?. R. 0~11sa 

L~~ 
~u 

.;J..c!9~ 

DALLAS I FT WORTH. TEXAS • MOUSTON. TEXAS • DETROIT. MICHIGAN • WASHINGlON. QC 
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SOUTHWEST RESEARCH INSTITUTE 
POST OFFICE OFIAWER 29!510 • 6220 CULEBRA ROAD• SAN ANTONIO, TEXAS. USA 7!!12U • !!1121 88'·5111 •TELEX 2448'6 

Mr. J. H. Wilson 
Quality Assurance Systems & 

Engineering 
Southwest Research Institute 
6220 Culebra Road 
San Antonio, TX 78238 

Dear Sir: 

February 26, 1990 

The Chemical analysis that you requested on two marking pencils 
has been completed. The results are as follows: 

Berol 
Berol 

Code 
Sulfur, 7. wt. 
(ASTM D-129) 

Haloge~s, 7. wt. 
(ASTM D-808) 

Prismacolor White 935 0.04 0.11 
Prismacolor~ 0.09 0.28 

If you have any questions concerning these test results, please 
contact me. 

ygc 

SAN ANTONIQ TEXAS 

Sincerely, 

Ralph W. Bowen, Principal Scientist 
Petroleum Products Research Department 
Automotive Products & Emissions Research 

SwB.l 

?. a. q ... / ~Go 
P. R. 0 O ':>5-0<.{ 

L"" w~ r3.J~9 

DALLAS I FT WORTH. TEXAS • HOUSTON. TEXAS • DETROIT. MICHIGAN • WASHINGTON. OC 

.._ ______________________________________________________ __ 
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SOUTHWEST RESEARCH INSTITUTE 
POST OFFICE ORA.WEA 21!1!110 • 6220 CUl.EBRA ROAO •SAN ANTONIO, TEXAS. USA 7021!14 • 15121 68'·~111 •TELEX 2UQ.&8 

Mr. J .H. Wilson 
Quality Assurance Systems & 

Engineering 
Southwest Research Institute 
6220 Culebra Road 
San Antonio, TX 78238 

Dear Sir: 

TI'.!.e chemical analysis 
Glycerine has been completed. 

Code: 

Sulfur, 7. wt. (X-ray) 

Total Halogens, 7. wt. (X-ray) 

January 12, 1990 

that you requested on one 
TI'.!.e results are as follows: 

sample of 

Log 1"2746 Lot ''TA8707Jl-04 
Run IH Run 1"2 

0.004 0.003 

0.004 0.004 

If you have any questions concerning these test results, please 
contact me. 

rla 

Sincerely, 

-:::::?7// / ~ 
_.,;:/..~..?.cv ,_;...--~ 

Ralph W. Bowen, Principal Scientist 
Petroleum Products Research Dept. 
Automotive Products & Emissions Res. 

SAN ANTONI~ TEXAS 

S.SI 
P. o. 9'(S72 
P. R. QOS41.I 

:r.oa ;"'7"f (o 

DAI.LAS I FT WORTH. TEXAS • MOUSTON. TEXAS • DETROIT. MICHIGAN • WASHINGTON. CC 
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~ 
CERTIFICATE OF' ANALYSIS COW CHEMICAL U.S.A. 

(i1. YCERINE, USP, 99.S% 

~ t/Al'J w~r~ ~?.£.-e.!..--
0...1-IC•l'lla. 

Na-. - -?- . . ..__ ,A-/ 7/y: /)£7",5 c:..- Otaw No. 

SA-v /f-N ~VJlh t..> /)(· 
a. ...... 

I CiltT"Y TMAf 'TMI .UOVI! MATERIAL •am THf AECUIFll~s-&F-n1~1::1:5; l'HAll~l»!IA ANO oow 5"ClFIC:.t•TlOH 
~Al t.ISTIO Ill.OW! ·· ' '~'·'"'·'·· · '""'··~~~;......,,...,· .. 

:TU1' itESut. ts 
··-. -~:. .. ......, ....... 1UT .. 

. oil•~. G~ •• 2513•c 
.. . 

t.2607 MIN. 
"/ 't. (. '"'i ,. '• 

.. , . 
1 .u&AY l'flC»il SHCll"IC all.AVITY 99.$!, MIN. . . '9'f, ,, 

IOMAX. 
... 

CC1~1 AIHA ·~ 

'fll•Ol.11! ON IOHITIOH O.Ol>S !UIA X. .I... 90 t. ~-

CH 1.CfllOf! HOH! O!TiC:TliO 
18.-.. .&:.__ , 

IUUA1'1 to 20HM MAX. 
,. ....... ,,,j .. ,,,.. 

• A"ll!l'flC: Im Ml I .I ,,,,. MAX. e~t:;,.._ ... 

'MU.VY IUTALS ~I'll! S~MAX. ~,,_ .. ,_$ ~1.r 
"IADILY ~IC»llZMt.111.JISTANCIS PAUii ,, ....,, 1> ~ • ~ }""" 

°°'"°"'""'TIO dlMflCIUMQI la Cll 0.0IXlll~ WAX. 

''"'"'$ kr . 
AetOUI•, 01.UCOll A ltMo =-°'- 'ASiU ,, ___ L:_s. 

l'ATTY ACIDI AlllO UT1N CJ.2 NEQ/100. MAX. . n,f'- -~4L~<=c 
WATlfll 0.5 ... MAX. • o..;.' t .. 

'"'*IAY, lll"llOQJITI OXICATICI,. 91.0"A • I 01 A"- ~~~h--s , 

'THESE TESTS Afli C~.RTl-1!0 av ANALYSIS OF MONTHL y COMPOSITES .lNO AAE NOT' NORMAL.I. y MACE ON INOIVIOUAL SHl,.MEH'T'S • 
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MAGNAFLUX~ 

Ctta1 
May 18, 19!9 

Purollu• Order No. 3/£./.]3 
SUllJiL."'1'1 Socccheck C!eauuiP.emcvu Type: S!<C-S Sa 1111 llo, e9t03!C 

We ll1r1oy a•rtlty lllat w111n 111ttd u tia t1m• ~r inanu!a1:111r1, :111 1oaYt ma11rl1l1 

1. Metu t111 require-nu or and hu ~nn tuted Car swtrur aad ~uoru• uoordlnr 101 
(al AA1I Jlolltr ind htuure v., .. , Coda, 1213 i!dltlan, .Sutton V, Nond11tr11ttln 

bamlnttlon, lnol~dl=r all i\dd•nd• :~r11t1§h Wl:ner 19U Adcl1nciW11, P•nrupl'I T·llS 
ud Arllole H 11 1po11uc.11. 

(b) AIMI Boll•t and Pr11cur1 Vet••I Codi, 1;1a !di lion, ~•etlon V, Nond111ruatlv1 
!1111t1a&lon, Par11npn T•US anci Article H 11 applloaOh. 

(a) AJ'TM l•US-U, Pau111pll T.1. 
(d) NI.Yau no-uoo-1 (law. 10 J1111e UTI •nd au. 11 May UIJ) Par1;r1pn1 12.1.1.1 and 

IJ.~.1.1.1. 

<•l MU,-ST!)•IT11(!Ul, IT June isu, hr1cr1pr,, 5.a and s.i.1. 
__ ___J,tl Mir.-m.:l.1..12111.!Hl-H..Muon Ult, i'&racnp111 1.1.1, 7.L:, and 7.1.J 11ld. 

Append!• c, P••••••PD ~o. 

Th• !11Jlowloc t11t re111&11 •••• 001alntd1 
R11l!ur1 NA wl. ~ ol r11ldu1. K1lor1n r 

r1100;. 

NA .. t. ~ o( tuldu 

C:luou n1ld11• (• .. .!IOU ~) Q OQM O· 0925 r/100 ml. 

2. Wt turth1r o•rtlt7 that thl1 material doe• not oontaln mercury 11 a =••le elem.a&, and 
no mere11r7 b .. 11111 equlpaMnt "*• 1111d In I ti maoulaoture. 

~· 

JMalCAILIIX COlll'OM.TIOH 

• 
~ a.. ~ .. --_.t., 

!t"'7ianioott 11 -- 1r1a11acer,(ill.laU 17 1\.u11ranu 
Cheri A. Zal.ezuik-Projeci Manager 

1. Our b1toh number app1ar1 on th• bottom ot all 11ro1ol can1 an~ on lht label 
of all bilk contaln1r1, 
I. MD1t 1paeltlc1tlou rtqulrt tul 1t1ul\J ftll•d In 1>•ra1n& l:lut 101111 req11lrt 

put1 per ralllloa (ppm). To oonurt •;i•raeni• tlruru 111 •;1r11 ptr rnlllloa• 
NU tll• daol1111l lo11r placu ta t!1• rlillt. 

~. N.YSIL\ 2JO•UOl>•1, MI1.•8Tt>•IT1, ~lt.•STO•llU, 1.11d A!ME Stollon Vall require 
,lhU mutrtal• bt 1ubltot lo 1 proudurt tQ n1por111 art fOllLllt 1olvenll 
lltCore 1naly111 lor 111U1ir and nalo;en. 11ooordlnr to tllut 1petlflutlo111, 
onlp tho•• r••ldu•• nlrb1r thtn o.oas ;/too mi •ll•ll oe an•lY••d tor 1u1tur inc 
h1loc1n. l.owtr rttld1111 thall tit reporttd. 

4.·-Tll• aoo•• cert!tlcuion rlu• lht ruu111 01:nolntd It th• lime of manuCaolllrt. 
"'Act &.ad ~••may alter t~• pr~pertl•• ot any ma11rial, 

I:.~. 3 I 4 ~ 3:::::-l 
j
. p, a.4q93_5 Z4 ; 
. ?.CG ~ ~ ' 0 1 
-~,,_.... -~ 

l'orm !lo, iHt R•lfll 

MAG~UX. A CMs:on gt 1::::io..1 rOQj WO.Olis I~: 
308 lr.dl:IZ:iti S~ell I P.O. Sell :iae i Oew1r. :CW>I 52742 ~ ~~<¢!".or.o: 319-1559~143 I rtt 31g~s;..;713 
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. 'AAGNi:.Fi..·..;:< Ccr::cra11cr 73CC N.;sc t_awrer-ce ."-venue Cc .. caqo. 1L 60656 I Teieonone J t 2·86 7 -a coo 
FAX 312-867-6833 

Date: i:- 0 brnary lS 1989 

lllilil 

P. o._:.:;..,:;; .. _.. ___ _ 

Purcnase Order So. 

SUBJECT: Sootc!':eck eo,?net:ranc Type: SKL-HF Batch No. 89A059 

We ~ereby c:niCy that when tested at the time of manufacture, the above material: 

t. \leets the requirements 'o( ~nd has ~•en tested for suICur and halogens according to: 

(a) AS~IE Boiler and Pressure Vessel Code, 1983 Edition, Section v, Sondestructive 
Examination, inclu•;ing ~11 Adden:la throu;h Winter. \93l Ad:ier.aum, Paragraph T-625 
and Article 2~ as 3pplicable. 

lb) ,\S~IE Boiler and Pressure Vessel Code, 1936 Edition, Section\", Sondestructive 
::xaminat ion, P:ragra~h T-~25 and An ic le 2~ as app 1 ic:io le. 

: ~ ) AS~.! E-1 6 5 - SO , i?3 rag rap h 7 . 1. 

(ci) NAVS'E...\ 250-1500-1 (?.ev. 10 June 1979 and Rev. 11 May 1983) Puagraphs 12.S.L l and 
12.S.L.l.l. 

(e) mL-STD-271Fi5HJ, 27 June 1986, Puagraphs S.J and 5.3.t. 
\ r; ~.HL-S"'i'D-2132ACSH>, 15 =·I~rch 13a5, 

Appendix C, Paragraph JO. ?,.r,.gr:sphs 7.1.l, 7.l.2, anci i.l.J and 

The following test results were obtai~ed: 
Sulfur: 0.0094 wt, "'O o( residue. Halogen: 0.0022 

'NA wt.~ of residue 
_,_'\ Cleaner residue (see Note J) g/lOOg. g/100 ml. 

2. We further certify that this material does not contain mercury as a oasic element, and 
no mercury b.ear ing equipment was used in its man<Jfacture. 

NOTI:S: 

MAGN'Al'LUX a:lRl'ORATION 

Assurance 

1. Our batch number 1 4.~~~~,.s on the nnt~om t>( !ill a~r,,~o! c:ans and "" !!'!e labe! 
of all bulk containers. 
2. Most speci!icatiun~ require test results stated in percent but :;ome req<Jire 

parts per million (ppm). To convert "?ercent~ figures to "?arts per million" 
move the decimal four pl~ces to tile right. -. 

3. NAVS'E..\ 250-1500-t, :ruL-STD-2il, mL-STD-2132, and ASME Section _Y all re.qui·i"'I! -
that materials be suoject to a procedure to evaporate off volatile solvents 
before analysis Cor sulfur and halogen. According to these specifications, 
only those residues higher than o.oos g/100 ml shall be analyzed for sulCur and 
halogen. Lower residues shall be reported. 

4. The above certiCication gives the results ob~ained at the time of manufacture. 
Age and use may alter the properties oC any material. 

Form No. 1569 !\,-1/39 

• 

• 

'----------------------------~· 
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08 te: _F_e_b_r_ .... _· a_r_y_:i_, __ 1 "'_~ _s_s~~~----- -

Purchase Order/Contract N'o. 

We hereby certify that the _:: .... p_o_t_c_!"'_.e_c_k_8_1 e_v_e_l_o,._p_e_r_,_·:_:l-...P_e_S_K_D_-_s _________ • 

Satch No. 88A072 sup9lied meet.3 the requirements oC :v1IL-I-2Sl35D, 

and is approved by the U.S. Air Force. 

When teste? according to 1>aragraph 4.4.1.:.:., ::sampung l:'lan .'\, lne i'ui.i.uwiug •~::.ui.,. r..:1a 

obtained: 

(a) Flash Point (PMCT), 4.S.3 ( 30.0 

(b) Viscosity, ( cs Nominal), .t,5.4 NA cs 
(c) Developer Fluorescence, 4.5.14 !:"asse:· 

~ 
~ 

(d) Water Content, 4.S.20 ~!A _.!. 
(e) Penetrant Removability, ".5.16 ( Standard) r.TA 

m Water Tolerance, 4.S.12 ~1 P. % 

(g} Fluorescent Brightness of Penetrants, 4.S. 7 ( Standard) ~'.A % 

(h) Surface Wetting, 4.S.S n.o 
(i) Thermal Stability, 4.S.9 ( Standard) ;rA Ofi 

(j) Redispersibility, U.13 F':'.s se s 

W<? further certify that this material meets the requirements of :vtIL-ST0-6866 (30 Sel)tember 

l 985), ParagratJh 4.4.1 and where a9~licable, 5.8.4, 

Form No. 15i9A 
!\ev 1/88 

MAGNAf'LUX COI?.PORA'l10N 

A. S. Gritton - Manager, Quality Assurance 
.----.-i;""i.- J...f.lamoo~til - Quality Control Chemist 

sw· 

P.O. S-/31:L t 
P • B. __..5-~'f"":-1"8~..S-:.....:;'r'.1.( __ 

1

1 
L:Q 2 4 9 7 
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MAGNAFLU~-: n~JO West Lawrence <l.venue I Chicago. IL 60656 ; Telephone: 312-867-8000 

TELEX: 277f;58 MAGX uR 
FAX: 3~2-86:"-;)633 

f\1AGNAFwx--· Dal•• 
.rune 2, 19 89 

Purchese Orilar Na. 

SUBJEC"l": Spoec:eck Deve!oper Types SKD-S 89EU~K 
--------·.-.-- ·2~!.:t. No. ______ _ 

We· h•reby c•rt.Uy that when tasted at th• time oC manuCacture, the above materials 

1. Meets the requirements oC and has been tested Cor su!Cur and halogens· according toa 

(af ASME Boller and Pressure Vessel Code, 1983 Edition, Section V,. Nonc-!str.uetive 
Exsminatlon, including all Addenda thr.ough Winter 19U. Addendum, Par_si_r11pn T-625 

·and Article 24 as appllcable. 

(b) ·ASME Boiler and Pressure Vessel Code, 1986. Edition, Sect.Ion V, Non<!.astructlve 
1xaminatlon, Paragraph T-625 and Art·1cle 24 as applicable. 

(c) •:AS17>'1 E-165-40, Paragraph Ll. 

(d)* NAVSEA 250·1500-1 (Rev. 10 June 1979 and Rav. 11 May 1983) Paragraph~ 12.5.1.1 end 

(~) 

To 

U.5.1.1.1. 

M&L".'STD-Z71P(Sll), Z1 June 1986, Pararraphs 5.3 and S.l.l. 

Mll,-STD-Zll2A(Sll), 15 March 1985, Psrarraphs 7.1.1, 7.1.2, and 7.1.3 and 
Appen~lx C, Psragraph 30. 

·r11e Col~o .. :.1g tG•~ •~=urc~! !~!~" ~t:t~in~d! 

Sulfurs 0.0543 wt. 'Ki oC residue.• 

Claan•r residue (se• Not9 l) NA 
Halo,en: ---~0~·~0~2~3~3=- wt. % oC residue 

g I 1 oo g. ____ N_A ___ g I 100 ml. 

2. \Ye Curther certiCy the: lhls material does not contain mercury as a basic element, and 
no mercury bearing equipment was used In Its manuCacture. 

!'iQiil• 1. Our batch number ap(l'iars on lh• 
oC all bulk container,. 

MAQIMLUX C)RPORATlOH 

M. P lamao t ti l - Manager,Quali ty ,\s~:.ir!lnce 

Cheri A. Zeleznik-Project Mar.age-:: 
bottom oC all aerosol cans and on the label 

2. Most spec!Clcalloor's require test rasults stated In percent but some requlr" 
puts per mi I liol\ (ppm). To convert •percent• Ciruru to •parts per ml lllon• 
move the dacimal "four places to the right. 

3. K~VSEA %50•1500·.l, M1L-STD-Z71, Mli.•il&.i·<•J;, .;::-:! !ISME Section Vall require 
,Phat material• l>"e subject to a procedure to evap_oreta ori Vo)l:atlle solvent• 
beCor• analysis Cor su!Cur and halogen. According to these speclClcallons, 
only tho•• residues higher than o.oas r/100 ml shall b• analyzed Cor 1ulCur and 

. halogen. Lower ~eslduas shall be reported. 
4.--The above certlC·1'~11tlon gives the resull.s obtained al the tlm• oC manuCaotute. 
·~Ag• and use may •it•r the prop•rtles oC any material. 

/:: Ok1qo ..... , 
I 

~ ~ 
·1. a. G0~1}k J 
liOQ 2e('7b •J. 

~ .. ....__ - ... ~ 

Form Na. 1569 R-1/89 

MAGNAFLUX. a ~.vision of Illinois Tool Works. Inc. 
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·~ : :.:·· 
,,;: .. ·· .... 

Date: ~ay s; ~·19a9 

TO: 

Purchase Oraer No.------------

We h'!r<>..by certiiy that the Magnetic Particle Inspection Material t-;pe 
~IJ. 1 Gr3:1 Pot.·dc:r Batch No. S9D086 ---------.-------meets t."'le r'!Guirement.i of the following specifications: 

A. 

B. 
c. 

D. 
E. 

F. 

AS:.tE Boiler and Pressure Vessel Code, Section V, 1986 Edition, 
Nonde!!tructive Examination, Paragraphs T-723,. T-726(A) and Article 25 
as appli.ca.ble. 

ASTM E 709-80, Para~aphs 6.1, 5.2, and 6.3. 

NAYS.E'A 250-1500-1, Rev. 10 June 1979 and Rev. 11, May 1983, 
Paragraph 12 .4.1.6 • 

MIL-STD-1949, 1 August 198S Paragraphs 4.10.l and 4.10.l.l. 

MlL-STD-271.F(SH), 27 June 1986, Paragraphs 4.:?.7, 4.3.2.3, 
and 4.3.3.1. 

-
MIL-STD-2132A(SH), 15 March 1985, Paragraph 6.2.l.3. 

We further ce!"tify that this material do~ not contain mercury as a basic element and no 
mercury bearing equipment was used in its manufacture. 

Batch numbers appear on labels oC bull<: containers. 

-----...-- MAGNA.FLUX CORPORATION 

::
8
:, lbe$4)~~f?;•~ .. , · . ·· • 

P. B. 003114 ' ~ a.., ·1:2 ~4R"~ 
2 9 2 4 1 M. Plamoottil - Manager, Quality Assurance 

I.CG . ' Cheri A. Zele::nik-Project Manager 
--~ ..... ··.. . . ~ 

7300 West Lawrence Avenue I Chicago. Illinois 60656 
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MAGNAFLUX Date• ."'."anna,..y R, 1 ".!86 

TO: 

Purchase Order No. ___ 9 ___ 2 __ 9_5 __ .:_' __ _ 
We hereby certify that the Magnetic !:article Inspection Material type 

No. 1 Gray ?owder Batch No. 85KO ll 
-----------~ 

meets the requirements of the following specifications: 

A. ASME Boiler and Pressure Vessel Code, Section V, 1983 Edition, 
Nondestructive Examination, with Addenda through Winter, 1985, 
Paragraphs T-723, T-726(a) and Article 25. 

B. ASTM E 709-80, Paragraphs 6.1, 6.2, and 6.3. 

C. NAVSEA 250-1500-1, Rev. 10 June 1979 and Rev. 11, May 1983, 
Paragraph 12.4.1.6. 

D. MIL-STD-1949, 1 August 1985 Paragraph 4.10.l and 4.10.l.l. 

E. MIL-STD-271E(SHIPS), ACN-1, 24 October 1980, Paragraphs 4.2.6, 4.3.2.3, 
and 4.3.3.l. and ACN-2, 1 May 1984. 

P. i'llIL-STD-271E(SHIPS), NTR-lE, 16. June 1978, Paragraph 4.3.2.3. 

G. MIL-STD-2132(SH), 16 January, 1981, Paragraph 4.2.1.3 and Appendix A, 
Paragragh 50.4. 

We further certify that this material does not contain mercury as a basic element and no 
mercury bearing equipment was used in its manufacture. 

Batch numbers appear on labels of bulk containers. 

A. S. Britton 
Manager, Quality Control and Quality Assurance 
T. E. Regan - Certification Clerk 

Form No. 1565A R-12/85 

----------------------------------------------------------' F-10 
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.V1AGNAFLUX Corooratrbn 7300 West Lawrence Avenue Chrcago. IL 60656 Teleonone 312-867-8000 

MAGNAFLUX 
Date. Aor 11 11, 19 0 6 

TO: 

Purchase Order No. -----------

We hereby certify that the Magnetic Particle Inspection Material type 

No. SA Red Powder , Batch No. __ .....;;.8.;.6.;..C.;;..08-5..__ _____ _ 

meets the requirements of the following specifications: 

A. ASME Boiler and Pressure Vessel Code, Section V, 1983 Edition, 
Nondestructive Examination, with Addenda through Winter, 1985, 
Paragraphs T-723, T-726(a) and Article 25. 

B. ASTM E 709-80, Paragraphs 6.1, 6.2, and 6.3. 

C. NAVSEA 250-1500-1, Rev. 10 June 1979 and Rev. 11, May 1983, 
Paragraph 12.4.1.6 • 

D. MII.-STD-1949, 1 August 1985 Paragraph 4.10.1 and 4.10.1.1. 

E. MII.-STD-271E(SHIPS), ACN-1, 24 October 1980, Paragraphs 4.2.6, 4.3.2.3, 
and 4.3.3.1. and ACN-2, 1 May 1984. • 

P. MII.-STD-271E(SHIPS), NTR-lE, 16 June 1978, Paragraph 4.3.2.3. 

G. Mll.-STD-2132(SH), 16 January, 1981, Paragraph 4.2.1.3 and Appendix A, 
Paragragil 50.4. 

We further certify that this material does not contain mercury as a basic element and no 
mercury bearing equipment was used in its manufacture. 

·Batch numbers appear on labels of bulk containers. 

I I :::·.1~1 
l i'. a9 2 2 5 4 
! ?. a 14og.2 
I L::G ~21 5 -8 

MAGNAPLUX CORPORATION 
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PR #69435 

C E R T I F I C A T E 0 F 

SOUTHWEST RESEARCH 

INSTITUTE 

SwRI Purchase Order No. 39377 

So!!th .. 1est Photo Sypo! ies 
(Supplier's Na.-ne) 

respec~ to the above purchase order: 

c 0 !<:l:,L I A- N r~--, 
~ ... l.J. 

P. o._393 77_sw i 
P. R._6'71-3.S- J 

LCG _r2Lz.?_/ 

8/17 /77 

certifies the following with 

r1 I ,-;.,,,~ t-h .. ,,.,...,.;,1 ~-= -:'eJ.ivered under the above SwRI Purc:tase Orde-:- Ite;.i 

No. (s) -~._..?'_.~J--'-7_/''--'_=j~'-~_'.../ _________ comply fully with the requirements 

specified therein. 

That tl:e above supplier ag::"ees to maintain and preserve records of 

evidence of compliance with SwRI requirer.ients for three (3) years fro:a 

the date o= f~nal payment. These reco=ds shall include a.~y do~~er.tation 

re~uired to substantiate statements made on this fon:i a..4d shall be made 

available for review u;ion request of SwRI or its desig;lated representative. 

Signed:~ Ocl/--1'.9 !ff 7/11<-p~ 
(Duly At.:thori=eci Suppli~epresentative 

Ti-.:le: Date: 
/ / / 

S .... i For::: QA- 36-0 

• 

• 

--------------------------· 
F-12 
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SOUTHWEST RESEARCH INSTITUTE 
,.OST Q(ll,.IC& ClllAWl!R 21!1510 • 9220 CUL£15"A ROAO •SAN ANTONIO, TEXAS. USA 71!121!• • 15UI 98'-~1 tt•T'l!LEX 79.7357 

Clvfslon OS - Instrument Repair and Calibration Laboratory 

Calibration Record 

ITEM~A~11.~/.~~~&~A~c'--~!7~~~·~/~-M_P;__~~~~~~~~:-=-~~~~
~ooa. T- I ~-a SIN ~ 30 3 s 0 SWRl NO. _._#_o'--1 ------
PLUG-INS. ETC. _ __,,A~~=',,6=..::C'---~-__:;;~;....;g:...-1 _______________ _ 

TOLERANCE _ .... :t".__::3~"" ~r---=e?;,..:;,'/= _ __,,;;;;.J-'-.1-'77v.~~,a'--h--=)"-_J_M_0_1_~_??._7 o:::-_/1f_~------

SWldardNo. ~GR Model 

/5--6 e//.d 

STANDARDS 

Deserio ti on SIN Cal. Due Ca.I. Rec. No. 

_, ,.. ~r: n <' oy 
ENVIRONMENT: Temperao= ____ ...L_._:..,,,,_,--.....r ____ Humidity --'~..>--"--------

Location bot( t1 /I, 4-406 t J .ffw'2 . .r 
7 ' / 

PROCEDURE 

0 Item within tolerance ---------------------------0 Item out of tolerance ---------------------------

0 ItemADJ/recairedto tolennce --------.,------------------
~- ~'!ti.( 41 m11,u L),tf1/T" ,;Jr /J~&Ft/c /&cL=z)u4£-

Cilibration was in acconi with requirements ofMIL.STD-4S662A. MIL-Q-98S8A. and MIL·I-4S208A. Measurements are ince~ble 
to the National Institute of Standards and Technology. Inspection and test data are on file and available for inspection. 

SIGNED _ _..6 .... -! ..... .N.-.._..--,-' ___,_2J__...:t .... · ___.-""-'---------
/ 

DATE /'! A/11< / '- ~~ 

RECORD NUMBER: ___ i-_I 1_1 _1 1_-1_._~_,.,_._: --- NEXT CALIBRATION DUE: /9 0 c-r 9 0 

F-13 



SOUTHWEST RESEARCH INSTITUTE 
~OST OFFICE CAA.WEA 28!510 • 9220 CULEBAA AOAO • SAN ANTONIO. 'rEXAS. USA 78284 • •!121 fSIM·511 I •T'El.EX 715.7357 

Division 05 - Instrument Repair and Calibration Laboratory 

Calibration Record 

TOLERANCE _..:Z.___::3:::::..,_"'~r----=tJ:?.._,'/='"--J--'/-~----~-~-")=----IM_~_1_C-4_7A_~_/1f___..._,. _____ _ 

STANDARDS 

Standard No. MFGRModel Descrilltion SIN C~I. Due Cal. Rec. :-lo. 

~--o (/'/.6 7,:;t.::-~ .-tl'~,h'bT«' d't/- -< .zc /. .AJ@t9Z. CJ¢.:< 3 ..2.. 

ENVIRONME?'IT: Temperature --~7---J...__...~r_-____ Humidity --~-· __ c_~_'/_<.· ______ _ 

tocwon bocr t1/~, 44?§ tJ
7 

PROCEDURE 

0 Essentially a.s outlined in MFG RS Servic:e Manual ----------'-----------

~ S w/l.7 Nt./ ~ t. Ct!/? ,M.dJ&::]-:S 
/~. o -Ni)cs-!od: 

-,.:...1f"C 

CONCLUSION {t,1JH.1:1?"lJ cA1.14M7'#N_, rt-io;J ~~C' '1"N~ 

0 Item within tolerance---------------------------

0 Itemoutoftolennce -----------------------------

0 Item ADJ/n:caimi to toleran.ce --------=--------,......--------
[g° -:zrci:t 41 f'nf/.U L,,)-"f/fT" ar /?~t:?f/C Ci4?1AL?)u4£-

Calibration was in acconi with n:quirements ofMII.-STD-4S662A. MIL-Q-98S8A, and MII.-I..iS208A. Measuremencs an: traceable 
to !he National Imtimte of Scandards and Technology. Inspection and test data an: on file and available for inspectiotL · 

SIGNED £ ( W::. if .. /-
DATE ~ifF{ ~c,,1 

RECORD NUMBER: __ __.j...,_) ""'i)'-'1.:....i -....,,:1...:.i_'I..:..· ... ? __ NEXT CALIBRATION DUE: /~ · >'t c;.· 9 v 

F-14 
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S 0 UT H WES T RES EA R:-\C H I NS T ITU TE 
190ST OIJ--IC! CRAWEA 2111510. 92.20 CU LES .... AOAQ • SAN ANTONIO. l"EXAS. USA 7821!14. t512J ea•-511 l•TELEX 71!1-7l57 

Division as - Instrument Repair and Calibration Laboratory 

Calibration Record 

SWRlNO.__;,/~·/-"'J _______ _ 

STANDARDS 

Scandard No. MFORModel Descri1'tion SIN Cal. Due C:ii. Rec. !'<o. 

7?/CA'A-''1,&'bT.((' Jf/- -1..ZC/ /d@t9.Z. c,,1¢ :;J 3 d 

7.i..~r .i..'<'-" ENVIRONMENT: Temperature---------- Humidity __ , _..,_/., _______ _ 

Location botr .A /I, ,4.dX; t I 
7 / 

PROCEDURE 

0 Essemially as Olltlined in MFORS Service Mmual -------------------

ps S w!Z:l' NI./ C t.ff!A ffiJcC-/:S 
/,,<. 0 - AJj)CS-106.,: 

- ------

CONCLUSION {1,.1.M/~/J 011.14tz..J111N rt1of1 ~1./~c '1"NLY. 
/ ./ 

0 Item wichin colerance ---------------------------

0 Itemoutofcolerance ---------------------------

0 Item ADJ/repaired co tolerance --------=---------,---------
[g' :t!tJ.f t..iml1,y L-i-'f/7T 4/. /f,,g&?i/c /A?.~+-?)u4£- · 

c.tlibr.llion was in accord with m;ui=ne:11s ofMIL-STD-45662A, MIL-Q-9858A. and MIL-l-45208A. Meuurements are craceable 
co che National Instinue of Standards and Technology. Inspection and cesc data are on file and available for inspection. · 

SIGNED G2..J.C if if: • _.,. 

DATE /~r-~r:f' _ 7r..J 

RECORD NUMBER: ___ i i_I'-) 1'-J_.=)_'_1 _7_;; ___ NEXT CALIBRATION DUE: /'f />'il<f- -f v 

F-15 



SOUTHWES1" RESEARCH INSTITUTE 
~OST OF'FICE OllllAWER 29910. e:z20 CULElllFtA AOAO • SAN ANTONIO. TEXAS. USA 7929•. 19121 e8'-'51 I t•rEl.EX 71!-7'J!7 

OIVISIC?n 05 - Instrument Repair ai:id calibration Laboratory 

Calibration Record 

ITEM~4tt~.L~c~~~~C=---!.../7~~~-~/~E-~~?~~~~~~~~--~---~ 
MODEL T- 1 StJ sJN __ ;_;o_· _b......;..~_5 ____ _ SWRlN0. __ 1_7_1_· ____ __.. __ 

PLUG-INS.ETC. __ .it.,.b.L.~~r,;3::...C:...-_~ _ ___:;/_· &./:.......:....! ________________ _ 

roURANcr _..=::t".........;3=-"'~r_-_......::..(f;).-'-Y: __ J...;../7'A/._._Q)_,a_h_)..__1N._~_· _1<:4_v._. ~_/1/_,. _____ _ 

STANDARDS 

S[andard No. MFORModel Descri!ltion SIN C.il. Due Cal. Rec. ~o. 

. ~-- () <//.d 7/Y~"'A'.#l't'ft'/Trf d'f(- -l ,Z(/ /tV!if9Z. 0¢ _:; 3 d 

?)...u,,C- 1,-·/.J/.., 
ENV1RONMENT: Temperarure ---------- Humidity -----------

Location botr /!/!, ,4~ tJ 
7 ' / 

PROCEDURE 

0 Es=iially as outlined in MFGRS Service Manual -------------------

fiS .s '-<-' 42 Ntl ~ ,mg ffiJce,r:s 
/ d. o - JJ})cs-10~: 

0 Item within coleranco ---------------------------0 Item out of [Oierance -----------..,...----------------

0 Item ADJ/repaired [O [Oler:mcc -------~----------------
[5g. :Z"Jt,i.f 41 m/lt{j L.i.#/TT <Jr /l~.?t/c /"ko .. ?)ue?-

Calibration wu in accord with requirements ofMII..-STD-45662A, MIL-Q-98S8A, and MII..-I-4S208A. Measurements = a-aceable 
[0 the National Insticutc of Standards and Technology. Inspection and [est data= on file and available for inspection. · 

SIGNED -~a~k":~/::..::f:;.~~::::::::µlzl".2::..-,....:::.,..~:::-'=" ==J==-----
DA1E /ff PC6 I -:; " 

RECORD NUMBER: ___ O_l)_L_i _5-'i_-_, ·..::;cl ___ NEXT CALIBRATION DUE: / <,; ri t 1<: :!;- 0 

F-16 
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SOUTHWEST RESEARCH INSTITUTE 
"OST 0,'lllCI 0 .. AWl!Jll 281510. 4220 cui..e.• .... RO.AO. SAH ANTONIO. TEXAS. USA 7828•. 15121l!&a·!ll11•T'eL5.X 711Ji·7~a7 

Division 05 - Instrument Repair and Calibration Laboratory 

Calibration Record 

!TEM __ ~d~)4~P~b~4~r€.__~5%:ii:iS~Zj~0-'t~~I':._ ____________________ _ 

MODEL 7= IS"O SIN ---=5:....1:....<.J=-.1:....1:..../:__ ____ _ 

PLUG-INS.ETC. _ _:f'~A.:.:o:....:.&..:E_;;r._..:../:....Y'::....' a!:/--------------------

STANDARDS 

SWldardNo. MFGR Modd Desai"Otion SIN . Cal.. Due Coll. Rec. ~o. 

l(!'SSt.~a. 15"-a'i1¢ TH~OMe~ Y"l-:lJ<.l "/(Jf'e'~ 9Z Q<J'33? 

7 ~,p .,....,J. 
ENVIRONMENT: Tempenmre _____ ...__;;.._ _____ Humidicy --'..;""--'-' -~--------

I.o=ioa fSOaM A 11 ~ L-0~ I.~ 

PROCEDURE 

CONCLUSION l.J"4 '"'" tALJ4~•..J (dl~lf ,€4AI""° "J/LY: 

0 Itemwithinto.lenmz -·---------------------------

0 Itemoa.to!tolermce ----------------------------

0 Item ADJ~lired toro!enm:e -------------------------
6!;l =~ ~'°"" ·~ ~ 1 ,,.. , rs o• ~ o" t! l'CZ..c.4'0 ~ i 4' 

~"bntio11 wu in acccrc! with requi=ncnts o!MIL-STD~S662A, MIL-Q-98S8A, and MIL-I-4S208A. M=mcnts = trace~b!e 
to the Natiam! Imti= of Stmc:iaros md Technology. Inspection and c= data= Oll file and available ~or inspection. 

SIGNED ___fa._f!::.!./t;;:.~9'---:::;......J.:0?::::.=::d::::::; .. ::::==------
DA"IE -~6"'-'"'J~A~ .. ~,~~~c'------~---~-

RECORD NUMBER:. __ ........;O_C;....)_il....;.):.......;;.i)...:.j:...-.:...1 ___ NEXT CALlBRA TION DUE: --'..l'-"J°'-'· v;.::i..:.:.1_9'-"-J _____ _ 

F-17 
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SOUTHWEST RESEARCH INSTITUTE 
POST O~JlllCI! CRAWl!ll' .%15!510 • 9220 CUL.EB RA ROAO •SAN ANTONIO. TEXAS. USA 7829• • 151lJ 984·5111•T'ELEX 79-7357 

Division 05 - Instrument Repair and Calibration Laboratory 

Calibration Record 

ITEM-AcH.~~~~~~~C.____:_;,F~~'=/_;_;_'M-:....,?~~~~~~~~~~~~~~ 
MODEL T- I so SIN ___ ·7_1_o_u_1_-z-___ _ SWRINO. __ ~/ _ _,._/_/ ______ _ 

PLUG-INS.ETC. _ ___.A'-J..:_~=rp;.,_;C._-_~_J_7_:..f ________________ _ 

TOLERANCE _:=Z..__::3::o..__0 ~J='---=<J:J...;..Y: __ J._..i7_1A/.0..a_~---=)--/-N~_· _16'1_7/l_~_N_,. -----

STANDARDS 

Standard No. MFGRModel Descrintion SIN c~t. Due C.:11. Rec. ~o. 

/j--d <//.d 

ENVIRONMENT: Tempcn~ ____ 7'-"7.."-0 .... c_-____ Humidity "1' !i <J/1.1 

. Loc:ation botr fi/I, ,4~ tJ J?1A1~-r 
7 7 

PROCEDURE 

0 Item within tolermce ----------------------------
0 r iem auto f to l c:nn ce ----------------------------
0 Item ADJ/repaired to tolerance----------=---------..,..---------
[g. :t7t.£f 4/ tn//,U l.),l;/JT ()/. /?~,:11/C- ./"'kt&=z)ue?-

Calibrui011 was in accord with requimnents ofMIL-STD-45662.A.. MIL-Q-9858A. and Mil..-I-45208A. Me:isurements are i:race:ibie 
to the National Instit11te of Standards and Technology. Inspection and test data are on file and available for inspection. · 

SIGNED a/t:::_, J/~ 
I 

DATE /&/re .;o'qe/ 

RECORD NUMBER: I) I) I\:) i :i l. NEXT CALIBRATION DUE: /-),,1 t/; 9r..I 
----'"'·-'-'--'--'"----~- -'--'-''-=-'--~------

F-18 
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• ~- SOUTHWEST RESC:ARCH INSTITUTE ;£: e:::';,., CERTiFiCA i\ON OF CALI SR ATlm: OF 
' i .. ~.r--;;-· 

--===-- ELECTROMAGNETIC PO.RTlCLE PROSES 

THIS IS iiJ VERIFY THAT iHE ELE·:iROMAG1lETIC P.C.RTICt..E PRO!:ES LI STC:;J SELO'N 
!-iAVE BEEN C:.Ll!:RATC:::i IN ACCCROANCE WITH SOUTHWEST RESEARCn INSTITUTE 
NUCLEAR PROJECTS OPERATIN~ ?ROCEOUP.E !1,0 N[2i=r 'l :! . 

I 
\ 

I MODEL ANO SERIAL NUMBER DAiE CALISRATi:::J BY 

-1.u i,, 1-/-..a. Ii~~ 'r'., ~::.: VJ..- I-IQ JO &_.,er() Iv"~-../? L_../ I 
/ ' I -

I I I 
I 

I I 
I 

I I 

• I I 
I 
I 

I I 
l I 

I 
I 

- i 
! 
! 
I 

~Wl11 t-<JRM i'M-24-u 

• 
F-19 



SOUTHWEST RESEARCH INSTITUTE 

CERTIFICATION OF CALIBRATION OF 

ELECTROMAGNETIC PARTICLE PROBES 

THIS IS TO VERIFY THAT THE ELECTROMAGNETIC PARTICLE PROBES LISTED BELOW 
HAVE BEEN CALIBRATED IN ACCORDANCE WITH SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECTS OPERATING PROCEDURE ;(11-r~ -1/<f-n . 

MODEL ANO SERIAL NUMBER DATE CALIBRATED BY 

&WRI ~ORM PM- 2 4-0 

F-20 
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SOUTHWEST RESEARCH INSTITUTE 
=':s 7' CJ:l=ICE ORAWl:A :'BSTO. "i220 CULEBAA RO.AO. SAN ANT0"4•0 1"£)1 A'S 'JSA 71!28•. •!:12 -;e4.51 ~ •• TS::LE• -5 :"J~'l' 

...... :!'"' 4SSURA1'1C£ S"'STEMS 

J. ... C C ... G.NEEFltNG iJl..,.ISION 

August 31, 1984 

MT \JE IGHT CERTIFICATE 

Thi~ is to verify that the weignc scamped on the ~T calibration 
block(s l is the weight of the block ·before the handle was added. 
The do re, the cot al weight of the block is !;!'eacer than ttM! weight 
scamped on it which is greater than ten pounds. 

-=s;:~~ 
Bruce ~abrito, ~an~ger 
Quality Assurance 

SAN ANTONIO, TEX,\S 
•• , .. Oll••CIS .... "'OUS!'Q .. ·r1.as .... c .... s ... 1oc:.ro"' 0 c 

F-21 
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SOUTHWEST RESEARCH INSTITUTE 

INSPECTION ANO TEST RESULTS 

DRAWING NUMB(!!' JOB REOUEST NO. DATE· NUMS ER / PART NA ME 

5-/ -?/ 
TYPE OF INSPECTION OR TEST PERFORMED' 

INSPECT ION / TEST R E.51.JL TS : ( ATTACH CA TA SHEETS AS NECESSARY ) 

I ;i~;' OF "mL" '"'"'.;:.~ "' I'"""" OF;~""""'"" ~'"'j ~~ " m'"-" ''""'"' 
l<ATURE OF DEFECTS OBSER~D' 

I • 
18.AS IC CAUSES FOR ARTIC:..E REJECTION 

! 

i 

,_____ __________ ! 

~-----------' I 

11.SPEC":"ION PERFORMED BY' :r- /7- ?"/ 
SIGNATIJR"E) I DATE 

I ••I •<1•• ... - 19 - 0 

• 
F-22: 
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s ... RI K~~;E!IC ?AR!IC"..E l."'EIGn'T CALIBRATION BLOCX 
voct.~rn:D CER!IF!CATION/l."'EIGHT VERIFICATION 

The following magnetic particle (MP) weight calibration blocks were 
fabricated by SwRI per drawing B-70198 B. nie 1977 Edition of Section V 
Article 7 Paragraph !-752-3 of the A.sMl: Boiler and Pressure Vessel Code 
require alternative current electromagnetic yokes demonstrate a minimum 
lifting power at the maxi.mum pole spacing of 10-pcnm.da (4.5 kg) minimum. 

nie following weight blocks "'ere fabricated to weigh 1-pound i.e. excess 
of the Code requirement. 'nlis is a verification that the weights were 
calculated by accurately measuring the blocks (see attached dimec..siona.l 
sheet) and calculating the cubic inches for each block and multiplying 
by (.28333) weight per cubic inch for steel. Tiiis is a verification that 
the MP weight calibration blocks a.lao meet the intent of the Code require
ment by exceeding the 10-pounds minilmml weight. 

Block ID No. 

B-70198-10 
5-70198-11 
B- 1019s-1i
s-10198-13 
5-70198-14 
B-70198-15 
3-70198-~ 
S-70198-17 
5-70198-18 
S-70198-19 
S-70198-20 
S-70198-21 
B-70198-22 
B-70198-23 
5-70198-24 
5-70198-25 

Calculated ~eiizht 

11.32..S 
ll • .326 
11 • .322 
11 • .317 
ll . .326 
ll . .318 
ll . .315 
ll.322 
ll . .318 
11 • .312 
11..32.3 
11 • .322 
11 • .327 
11..322 
11..329 
ll . .327 

Pre?ared by: 

RJ!vie-.ied by: 

F-23 

~eight Sta.m:>ed on Block 

ll . .3 
ll.3 
11 • .3 
11 • .3 
11.3 
11..3 
11..3 
11.3 
11.3 
11 • .3 
11 • .3 
11.3 
11 • .3 
11 • .3 
ll.3 
11 • .3 

....L-dl/~~--,--· -,--~----'---fl~/ 
R.oben L. Edwards 
Research Engineer 

/'~_/-?7 ;':: ~,,/,,& . .P--
R.obert E. E!l.gelh~rdt 3// .7 /.? / 
:!'..anager of Quality .~..ssur=ce 



• 
Dimensional Results - DraYing !!-i0198 B (.Ill. ~12Z661 

ID No. Thickness ~ Leng~h 

B-70198-10 1.2475 3.9960 8.019 
B-70198-U 1.2473 3.9965 8.019 
B-70198-12 1.2468 3.9968 8.019 
B-70198-13 1.2465 3.9961 8.019 
B-70198-14 1.2475 3. 9961 8.019 
B-70198-15 1.2465 3. 9962 8.019 
B-70198-J,b- 1.2462 3.9962 8.019 
.B-70198-17 1.2471 3.9960 8.019 
B-70198-18 1.2465 3.9962 8.019 
B-70198-19 1.2475 3. 9985 8.004 
B-70198-20 1.2470 3.9966 8.019 
B-70198-21 1.2468 3.9969 8.019 
S-70198-22 1.2475 3.9963 8.019 
B-70198-23 1.2470 3.9962 8.019 
!!-70198-24_ 1.2478 3.9960 8.019 
B-70198-25 1.2476 3.9961 . 8.019 

NOn:: Dimensions are in inches • 

• 
F-24 



• SONIC FTS MARI< I FLAW DETECTOR CALI BRAT ION 

I OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. _.....,0 .......... 1..._.( ),........,,.Q"--'f=::;;;_:..._ ____ _ 

REFERENCE. PROCED~E 12-fll\)E.$ - {DJ , ALIGNMENT OF SONIC FTS MARK l: 

FLAW DETECTOR 

I. CURRENT DRAIN J./ /,, I MA. 

2. AMPLITUDE LI NE AR ITY --------------------Jl_0££Yo~F:.....:S~H 

3. CALIBRATION OF GAIN ( COARSE ) 

4. CALIBRATION OF GAIN DB ( FINE ) 01< 

5. HORIZONTAL LINEARITY I% FSW 

6. CHECKS OF POTS AND SWITCHES: 

• FREQUENCY MHZ ot., REJECT OK 
RANGE p/( DELAY POT. Ol 
FILTER Of< MATL. CAL. ot 
REP. RATE OK. DELAY SW. Of( 

VIDEO ·sw. OI( THRU TRANS - NORM . Q/( 

DEC. OK 
14 DB SWITCH OK • 

DAMPING Q(( 
6 DB SWITCH _ _.a~A'-"""~---------

7. LOW BATTERY LIGHT ADJUSTMENT : 

( JUST ON AT I 0 ; 75 VOL TS l _ __.Q ........ ((,.__ ______________ _ 

l! CERTIFICATION : 

ALIGNMENT PERFORMED BY ' ~~~SIG*1;;f(-
~ Mui- ttv 

( DATE l 

• 
SMftl ~Oftll P'll -II- 2 

F-25 



t"rj 
I 

N 
0\ 

~\, 
IT~ INSTRUMENT 

LARGER ECHO 

100 % 

90 °/o 

80 % 

70 % 

60 % 

50 °/o 

40 % 

30 % . 

20 % 

100 % 

100 % 

40 % 

10% 

·~. 

608 8 

AMPLITUDE LINEARITY 

SMALLER ECHO 
NOMINAL 

50 % 

45 % 

40 % 

35 % 

30 % 

25 % 
20 % 

15 % 

10 °/o 

1408 SWITCH 

- 608 

- 1408 

+ 608 

+ 1408 

LINEARITY 

INSTRUMENT VERIFICATION RECORD 

ACTUAL 

~-~ % FSH 

>to 
J,( 

10 

J.Jq O/o 

J 'I O/o 

~I O/o 

~Jj % 

SERIAL NO. · DATE 

- c s /L, (;f I - I CJ 

CONTROL LINEARITY 

BO o;~ -6 DB HO 

80 O/o -12 DB ?.. L 

40 O/o + 6 DB ~-i-

20 % + 12 DB 
7q 

DISTANCE LINEARITY 

ACTUAL THICKNESS 

10" 

g" 

e" 

7" 

6" 

. 4" 

2" 

1" 

ULTRASONIC MEASURED 

10 11 

3 

% 

O/o 

O/o 

% 

,__ _____ • 



• 

• 

I 

SONIC FTS MARK I FLAW DETECTOR CALI BRAT ION 

/')/I - > , . .,--
OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. __ . __ -.....,..-\."""-;;;..;:. ::..'.....:··=-=-------

REFERENCE· 
;/II , C ,.. -:I / -/) ,.., ,/ I 

PROCED~E .li.t .... rt::.C'v· ~.:--.,ALIGNMENT OF SONIC 

FLAW DETECTOR 

I. CURRENT DRAIN 

2. AMPLITUDE LI NE AR ITY 

3. CALIBRATION OF GAIN ( COARSE ) 

4. CALI BRAT ION OF GAi N DB ( Fl NE ) 

5. HORIZONTAL LINEARITY 

6. CHECKS OF PO TS AND SWITCHES: 

FREQUENCY MHZ 

RANGE 

FILTER 

REP. RATE 

VIDEO SW t CJ, £. 
DAMPING 0. ,.C' ·. 
6 DB SWITCH ______ 22..-:;.._ .• z...__.'-----

1. LOW BATTERY LIGHT ADJUSTMENT : 

(JUST ON AT 10;75 VOLTS) 

REJECT 

DELAY POT. 

MATL. CAL. 

DELAY SW. 

THRU TRANS - NORM . 

O.L-

FTS MARK :I 

Y'?/ MA. 

I 

/ % FSH 

/ % FSW 

;3. 1t" . 
o.r_ 

Ir CERTIFICATION ' 

ALIGNMENT PERFORMED BY : ?~ •• ~~ 
/S-/2£c_~/ 

( DATE l 

F-27 

-- ------ - ---------------



~-------------------- --- -

INSTRUMENT VERI FICA TIO N RECORD 

SERIAL NO. INSTRUMENT 

.5C·/J!C __ s:75 /??/< ..z: o</3 ;z__s-~ 

AMPLITUDE LINEARITY CONTROL LINEARITY 

LARGER ECHO SMALLER ECHO ACTUAL 80 O/o -6 DB 

NOMINAL 

100 % 50 % 2-0 °L'il FSH 
80 O/o -12 DB 

90 % 45 % (t_s:6 40 O/o + 6 DB 

80 % 40 % t/O ~ 
70 % 35 O/o 3~% 

20 % + 12 DB 

60 % 30 O/o 30 % 
t'rj 

50 % O/o d.~ z I 25 
N .:20 % 00 40 O/o 20 O/o DISTANCE LINEARITY 

DATE 

I .---/J .--· - ' \) :~· .' _) u !:::: (__ 0 _/ 

~ % 

.;Ju O/o 

,g__s- % 

!)cJ O/o 

30 °/o 15 % 1.<1 ACTUAL THICKNESS ULTRASONIC MEASURED 

20 % 10 O/o /D u 

6DB a 14 DB SWITCH LINEARITY 

100% - 6DB ~ % 

100 % - I 4DB O/o 

40 % + 608 ~7 O/o 

10% + 14DB )] O/o 

TE ST BY ==~ .....:;::~~:!::::==..L.Z..~~~~ 

~~~p-~---.-_-1~~~~--'~~~~~~~~~~~~~~ 

10
11 

9" 

e"· 

7" 

6" 

5" 

4" 

3" 

1" 

-l'( 

/if 
V:.J 

If 



• 

• 

• 

I 

SONIC FTS MARK I FLAW DETECTOR CALI BRAT ION 

OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. 

REFERENCE• PROCED~E YJ/-r4-/1J6-0 C",,.(/ , ALIGNMENT OF SONIC FTS MARK I: 

FLAW DETECTOR 

I. CURRENT DRAIN 

2. AMPLITUDE LI NE AR ITY 

3. CALIBRATION OF GAIN ( COARSE ) 

4. CALIBRATION OF GAIN DB ( FINE ) 

5. HORIZONTAL LINEARITY 

6. CHECKS OF POTS AND SWITCHES: 

FREQUENCY MHZ 12-£-
RANGE t). J: -
FILTER Q. j; r 

REP. RATE (2. { _· 

VIDEO SW. (').tr 

DAMPING CJ · ):- -
6 DB SWITCH ------=0.__.-/:.;;._:•:.....---

1. LOW BATTERY LIGHT ADJUSTMENT : 

( JUST ON AT 10 ;75 VOLTS) 

REJECT 

DELAY POT. 

MATL. CAL. 

DELAY SW. 

THRU TRANS - NORM . 

DEC. ~_,I} 

z.1o2 7 MA. 

/ % FSH 

o-£_ 
/ % FSW 

14 DB SWITCH 0 · A; -

.Ir CERTIFICATION : 

ALIGNMENT PERFORMED BY : ~-~ ~ r~Ltff:_ -? ~s~() 
9 Pl:aJ 96 

( DATE ) 

F-29 



INSTRUMENT VERIFICATION RECORD 

INSTRUMENT SERIAL NO. DATE 

AMPLITUDE LINEARITY CONTROL LINEARITY 

LARGER ECHO SMALLER ECHO ACTUAL 80 O/o -6 DB 
cju % 

NOMINAL 

100 % 50 % I <o °112 FSH 

90 % 45 °/o t/.S.., % 

80 % 40 °/o io~ 
70 % 35 % ... 2.s.--.:?. 

80 O/o -12 08 v2.0 O/o 

40 O/o + 6 DB );71:;LBo O/o 

20 O/o + 12 DB 8c) % 

60 % 30 °/o 3oZ 
tzj 

50 % O/o ol~i: I 25 
w 

c::lo :Pa 0 40 % 20 O/o DISTANCE LINEARITY 

30 % 15 % /s~ 
ACTUAL THICKNESS ULTRASONIC MEASURED 

20 % 10 O/o . /c;;f; 

10" 
If) I( 

6DB a 14DB SWITCH LINEARITY 

100% - 6DB tt % 

100 % - I 4DB O/o 
e" 
7" 

40% ... 608 ,?2- O/o 

10% t 14DB .. ~l/ O/o 
6" 

4" 
t/ ,,,. 

3" 
31{ 

;, 

1" 

TEST BY'~ 
-~·PN~E) 

------- - ------------------------------------------' 



• 

• 

• 

I 

SONIC FTS MARK I FLAW DETECTOR CALI BRAT ION 

OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. 

REFERENCE PROCEDL.fiE tu-~r:- /i)t,,-1)-C'.,,,) ALIGNMENT OF SONIC FTS MARK I 

FLAW DETECTOR 

I. 

2. 

3. 

4. 

5. 

6. 

CURRENT DRAIN 

AMPL I TUOE LINEARITY 

CALIBRATION OF GAIN 

CALIBRATION OF GAIN 

HORIZONTAL LINEARITY 

CHECKS OF POTS 

FREQUENCY MHZ 

RANGE 

FILTER 

OK 

REP. RATE 0 I\ 
VIDEO SW. DI( 

DAMPING· ()(( 

AND 

COARSE ) nK 

DB ( FINE i OK 

SWITCHES: 

.. 
REJECT [.!/(._ 

DELAY POT. or 
MATL. CAL. tH .. 
DELAY SW. CK 
THRU TRANS - NORM . 

DEC. Ni& 
6 DB SWITCH -.wl'"-')(_,\ ________ _ 14 OB SWITCH CIC 

7. LOW BATTERY LIGHT ADJUSTMENT : 

( JUST ON AT 10. 75 VOLTS) {l/ 

)j A 0 MA. 

I % FSH 

) % FSW 

rOl 

Ir CERTIFICATION : 

ALIGNMENT PERFORMED BY 
I ( SIGNAJ:CfRE ) 

/ -I ~ Tt.n . ., q,r7 
( DATE ) 

S#l!I ~01111 "II -II- 2 

F-31 

l 



I . 

INSTRUMENT 

AMPLITUDE LI NEAR IT Y 

LARGER ECHO SMALLER ECHO 

NOMINAL 

100 % 50 % 

90 °/o 45 °/o 

80·% 40 % 

70 °/o 35 O/o 

60 °/o 30 O/o 

l"rj 50 % 25 O/o I 
LU 
N 40 °/o 20 O/o 

30 °/o 15 °/o 

20 °/o 10 °/o 

6DB 6 14DB SWITCH LINEARITY 

100 % - 6DB 

100 % -14DB 

40 % .. 6DB 

10 % + 14DB 

INSTRUMENT VERIFICATION RECORD 

ACTUAL 

:-;v O[Q FSH 

1-1~ 

!t. () 
Jr 
)0 
1,) 
], u 
I'> 

IV 

H~ O/o 

) S< O/o 

<6" '2_ O/o 
,.,.. 
~ (a O/o 

SERIAL NO. 

80 O/o 

80 O/o 

40 O/o 

20 °/o 

CONTROL LINEARITY 

-6 DB 

-12 DB 

+ 6 DB 

+ 12 DB 

DATE 

-- ~, IJ Sw-.. 1) 

")q 

~ () 

'?f 1-
<ts 1 

DISTANCE LINEARITY 

ACTUAL THICKNESS ULT RA SONIC fJEASURED 

10" 

8" 

7" 

6 II 

4" 

3 .. 

% 

O/o 

O/o 

O/o 



• SONIC FTS MARK I FLAW DETECTOR CALI BRAT ION 

I OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. _ ..... Q._J.f ......... 3 .... A-.q.....__f ______ _ 

REFERENCE. PROCEDLRE 12 ,,Q-Nt)EJ-!OJ, ALIGNMENT OF SONIC FTS MARK I 

FLAW DETECTOR 

I. CURRENT DRAIN d.f '- MA. 

2. AMPLITUDE LINEARITY I % FSH 

3. CALIBRATION OF GAIN ( COARSE ) o~ 

4. CALIBRATION OF GAIN DB ( FINE ) of( 

5. HORIZONTAL LINEARITY 
r 

) % FSW 

6. CHECKS OF POTS AND SWITCHES: 

• FREQUENCY MHZ Q~ REJECT IJK_ 
RANGE ()/~ DELAY POT. 0( 
FILTER OK MATL. CAL. lJK 
REP. RATE Q[C DELAY SW. Ok 
VIDEO SW. o~ THRU TRANS - NORM . OIC 
DAMPING OK DEC. ~'a 
6 DB SWITCH a( ) OI< 14 DB SWITCH 

7. LOW BATTERY LIGHT ADJUSTMENT : 

( JUST ON AT 10; re VOLTS) OK 

.1! CERTIFICATION : 

PERFORMED BY · ~ ~~ 
·~NATy«(} 

I J 1::-t'b. lt D 

ALIGNMENT 

( DATE ) 

• 
SM~I ~OUI ~M-11-2 

F-33 



INSTRUMENT VERIFICATION RECORD 

INSTRUMENT . SERIAL NO. 

AMPLITUDE LINEARITY CONTROL LINEARITY 

LARGER ECHO SMALLER ECHO ACTUAL 80 O/o -6 DB Hv % 

NOMINAL 

80 % -12 DB 1...lfJ O/o 
100 % 50 % I c;ID 0/q FSH 

90 % 45 % ~5 40 O/o + 6 DB ~I • O/o 

20 % + 12 DB ~) % 
• 

80 % 40 % Ho 
70 % 35 % ~.r 

60 % 30 °/o ~ 
tzj 

50 °/o 25 O/o 11r I 
VJ 
~ 

40 °/o 20 % CJ./{) DISTANCE LINEARITY 

-30 % 15 % I~ ACTUAL THICKNESS ULTRASONIC ·MEASURED 

20 % 10 % 112 
I/ 

ID 10
11 

6D8 a 14 DB SWITCH LINEARITY 9" 

100 % - 608 tl ~ O/o a" 8 
100 % - I 4D8 J~ O/o 

40% + 6D8 X' I O/o 

10% t 14DB ~b % 

7 7" 

6" 

5'' 

4" 

3" 1 



• 

• 

• 

I 

SONIC FTS MARK I FLAW DETECTOR CALI BRAT ION 

OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. 

REFERENCE PROCED~E ,,>ar.- FE-/ot.'tJ CJ, I' ALIGNMENT OF SONIC FTS MARK I: 

FLAW DETECTOR 

I. CURRENT DRAIN 

2. AMPLITUDE LINEARITY 

3. CALIBRATION OF GAIN ( COARSE ) 

4. CALIBRATION OF GAIN DB ( FINE l 

5. HORIZONTAL LINEARITY 

6. CHECKS OF POTS AND SWITCHES: 

FREQUENCY MHZ ~ 
RANGE o< 
FILTER or 
REP. RATE 

O'( 

VIDEO SW. 
0-t' 

DAMPING tJ'< 
6 DB SWITCH -----'0.::......:!i("'--------

7. LOW BATTERY LIGHT ADJUSTMENT : 

( JUST ON AT 10; 75 VOLTS) oK 

REJECT 

DELAY POT. 

MATL. CAL. 

DELAY SW. 
oK 

THRU TRANS - NORM . 

DEC. #fa 

~3-<" MA. 

I % FSH 

/3 FSW 

o< 

14 D 8 SWITCH --'(!Ji(";;;....:; _______ _ 

.Ir CERTIFICATION : 

ALIGNMENT PERFORMED BY : ~--a-~ 9·1?-
( SIGNATURE ) 

) 

( DA1'E ) 

SMRI ~ORM I'll -II- 2 

F-35 



tTj 
I 
w 
°' 

INSTRUMENT VERI FICA TIO N RECORD 
Jlk~_, 
~ INSTRUMENT SERIAL NO. 

soN1c_ /=l5 /l1Atel' ::L ·(If t/3Joc 

AMPLITUDE LINEARITY CONTROL LINEARITY. 

LARGER ECHO SMALLER ECHO ACTUAL . 80 % - 6 DB 

NOMINAL 

100 % 50 % so. 0/Q FSH 
80 % -12 DB 

90 % 45 % ~__<fl, 40 % + 6 DB 

80 % 40 % ~~; 
70 % 35 % 15'~ 

20 % + 12 DB 

60 % 30 O/o 2_t>71> 

50 % 25 % ,2-5% 
40 % 20 % c71>7o DISTANCE LINEARITY 

DATE 

/ 9 .J/;!.N / 9 ?tJ 

% 

If % 

O/o 

O/o 

30 % 15 % /S~ 
JJ~ 

ACTUAL THICKNESS ULTRASONIC MEASURED 

20 % 10 °/o 

10" 
/tJ I/ 

6DB 8 14D8 SWITCH LINEARITY 9" 
911 

100 % - 6D8· 71% % e" 
6)/ 

100 % - I 4D8 Id' % 1" 
/)/ 

40% + 6DB 80 O/o 6" 6 '/ 
10% t 14DB .~3 O/o 

5" 
5,1/ 

4" '/'' 
3" 

3 ;/ 

2" 
;)./) 

1" 
/ // 

TEST BY,~ 2 9!2._ 
;;;;Ir. '" _'~SIGN AT UR€) V' 



• SONIC FTS MARK I FLAW DETECTOR CALI BRAT ION 

I OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. 
~6sc?Jf . 

REFERENCE PRO CE DI.RE I ;J.. tJ -N//lf...S - //'J 7 
' 

ALIGNMENT OF SONIC FTS MARI< I 
FL AW DETECTOR 

... 
I. CURRENT DRAIN 

tjt./.S, MA. 

2. AMPLITUDE LINEARITY I OLO FSH 

3. CALIBRATION OF GAIN ( COARSE ) 
o)("' 

oK 
4. CALIBRATION OF GAIN DB ( FINE ) 

5. HORIZONTAL LINEARITY 
/% FSW 

6. CHECKS OF POTS AND SWITCHES : 

• FREQUENCY MHZ Of' REJECT o'<' " 

RANGE ()< DELAY POT. 
. O"r"' 

FILTER 
Ok 

MATL. CAL. 
t>'< 

REP. RATE 
Ok' 

DELAY SW. 
Ok 

VIDEO SW. 
ol< 

THRU TRANS - NORM . 
ok 

DAMPING 
Ok' 

DEC. N/A 
6 DB SWITCH /U" 14 DB SWITCH O.lr"' 

7. LOW BATTERY LIGHT ADJUSTMENT : 

( JUST ON AT 10. 75 VOLTS) ok' 

l! CERTIFICATION : 

ALIGNMENT PERFORMED SY : 

( DATE ) 

• 
SM~I ~0~11 "11-11- 2 

F-37 



tTj 
I 
w 
00 

~~ID? INSTRUMENT 

So.vie ;::)s ,A.-1 )Q/.:.A 

AMPLITUDE LINEARITY 

LARGER ECHO SMALLER ECHO 

NOMINAL 
' 

100 % 50 % 

90 °/o 45 °/o 

80 °/o 40 O/o 

70 °/o 35 O/o 

60 °/o 30 % 

50 °/o 25 O/o 

40 °/o 20 O/o 

30 % 15 % 

20 °/o 10 O/o 

SOB 6 14DB SWITCH LINEARITY 

100 % - GOB 

100 % - 1408 

40 % + 608 

10% + 1408 

' ,,,,,,....,,.-? v ,/ 

TEST BY: ,.~,-t,·~C1 <>-'- ( l_ 9!":>7 
l 

- ;;;;-·PM -I- I 
(SIGNATURE) (. 

·-

INSTRUMENT VERI FICA TIO N RECORD 

--
I SERIAL NO. DATE 

.. r 1 · ~t~.S-f,.) 6 ~J-/-l/'K 90 
-1 

CONTROL LINEARITY 

ACTUAL &O O/o -6 DB 36' O/o 

;J 
~o olQ 80 % -12 DB O/o 

FSH 

~,__~e:>) .·/I 40 O/o + 6 DB ft/ O/o 

.Yl>''"l ~f'/ .. ·,,,.1 O/o 
31·n 20 % + 12 DB 

. ,, ·' :·' 

,., ') h'f/ 
_>( /,:• 

..., ('_...,, 
.. _~_J /t.' 

_:;lt) 5·?i DISTANCE LINEARITY 

I ·(p J /t.I 
ACTUAL THICKNESS ULTRASONIC MEASURED 

/:1% 

10
11 

/{'/I 

9" 
-1 // 

_so O/o 8 II 

f.".1' 
l 

;21J O/o 7" 
r7// 
/ 

7{' O/o 6" 
6 /' .,, 

!::>7 O/o 
5" 

C:/I 
~ 

4" 
l.,I /. 

3 II 

<," /,• 

2" 
It· ,-

1" 
/ // 

- .-----



•• 

• 

• 

SONIC FTS MARK I FLAW DETECTOR CALIBRATION 

I OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. 

REFERENCE· PROCEO~E )<:11-.f'~-/~{;,oC.J.. ~ ALIGNMENT 

FLAW DETECTOR 

OF SONIC 

I. CURRENT DRAIN 

2. AMPLITUDE LINEARITY 

3. CALIBRATION OF GAIN ( COARSE ) 

4. CALIBRATION OF GAIN DB ( FINE ) 

5. HORIZONTAL LINEARITY 

6. CHECKS OF POTS AND SWITCHES: 

FREQUENCY MHZ t)I<' 

RANGE OI( 

FILTER ~ 
REP. RATE C)k' 

VIDEO SW. 
(J;f' 

REJECT 

DELAY POT. 

MATL. CAL. 

DELAY SW. 

THRU TRANS - NORM • 

FTS MARK I: 

t/os MA. 

I % FSH 

/3 FSW 

DAMPING of<' 
6 DB SWITCH ____ _..;;:0_.f',_· _____ _ 

Ill@ DEC. 
14 DB SWITCH' _ _ _..;;;;O_K ______ _ 

7. LOW BATTERY LIGHT ADJUSTMENT : 

( JUST ON AT 10; 75 VOLTS) 

Ir CERTIFICATION : 

ALIGNMENT PERFORMED BY : 

S#lll. ~01111 "11-11- 2 

oK 

( SIGNA TUREl 

~ .::J/;N 90 
( DATE ) 

F-39 



INSTRUMENT VERIFICATION RECORD 

INSTRUMENT SERIAL NO. DATE 

Soµ/c. r/S #A~Kf (1}6?¢.76 9 ;J/hv 'Jo 

AMPLITUDE LINEARITY CONTROL LINEARITY 

LARGER ECHO SMALLER ECHO ACTUAL 80 O/o -6 DB ii) O/o 

NOMINAL 

100 % 50 °/o So 0/o FSH 

90 °/o 45 % .t/5% 

80 .O/o -12 DB :i.o O/o 

40 % + 6 DB VJ- O/o 

80 % 40 % ~% 

70 % 35 % 35?.i 
. 20 % + 12 DB 

gf O/o 

60 % 30.% 3tJ?ti 
tzj 

50 % 25 O/o :;s~ I 
+-.. 

d!J?D 0 40 % 20 O/o DISTANCE LINEARITY 

30 % 15 % 15"~ 

20 °/o 10 O/o //)};· 
ACTUAL THICKNESS ULTRASONIC MEASURED 

10
11 /011 

6DB 8 14 DB SWITCH LINEARITY 9" 91' 
100% - 6DB 'IJ' O/o a" g'I/ 

100 % -14DB .18 • % 7" 711 

40% + 608 ~o O/o 6" 6'' 
10% + 14DB 5J- O/o 

5" 5'' 
4" 

tj11 

3" J'I 
2" 

;;µ1 
1" 

// 

~ ,,. 
~BY= ~~-

;;j •. PM - ·- I (SIGNATURE 



• 

• 

• 

SONIC FTS MARK I FLAW DETECTOR CALI BRAT ION 

I OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. 

REFERENCE . PROCEDURE Xll-Et-1 Oto -0 -
FLAW DETECTOR 

I. CURRENT DRAIN 

2. AMPLITUDE LINEARITY 

3. CALIBRATION OF GAIN ( COARSE ) 

4. CALIBRATION OF GAIN DB ( FINE J 

5. HORIZONTAL LINEARITY 

6. CHECKS OF POTS AND SWITCHES: 

FREQUENCY MHZ Q~ 
RANGE a~ 
FILTER Of( 

REP. RATE Qb 
VIDEO SW. t2~ 
DAMPING 0(~ 
6 DB SWITCH l< 

7. LOW BATTERY LIGHT ADJUSTMENT: 

( JUST ON AT 10: 75 VOLTS) 

Il' CERTIFICATION : 

ALIGNMENT PERFORMED BY 

SMRI ~ORll "11-11 2 

F-41 

, ALIGNMENT OF SONIC FTS MARK I: 

fl').... r MA. 

I % FSH 

ot 
ot 

I % FSW 

REJECT ox. 
DELAY POT. a.g, 
MATL. CAL. {},~ 
DELAY SW. C'I... 
THRU TRANS - NORM . CK. 
DEC. ~l~ 

OK 14 DB SWITCH 

Of( 

( DATE l 



-·~PN-l-1 



•• 

• 

• 

I 

SONIC FTS MARK I FLAW DETECTOR CALIBRATION 

OPERATIONAL CHECKLIST FOR SONIC FT s MK I No. __ .... 7_7 __ Yc'"-' .;:;,~_l.;;_o ____ _ 

REFERENCE . PROCEDLRE )<::JI-,,C£-//(~ -,;J (J, /, AL I GNMENT 

FLAW DETECTOR 

OF SONIC FTS MARI< J: 

I. 

2. 

3. 

4. 

5. 

6. 

CURRENT DRAIN 

AMPLITUDE LI NE AR ITY 

CALIBRATION OF GAIN ( COARSE ) 

CALIBRATION OF GAIN DB ( FINE ) 

HORIZONTAL LINEARITY 

CHECKS OF POTS AND SWITCHES: 

FREQUENCY MHZ 

RANGE 

FILTER 

REP. RATE 

VIDEO SW. 
OK 

DAMPING 0~ 
6 DB SWITCH ____ __,Q"'"'tk"°_,__ ____ _ 

7. LOW BATTERY LIGHT ADJUSTMENT : 

(JUST ON AT 10:75 VOLTS) 

I % FSH 

I% FSW 

REJECT c;"<' 

DELAY POT. tJ/( 

MATL. CAL. r;2-f" 

DELAY SW. o/,-<' 

THRU TRANS - NORM . ,_,_0_~-----
DEC. ~,./)r 
14 DB SWITCH ___ --':,;0...;k"''"-------

Ir CERTIFICATION : 

ALIGNMENT PERFORMED BY : 

( DATE ) 

SMlll ,01111 1"11 -II- 2 

F-43 



I 

tzj 
I 

+:--
+:--

INSTRUMENT VERIFICATION RECORD 

INSTRUMENT SERIAL NO. DATE 

Sn /l.//C r-/s /11'/IRK_f 7??-9 ;J--/ 0 

AMPLITUDE LINEARITY 

LARGER ECHO SMALLER ECHO 
NOMINAL 

100 % 50 % 

90 % 45 °/o 

80 °/o 40 °/o 

70 % 35 O/o 

60 O/o 30 O/o 

50 % 25 O/o 

40 % 20 O/o 

30 % 15 % 

20 % 10 % 

60B a 14 DB SWITCH LINEARITY 

100% - 6DB 

100 % - I 4DB 

4"0 % + 60B 

10 °/o ... 140B 

TEST BY= 

PM - I- I 

ACTUAL 

so 0/Q FSH 

7"'S% 

"/£)% 
3.5-(!;' /t' 

30% 

;!-.>% 
;;» fd 
/,.>"/p 

/()~ 

sv O/o 

J<f O/o 

7,f O/o 

_s-o O/o 

CONTROL LINEARITY 

80 % - 6 DB 33' 

80 % -12 DB 
.)-0 

40 % + 6 DB FJ 
20 % + 12 DB 

?3 

DISTANCE LINEARITY 

ACTUAL THICKNESS 

10" 

g" 

e" 

7" 

6 II 

5" 

4" 

3" 

2" 

1" 

ULTRASONIC MEASURED 

I,, 

O/o 

O/o 

% 

% 
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SONIC FTS MARK I FLAW DETECTOR CALIBRATION 

I OPERATIONAL CHECKLIST FOR SONIC FT S MK I No. 77~</ 

REFERENCE PROCED~E }J/-~£-N~· 0 C#f, ALIGNMENT OF SONIC FTS MARK J: 
FLAW DETECTOR 

I. CURRENT DRAIN 9"~7 

2. AMPLITUDE LI NE AR ITY /3 

3. CALIBRATION OF GAIN ( COARSE ) a-/-

4. CALIBRATION OF GAIN DB ( FINE l Cl~/ 

5. HORIZONTAL LINEARITY /3 

6. CHECKS OF POTS AND SWITCHES: 

FREQUENCY . MHZ <!). t:r REJECT CJ./<". 

RANGE t} -/:, DELAY POT. 0. ~ 
FILTER 0./; MATL. CAL • 0 .,k·. 

REP. RATE t:). tf:, DELAY SW. 0-/: 
VIDEO SW. o.r. THRU TRANS - NORM . t2-L 
DAMPING CJ-~~ 
6 DB SWITCH _____ --1&0.::·:...J...· L:c._ ..... __ _ 

DEC. N/A. 
14 DB SWITCH CJ_£ 

7. LOW BATTERY LIGHT ADJUSTMENT : 

(JUST ON AT 10;7!5 VOLTS) o-/'. 

.I! CERTIFICATION : 

ALIGNMENT PERFORMED BY : 
(9" ( SIGNJ\jil 

/ t:? ..::r "'9V 9 d 
( DATE ) 

Siflll 1'01111 I'll· II· 2 

F-45 

MA. 

FSH 

FSW 

_J 



' VERI FICA TIO N 

~ 
INSTRUMENT RECORD 

INSTRUMENT SERIAL NO . DATE . 

50A..ltC.... ,,,C./S 41,.;E:::::_I 77Y-~~v /0 7/'?AJ 9rJ 

AMPLITUDE LINEARITY CONTROL LINEARITY 

LARGER ECHO SMALLER ECHO ACTUAL 80 O/o -6 DB Vu % 
NOMINAL 

12-u 80 O/o -12 DB d-G O/o 
100 % 50 °/o 0/Q FSH 

90 °/o 45 % </J ~ 40 O/o + 6 DB gc) O/o 

80 % 40 % $!Q % 
20 % to % + 12 DB 

70 % 35 % 12.S- % 
60 % 30 % _30 % 
50 % 25 O/o ~)' ~ 
40 °/o 20 O/o o.2.u #1? DISTANCE LINEARITY 

30 % 15 % /i_-% 
ACTUAL THICKNESS ULTRASONIC MEASURED 

% 20 % 10 % /L> 

10
11 LD" 

608 8 1408 SWITCH LINEARITY g" 9d 
100% - 608 y'c:f O/o e" !'" ' 
100 % -1408 /7 % 7" 7"" 
40 % + 608 ~~ O/o 6" 6' 
10% + 1408 s-z O/o 

5" S'' 
4" 7'"' 
3" 3""' 
2" 

~II 

1" 14 

TEST BY' .t.--<<~~.d! 
c7' (SIGNATUR ·----

SWiii PM - I- I ' 
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SONIC FTS MARK I FLAW DETECTOR CALIBRATION 

I OPERATIONAL CHECKLIST FOR SONIC FTS MK I No. 

REFERENCE PROCED~E .::ta..-r-E-;tJ~ -ocJi I, ALIGNMENT OF SONIC 

FLAW DETECTOR 

I. CURRENT DRAIN 

2. AMPLITUDE LI NE AR ITY 

3. CALIBRATION OF GAIN ( COARSE ) 

4. CALIBRATION OF GAIN DB ( FINE ) 

5. HORIZONTAL LINEARITY 

6. CHECKS OF POTS AND SWITCHES: 

FREQUENCY MHZ 
~ 

RANGE O~ 
~k' 

FILTER 

REP. RATE C'Jf 

VIDEO SW. Ok" 
DAMPING O"(' 

REJECT 

DELAY POT. 

MATL. CAL. 

DELAY SW. 

o< 

THRU TRANS - NORM . 

DEC. ,,vfa 

FTS MARK .I 

MA. 

/3 FSH 

o'< 

I % FSW 

6 DB SWITCH -----=°'~~...:.......------ 14 DB SWITCH ___ t1_-'< ______ _ 

7. LOW BATTERY LIGHT ADJUSTMENT : 

(JUST ON AT 10:75 VOLTS) 

.1! CERTIFICATION : 

ALIGNMENT PERFORMED BY : 

5#111 ~01111 P'll -11- 2 

F-47 



INSTRUMENT VERIFICATION RECORD 

INSTRUMENT 

r/-_s /l4 .q/e_K _r So.1Vu ,-, , /· 
SERIAL NO. DATE 

~y"°'GC 19/7 

AMPLITUDE LINEARITY CONTROL LINEARITY 

LARGER ECHO SMALLER ECHO ACTUAL 80 O/o -6 DB 
3g % 

NOMINAL 

100 °/o 50 % 50 0/Q FSH 
80 O/o -12 DB cJ.o O/o 

90 % 45 °/o ~S9t; 40 O/o + 6 DB 8';1- O/o 

80 % 40 % ~~ 
70 % 35 % ~ s--~ 

20 % + 12 DB ~)- % 

60 °/o 30 °/o 30% 
r.rj 

d-~?.. I 
50 % 25 O/o .p-. 

00 
.;JI>% 40 % 20 O/o DISTANCE LINEARITY 

30 % 15 % /5% 
ACTUAL THICKNESS ULTRASONIC MEASURED 

20 % 10 % /O'?o 

10
11 /0 II 

6DB 8 14D8 SWITCH LINEARITY 9" 

100% - 6DB so O/o e" ~·· 
100 % - I 4DB /h' % 7" 7'' 
40 % + 6DB 79 O/o 6 II 

10% + 14D8 .53 O/o 

4" 

3" 

2" 

1" 
I,, 

--------1· 
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; • '..J. RI ~ I ULTRASONIC TRANSDUCER ANALiSIS REPORT 

=~FT C1ATE: .JAN I JI : '3':0 Page I ·of 2 
·iAME ~F GPEFATOR : 8. ~UFFMAN 

TRANSDUCER INFORMATION 

'IANUFACTURE: ."iEROTE·:r. SERIAL NO: 01372.J. 
........... --··1 - RECT. TEST ,"-INGLE = 0 -·1 '""' ..... :;, I T ~t:: 

.: PY 3 T AL ~· i ZE: .50 -~ . \J FREQUENCY = : :::: . 25 

WAVEFORM AND POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL ;;: 1214. 
SERIAL ;:2318A00667 

UTA SETTING 

.'1 TTENUAT ION : lg MOOE = :NORM REF. RATE = :015 
EXT. & INT. ?ULSER Switch to INT PULSER 
EXT. & INT. FULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 
~ 

-----------------------------------------------------------------~-------------

PLASTIC BALL BLOCK S. D. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM : 1 .8 Mhz FREQUENCY = : 2.34 Mhz MAXIMUM = : 2.7 Mhz 

TYPE :SONIC 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE ;/)Y' 
--------------------------------------------------------------------------------

SIGNA1!JRE 

CERTIFICATION PERFORMED IN 

/ DATE 
NO DIA PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM • 

ACCORDANCE WITH XII-FE-126 
-------------------------------------------------------------------------------

F-49 
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s I ';.i. RI I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT CiATt:: JAN !J, t~90 

NAME QF OPERATOR : 8.HUFFMAN 

~IANUF ri1: TURE: 
CASE ~.T'i'LE: 

~ERO TECH 
RECT. 

TRANSDUCER INFORMATION 

SERIAL NO: 

TEST ANGLE = 
FREQUENCY = 

015840 
,-,. 
<J 

: :.:s 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-Z SERIAL ;:1214 
SERIAL #:2318A00667 TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

UTA SETTING 

ATTENUATION :19 MOOE = :NORM REF. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPH;BLE 
MINIMUM = : I . 8 Mh: FREQUENCY = : 2. 27 Mhz MAXIMUM= : 2.7 1'1hz 

ULTRASONIC INST. -- OAC CURVE 

TYPE :SONIC 

:~ s I GAATURE 

MODEL :MARK I 
Ob SETTING : 

CERTIFICATION PERFORMED IN 

F-51 

SERIAL No. :01109E 

ff NOT APPLICABLE Ct L _ 



:i 1'.-J ,i-: "". 

~ANUFACTURE: .;EROTECH 3ER!AL No: J\5840 
=::ERTI Fi C.'1 Ti :Jr,J Cr,"l TE: j ,.;N hl , i 3 90 

fH·.JAL·~":; :::.:,i=:r.J 

-------·--·-"'4 
! 

[~]0 ~--------.-.......... -----------
1 i./ 

ii 
' 

/ ! 

' 
' ' 

':;=··_5~ ~I ___ _,_ __ _,_/_:-4---\~\-+-----+------; 
/ \ 

n 
t I I 

~-- Ji 
' / 

I 
" I 
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S. •..;. R. ! . ULTRASONIC TRANSDUCER ANALYST; REPORT 

CERT DATE: FEc l , : g90 
NAME OF OPERATOR : 8. HUFFMAN 

:'1ANUFACTURE: 
CASE STYLE: 
CRYSTAL SIZE: 

AERO TECH 
ROUND 
.:S~ DUAL 

TRANSDUCER INFORMATION 

SERIAL NO: Al0067 
TEST ANGLE = '21 
FREQUENCY = : 2.:5 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL ;t: I: I <l 

SERIAL ~:2318A00667 

UTA ·3ETT ING 

ATTENUATION : 16 MOOE = : THRU REP. RATE = : 015 
EXT. & INT. PULSER Switch to !NT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

OTHER = : I INCH SECTION ON PT 300 BLOCK. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : 1.8 Mhz FREQUENCY = : 2.56 Mhz MAXIMUM = : :.7 Mh: 

ULTRASONIC INST. -- OAC CURVE 

TYPE :SONIC MODEL : MAR~: i: SERIAL No. :0J 10SE 
Ob SETTING : NOT APPLICABLE ~//_ -

.//i/f/ 
DATE 

NO D/A PlOi REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 

CERTIFIC.'1TION PERFORMED IN ACCORM~G~~~AM·~-Fi::-: ::s 

F-53 



S.W.R.I. ULTRASONIC ~RANSOUCER ANALYSIS REPORT 
MANUFACTURE: AEROTECH SERIAL No: Al0067 
CERTIFICATION DATE: FEB I , I 550 

Rr-.lALOG '.3CRr-.J 
ATTEr .. J l '3. 2 dB .l0r-------------------• 

t I . .,. l I 
·J 'JI ..... ,,. , II / · J ~ "... t\ , ' ,, 'ii. ialil --JI I/·-.. ,.,. ... '"i 1' \. ,.,,~J 1,/\/ v I 
t ~ . I ·~ \ i ., ' l . II 
~ ~ J , 

'3 
e 

-.Jet'---......._ _ _.__~ __ _..___~-~-----
lil 2 ~ 6 B 10 12 l-1 iS 
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e 
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·= 
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I 
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I 

" " \ I 
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I; 

" --... 

Tirne tusec) 

PO~·lER SPECTRUM 

,/ 
\ 

'· 

/ I 
I 

I \ 
l \ 
/ I 

l \ 
I \ 
I \ 

,?'\ \ 
/ \/I I \ I 

' I ~-

I 
·~ 

·.\"~· ..... ____ 
2 :3 4 

Meg ahe r"t:.z 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: SEPT :7, 1989 
NAME OF OPERATOR : 8.HUFFMAN 

Page 1 ,J f 2 

MANUFACTURE: 
CASE STYLE: 
CRYSTAL SIZE: 

AEROTECH 
DIAMOND 
.:s0 

TRANSDUCER INFORMATION 

SERIAL r~o: 

TEST ANGLE = 
FREQUENCY = 

B14232 

• ,., ., c; . '- . .__ 

WAVEFORM AND POWER SPECTRUM INST. 

TYPE: AEROTECH MOO~L: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL #:2318A00667 

--------------------------------------------------------------------------~----
UTA SETTING 

ATTENUATION : 17 MOOE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM : 1 .8 Mhz FREQUENCY = : 2.27 Mh: MAXIMUM= : 2.7 Mh: 

ULTRASONIC INST. -- DAC CURVE 

TYPE :SONIC MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE ?J'c/ -------------------------------------------------------------------------------

~ SIGNATURE 

CERTIFICATION PERFORMED IN 

F-55 

DATE 
NO D/A PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

ACCORDANCE WITH XII-FE-126 
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S.W.R.I. JLTRASONIC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: AEROTECH ~ERIAL No: 814232 
CERTIFIC.-HiON DATE: SEPT 27, i 989 

RNRLr:ri:::; ·~r::.Rr·I 

R TTEN 1 ::' . 2 dB 
.10~---------------------. 

-.J~f.__ _ _._ __ .__ _ _._ __ ..._ _ _.._ __ ..__ _ _.._ _ __. 
~ 2 ~ s liil 1:: l4 16 

Time r.1.1.::e1:;:;,1 

PO~lER SPECiF'UM 

l00 
I ' ·. 

I 
I 

I/ i 
' ·, I ,' \ 

I I 

"-·-- ...___ __ _._ ~-~ ·-I 

I \ 
f \ / ' \ 

I I I \ \ 
\ i \ I I 

\ / \ .. , 
'r .. I \ ', ~.,,..r--.... __ / 

\/ I ··----+----
2 3 

He·~ahertz 
s 
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5.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: FEB 9, 1990 
NAME OF OPERATOR : 8. HUFFMAN 

MANUFACTURE: AEROTECH 
CASE STYLE: ROUND 
CRYSTAL SIZE: .250 

TRANSDUCER INFORMATION 

SERIAL NO: 815562 
~EST ANGLE = 0 
FREQUENCY = : 2.25 

WAVEFORM ANO POWER SPECTRUM INST. 

Page 1 of 2 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #: I 214 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION : 15 MODE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

----------------------------------------------------------------------~--------
TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : 1 .8 Mhz FREQUENCY• : Z.11 Mhz MAXIMUM = : 2. 7 Mhz 

ULTRASONIC INST. -- DAC CURVE 

TYPE :SONIC MODEL :MARK I 
Db SETTING :39 

SERIAL No. :01109E 

SIGNATURE DATE 

CERT!F!CATION PERFORMEQ !N ACCORDANCE ~ITH \II-FE-126 

F-57 



S.W.R.I. ULTRASONLC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: AEROTECH SERIAL No: 815962 
CERTIFICATION DATE: FEB 9, 1990 

ANALOG SCAN 
RTTEH l "? • 4 d E 

.lB.--~~~~~-=~~~~--..:....;;_.~~~~~~---, 
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/ -\ 
•' ,I \ 
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DAC CURVE 
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3. W.R. I . ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: NOV ~. 1389 0 . ,. ~ , age 1 ·=-r ~ 

NAME OF OPERATOR : 8.HUFFMAN 

!1ANUFACTIJRE: 
C,-1SE STYLE: 
CRYSTAL SIZE: 

AERO TECH 
ROUND 
.250 

TRANSDUCER INFORMATION 

SERIAL NO: 
TEST ."iNGLE = 
FREQUENCY = 

013514 
0 

: 5.0 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-: SERIAL t: 1214 
SERIAL t:2318A00667 TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

UTA SETTING 

ATTENUATION : 15 MOOE = :THRU REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

OTHER = : 1 INCH SECTION ON PT 300 BLOCK. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE 
MINIMUM = : 4 Mh: 

TYPE : SONIC 

~ S r'GNATURE 

MEASURED 
FREQUENCY = : 4.53 Mh: 

ACCEPTABLE 
MAXIMUM= : 5 ;'Jh: 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE dff 

DATE 

NO DI~ PLOT REQUIRED ON TRANSDUCER 

CERTIFICATION PERFORMED IN 
TO BE r=WUNTED ON A INEOGE .£;ND/OR USED 

ACCO,S§fi~~~l~~lflJ.1 I-FE-! 25 

F-59 



S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
~ANUFACTURE: AEROTECH SERIAL No: D13514 
CERTIFICATION DATE: NOV 7, 1989 

Ar,JRLOG SCRr·~ 

RTTEN l :3 . 3 dB 
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S.W.R.I . ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: NOV 7, 1989 Page I of 2 
NAME QF OPERATOR : 8.HUFFMAN 

~lANUFACTUF:E: 

CASE STYLE: 
CRYSTAL SIZE: 

P:EROTECH 
ROUND 
. .:s0 

TRANSDUCER INFORMATION 

SERIAL NO: E09485 
TEST ANGLE = 0 
FREQUENCY = : 5.0 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-Z 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION MODE = :THRU REP. RATE = :015 - . ., - .... 
EXT. & INT. PULSER Sw1tch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

OTHER= :1 INCH SECTION ON PT 300 BLOCK. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : J. Mhz FREQUENCY = : 4.69 Mhz MAXIMUM = 6 Mh: 

TYPE :SONIC 

ULTRASONIC INST. -- DAC CURVE 

MODEL : MAR~: I 
Ob SETTING : 

SERIAL No. :01109E 

Nor APPLICABLE ~?r 
----------------------------------------------------------------------~~----•r-

Sii=NATURE DATE 

NO DI~ PLOT REQUIRED ON TRANSDUCER 

Acc~:~~0{~~ ~;~; ~~~5GE AND I OR USED CERTIFICATION PERFORMED IN 
-------------------------------------------------------------------------------

F-61 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: ~EROTECH SERIAL No: E09485 
CERTIFICATION DATE: NOV 7, 1989 

ANAL1Ji~ SCR~~ 

RTTD.J 2.3 dB 
.l0~~~~~~~~~~~~~~~~~~~~ 
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- . . ,_ .,. 
: . ·...:. ,\. l . JLT~ASONIC T~ANSOLlCER ~~ALYSIS REPORT 

2ERT JAiE: JCT ';, : 989 
NAME CF OPERATGR : 8.HUFFMAN 

TRANSDUCER INFORMATION 

i1ANUFACTURE: .~EROTECH =ERIAL ilO: El4Z27 
::,'1SE STYLE: -JIAMONO re:: 7 ANGLE = 0 

~-' 
CRYSTP1L :rzE: .:50 FREQUENCY = : :.:s 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-: SERIAL ::::121.i 
SERIAL :::318A006o7 TYPE: HP WAVEFORM RECORDER MODEL: Sl80A 

UTA SETTING 

ATTENUATION ::0 MODE = :NORM REP. RATE = :815 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. ~ INT. ?ULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. D. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCE?TABLE MEASURED 11CCE::T~ELE 

:1INIMUM : ! . S Mhz FREQUENCY = : 2.:7 Mh= MAXI~UM = · ~ ~ ~h: 

TYPE :SONIC 

ULTRASONIC INST. -- OAC CURVE 

SIG1 AfURE 

MODEL :MARK I 
Ob SETTING : 

CERTIFICATION PERFORMED IN 

F-63 

SERiAL No. :011~9E 

NOT APPLICABLE ;ff'/ 

DATE 
NO DIA P~OT_~EQUIRED ON TRANSDUCER 
TO BE MOUN' tD ON A WEDGE AND/OR USED 
AS ANGLE S EAAL 

ACCORDANCE ~r,~ ~LI-;E-::s 



~.U.R.I. ULTRASONIC ~RANSOUCER ANALYSIS REPORT 
~ANUFACTURE: ~EROTECH SERIAL ~o: E14227 
:EriTIFIC,'1TION DATE: :jCT 1 1 , 1 989 

Fir-.JAL•:·G =.cAr-1 
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S.~.R.I. ULTRASONIC TRANSDUC~R ANALYSIS REPORT 

CERT DATE: NOV 7, 1389 Page I ;Jf 2 
NAME OF OPERATOR : 8.HUFFMAN 
--------------------------------------------------~----------------------------

TRANSDUCER INFORMATION 

MANUFACTURE: AEROTECH SERIAL NO: G21649 
CASE STYLE: ROUND TEST ANGLE = 0 
CRYSTAL SIZE: .250 DUAL FREQUENCY = : 2.25 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 SER I AL #: I 2 1 4 
SERIAL #:2318A00667 TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

UTA SETTING 

ATTENUATION = :3 MOOE = :THRU REP. RATE = :015 
EXT. & INT. PULSER s~1tch to INT PULSER 
EXT. & INT. PULSER : = Switch ta INT TRIGGER 

TARGET REFLECTOR INFORMATION 

OTHER= :1 INCH SECTION ON PT 300 BLOCK. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : I .8 Mhz FREQUENCY = : 2.42 Mh: MAXIMUM = : :.7 Mh: 

TYPE :SONIC 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :QJ1109E 

NOT APPLICABLE tJ!i 
-------------------------------------------------------------------------------

SI NATURE 

CERTIFICATION PERFORMED [N 

DATE 
NO D/A PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND /OR USED 
AS ANGLE BEAM. 

ACCORDANCE WITH XII-FE-125 
-------------------------------------------------------------------------------

F-65 



S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: AEROTECH SERIAL Nq: G21649 
CERTIFICATION DATE: NOV 7, 1989 

. ANALOG SCAN 
RTTEN 5. 4 dB 
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-------------------------~-----------------------------------------------------
S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: FEB 8, I 990 Page 1 of 2 
NAME OF OPERATOR : 8. ~UFFMAN 

TRANSDUCER INFORMATION 

MANUFACTURE: AEROTECH SERIAL NO: H24817 
CASE STYLE: DIAMOND TEST ANGLE = 0 

FREQUENCY = : 2.25 CRYSTAL SIZE: .250 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-Z 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION : 19 MOOE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : 1.8 Mhz FREQUENCY= : 2.34 Mhz MAXIMUM = : 2.7 Mhz 

TYPE : :30NIC 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01 !09E 

' id. w -NOT APPLICABLE~~~--~ 

NOD/A PLOT RE0QJl~ED ON TRANSDUCER 
TO BE MOUNTED ON/~ WEDGE AND/OR USED 
AS ANGLE BEAM. 

CERTIFICATION PERFORMED HJ ACCORDANCE 1..JITH ~ 
----------------------------------------------------------L'2.:..£=fi-1l~_-./L~_-f2__ 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
~ANUFACTURE: AEROTECH SERIAL No: H24817 
SERTIFICP':TION DATE: FEB 8, I 990 

ANALOG SCR~.J 
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: . w. FI : . 

,:E~T '.JATE: JAN 5, ''.390 
NAME 2F OPERATOR : 3.riUF~MAN 

TRANSOUCEF< i: :·JFORMAT I ON 

MANUFACTURE: AERO TECH SERIAL NO: H2·:;912 
CASE '3 T'TLE: P.OIJNO TEST ANGLE = 0 
CR'r'S::l.L SIZE: . .:s~ DUAL FREQUENCY = : :.:s 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-: SERIAL !: 1214 
TYPE: riP WAVEFORM RECORDER MODEL: Sl90A SERIAL ;:23t3A006o7 

IJTA SETT!:~JG 

,GiTTENUATION : 14. f·lOOE = : THRU REP. RATE = : :Ji 5 
EXT. u INT. PULSER Switch to HH PULSER 
E:<T u INT. ~UL SER : = S1..i1 tch to iNT TR I<SGER 

TARGET REFLECTOR INFORMATION 

OTHER= : t INCH SECTION ON PT 300 BLOCK. 

i~CCEPTABLE 

TYPE : SONIC 

FREQUENCY AND SPECTRUM ANALYSIS 

: I. 8 Mh: 

3 I GN,~ TU;:;.::: 

MEASURED 
FREQUENCY = : :.58 Mhz 

ACCEPTABLE 
MAXIMUM = 

ULTRASONIC INST, -- DAC CURVE 

MODEL : MARI<: I 
Ob SETTING : 

SERIAL f"Jo. :!Jt t09E 

NOT APPLICABLE ;c;'J"/ 

DATE 

;_I: 

NO DIA PLOT REQUIRED ON TRANSDUCER 
TO BE ~O~t~TED ON A WEDGE AND/OR USED 

Acc&A~gEi~8i\,\h: I I-FE- 1. :s CERT!F:SATION ?ERFORMED IN 

F-69 
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.: o ... o .- I .. 0 

.:50 

~RANSCUCE~ :NFGRMAT!CN 

SERIAL NO: H31951 
TEST ANGLE = 0 
FREQUENCY = : 5.0 

WAVEFORM ANO POWER SPECTRUM INST. 

T~PE: ~EROTECH MODEL: UTA-2 
T~PE: ~F WAVE~ORM RECORDER MODEL: Si80A 

: i7 MODE = :NORM 
EXT. & INT. ?IJLSER Switch 
EXT. & INT. PIJL'SC:R : = Switch 

SERIAL 11::1214 
SERIAL 1:2318A00657 

REP. ., ~ --1•M r ~ :JIS 
to INT PULSER 
to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S; 0. H. 

: .l ~~ h:: 

FREQUENCY ANO SPECTRUM ANALYSIS 

i1EASURED ACCE?:~t:L=: 

FREQUENCY = : 4.69 Mh: MAXI:·1UM = 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL Ne. :0l 10SE 

NOT APPLICABLE d )/ 

"1h: 

____________________________________________________________________________ "'"::"!.__ 

/ '" ·3 :"31JATUFiE DATE 
NO D/A. PLOT REQUIRED OM TRMlSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 

.~ccc~B.~~~Ls M.P. 1\~: r -=::-,:: s 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: FEB 8, 1990 Page 1 of 2 

NAME OF OPERATOR : 8. HUFFMAN 

TRANSDUCER INFORMATION 

MANUFACTURE: AEROTECH SERIAL NO: J16834 
CASE STYLE: DIAMOND TEST ANGLE = 0 

FREQUENCY ~ : 2.25 CRYSTAL SIZE: .250 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL #:2318A00667 

ATTENUATION 

UTA SETTING 

: I 9 MODE = :NORM 
EXT. & INT. PULSER Switch to 
EXT. & INT. PULSER : =Switch to 

REP. RATE = :015 
INT PULSER 
INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : I .8 Mhz FREQUENCY = : 2.27 Mhz MAXIMUM = : 2.7 Mhz 

TYPE :SONIC 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Db SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE )!r'Jt 

DATE 
NO DIA PLOT RF.QUmED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 

CERTIFICATION P=:RFORMED IN ACCOR6\SN~~Gbrr~E~~~ ::: : :-s-_ // 
----------------------------------------------------------~2~L.=../tfl_C:....~:--~~C'_ __ 

F-73 



S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: AEROTECH SERIAL No: J16834 
CERTIFICATION DATE: FEB 3, 1990 

RNRU)G SCAN 
RTTE1,I 1:-".2 dB 
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-------------------------------------------------------------------------------
S.W.R.I. ULTRASGNIC TRANSDUCER ANALYSIS PEPORT 

-------------------------------------------------------------------------------
SERT DATE: FEB 8, !990 Page ; .J f : 
NAME OF OPERATOR : 8. HUFFMAN 

TRANSDUCER INFORMATION 
----------------------------------------------------------------------~--~-----
MANUFACTURE: 
CASE STYLE: 
CRYSTAL SIZE: 

AERO TECH 
DIAMOND 
.250 

SERIAL NO: 
TEST ANGLE = 
FREQUENCY = 

~2QlZ05 

0 
: 5.0 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-Z 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #: 1214 
SERIAL #:2318AQl0667 

UTA SETTING 

ATTENUATION a :21 MOOE • :NORM REP. RATE = :015 
EXT. & INT. PULSER a Switch to INT PULSER 
EXT. & INT. PULSER : = Sw1tch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 
----~--------------------------------------------------------------------------

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM a : 4 Mhz FREQUENCY u : 4.30 Mhz MAXIMUM = : 6 Mhz 

TYPE :SONIC 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE ~ff_ 
-------------------------------------------------------------------------------

DATE 
NO D/A PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 

. AS ANGLE BEAM. 
CERTIFICATION PERFORMED IN ACCORDANCE WITH li I: 1-.;: : 25 ;( 

-----------------------------------~----------------------L~~~.u...e~s~..J./__~----
F-75 



S.W.R.I. JLTRASONIC 7RANSOUCER ANALrSIS PEP0RT 
'1ANUF~CTURE: ~EPGTE·:H ~ERIAL ·'!J: r:o:0s 
CERTIFIC1HION DATE: FEB :3, !~90 

H~·JRL 1)r~ =.-:mJ 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: FEB 8, 1990 
NAME OF OPERATOR : 8. HUFFMAN 

MANUFACTURE: AEROTECH 
CASE STYLE: DIAMOND 
CRYSTAL SIZE: .250 

TRANSDUCER INFORMATION 

SERIAL NO: K30084 
TEST ANGLE = 0 
FREQUENCY = : 2.25 

WAVEFORM ANO POWER SPECTRUM INST. 

Page 1 of 2 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL U:: 1214 
SERIAL U::2318A00667 

UTA SETTING 

ATTENUATION : I 9 MOOE = : NORM REP. RATE = : 015 
EXT. & INT.· PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : 1 .8 Mhz FREQUENCY = : 2.42 Mhz MAXIMUM = : 2.7 Mhz 

ULTRASONIC INST. -- DAC CURVE 

TYPE :SONIC MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE ?f fl 

lj,?$ n~ -=.;J:;.,..;.:/_..._..·? /~· 7~c-"-.;.., _____ _ . / //a~~~ / P' 

/' SIG TURE DATE 

• NO DIA PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND /OR USED 

CERTIFICATION PERFORMED IN ACCO~A~~~Ls~M:: . : . :::~ ____________________________________________________________ .l.;u.L2_---:Jl.f!..£.£_~c£:::.:. 
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S. W.R. I. ULTPASO~H'C TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: AEROTECH SERIAL No: K30084 
CERTIFICATION DATE: FEB 8, 1990 

Ar--IRLOG :3CRr.f 
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- • :,.u. /"'\ ••• ULTRASONIC TRANSDUCER ANALYSIS RE~QRT 

-------------------------------------------------------------------------------
GERT DATE: ~E9 S, !990 F age i : r ::: 
NAME OF OPERATOR : 8. HUFFMAN 

MANIJFACTURE: 
CASE STYLE: 
CRYSTAL SIZE: 

AERO TECH 
DIAMOND 
.250 

TRANSDUCER INFORMATION 

SERIAL NO: 
TEST ANGLE = 
FREQUENCY = 

!'116258 
0 

: 5.0 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION = :19 MOOE =:NORM REP. RATE = :e1s 
EXT. & INT. PULSER = Sw1tch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : 4 Mhz FREQUENCY = : 4.06 Mhz MAXIMUM = : 5 Mhz 

TYPE :SONIC 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. : 01109E 

dfY J ------------------------------------------~----.N.01...AEPllCABLE----~~~=~·---

NO DIA PLOT R~Qtl!RED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND i OR USED 
AS ANGLE BEAM. 

CERTIFICATION PERFORMED IN ACCORDANCE WITH XII r: ::: 
----------------------------------------------------------~2..it:::..=l:l..P.£;£=Lt/..~c;. __ 
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S.~.R.I. JLTRASONIC T~~NSOUCER ~NALf5IS =EPORT 
,...,ANUF.~CTIJRE: "1EROT:;:.:r1 ::::Fi iA~ '•0: ~· ! 5:53 
CERTIF!CATIQN DATE: ;:=:g 3, ; ·~~0 
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-------------------------------------------------------------------------------
~-~.R. I. ~LTRASO~!S -~ANSOUCER ~NALYSIS RE?0RT 

-------------------------------------------------------------------------------
·:ERT ~ATE: =:;:9 3, ~ 390 Page I =if ::: 

~AME OF JPE?ATOR : 8. HUFFMAN 

TRANSDUCER INFORMATION 
-~-----------------------------------------------------------------------------
'1ANUFAC TURE: 
CASE 3!YLE: 
CRYSTAL SIZE: 

"IEROTECH 
DIAMOND 
.250 

SERIAL NO: Ml6260 
TEST ANGLE = 0 
FREQUENCY = : 5.0 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL ¢:2318A00667 

UTA SETTING 

ATTENUATION : 18 MOOE = :NORM REP. RATE = :015 
EXT. & INT. PULSER = Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. D. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : 4 Mhz FREQUENCY~ : 4.14 Mhz MAXIMUM = : 6 Mhz 

TYPE :SONIC 

SIGNATURE 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Db SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE rid 

NO D/A Pl.OT REQVfRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE ANDJOR USED 
AS ANGLE BEAM. 

CERTIFICATION PERFORMED IN ACCORDANCE WITH XII-: ::s 
----------------------------------------------------------.4,)~t!:....U.il(l'"~::.t.·.c:~=S::--
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S.~.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

GERT DATE: J.'1N i J, ! S9;~ Page i .-::,f : 

NAME ~F GPERAT08 : 5. ~UFFMAN 

TRANSDUCER INFORMATION 

i'IANUFriCTURE: SWRI SERIAL NO: 750 
I"' ·c:-..... t1 ..J t. ::HLE: i<ECT. TEST ANGLE = ,.,, 

'(J 

·:::RYSTriL SIZE: .5iJ x 1 .0 FREQUENCY = : I .5 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: S180A 

·3ERIAL ;: 1:14 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATiON : 19 MOOE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H . 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTP.BLE 
MINIMUM = : 1. 2 Mhz FREQUENCY = : 1. 56 Mh: MAXIMUM = : l .3 ~h: 

TYPE :SONIC 

ULTRASONIC INST. -- DAC CURVE 

SIG ATURE 

MODEL :MARK I 
Ob SETTING : 

CERTIFICATION PERFORMED IN 

F-83 

SERIAL No. :01109E 

NOT APPLICABLE -t'"'ff 

NO D/A (c}T RfQUl~ED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

ACCORDANCE WITH XII-FE-i:S 



JI ',..JI I~ I.:. O 

:-~~NU~~.CTURE: :wRI :E?,IAL ;'lo: ~·J 
::ERTIFU:.'1TION O;HE: J,'1/\l ! J' ; ss .. ~ 

hr~JALCG ·=i::Rr·.J 
,-. ..,...--> l -, 1 .-, I.,...., 

.JB~.-----r_1_;_~_,._, __ ~_,_ .• _~__;,·:1~~-·---~-~~~ 

P1JHER '3PECTRIJM 

l•Jld ~------,-.. --------------
/ '1. 

I 
I 

I 
l I - -
-l 

Mes_1aher"t:::: 
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----------------------------------------------~--------------------------------
3.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT C•rHE: SEPT .: I , i ·399 
NAME OF OPERATOR : B.HUFFMAN 

Page I of 2 

MANUFrCTURE: 
CASE STYLE: 
CRYSTAL SIZE: 

SWRI 
ROUND 
.50 

TRANSDUCER INFORMATION 

SERIAL NO: 785 
TEST ANGLE = 0 
FREQUENCY = : 2.25 

WAVEFORM ANO POWER SPECTRUM INST. 
----------------------------------------~--------------------------------------

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #: 121 4 
SERIAL #:2318A00667 

UTA SETTING 

,AtTTENUATION : 19 MOOE = :NORM REP. RATE :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

3/16 IN. 3/4 THOLE IN E.E.I. BLOCK 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM : 1.8 Mh:: FREQUENCY = : 2.66 Mhz MAXIMUM = : 2.7 Mh:: 

TYPE :SONIC 

SIGNATURE 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Ob SETTING :37 

SERIAL No. :01109E 

DATE 

CERTIFICATION PERFORMED IN ACCORDANCE WITH XII-FE-126 

F-85 



S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: SWRI SERIAL No: 785 
CERTIFICATION DATE: '3EPT 21 , i 989 

m,JRLOG SCR~·l 

RTTEN 22.:3 dB 
.10.---~~~~~~~~~~....;_,;::..._~~~~~~-. 
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.I 

I 
''· 

. ~....--.__.... 
/ ... 

2 ·3 

Megahertz 

DAC CURVE 

. "· "\. 

\ 
~~ 

'• .. 
"].._ 

... 
~~\ 

).-~-~ 
,.;-~· 

'-. .,,._ 
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·:I w. RI I . ULTRASONIC TRANSDUCER ANALYSIS REPORT 

::CRT '.JATE: J.~N ·j: 1 990 Page 1 of 2 
~AME 0F Q~ERATOF : 5.hUFFMAN 

TRANSDUCER INFORMATION 

:·~ANUFACTURE: Si.JR I SERIAL NO: 809 
, ... .:..c= : "':"'..,'I C • RECT. TEST ANGLE = 0 -·I I WL- ~' '·-i..... 

::.RYSTAL :; .l. ~=-: . .:.· 15 FREQUENCY = : 2.25 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: ~EROTECH MODEL: UTA-2 SERIAL #: I 214 
SERIAL #:2318A00667 TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

UTA SETTING 

ATTENU:'HICN :16 MODE =:NORM REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. ~ INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

MEASURED ACCEPTABLE 
"1INIMUM = : I .8 Mhz FREQUENCY = : 2.27 Mhz MAXIMUM = : 2.7 Mhz 

.,.YPE :::JNIC 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01 l09E 

NOT APPLICABLE ~ff 
---------------------------------------------------------------------------==---

O' s I G NATURE 
NO D ;;urr RfQOlRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

CERTIFICATION PERFORMED IN ACCORDANCE WITH XII-FE-i25 
-------------------------------------------------------------------~-----------
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C 'I - 'T' _.I....,, Ir:.• 4 • ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT GtiTE: .Jf;N l 0: 1 990 
NAME JF OPERATOR : 3.HUFFMAN 

TRANSDUCER INFORMATION 

:1AfiUFAC TURE: : l..JR I SERIAL NO: I l 
.., 

' ' -I 

CASE STYLE: RECT. TEST ANGLE = e 
C.RYSTAL SiZE: ..,. "7C:: FREQUENCY = : 

., .:s ..J ! ...: -
WAVEFORM AND POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 SERIAL ~:1214 

SERIAL ~:2318A00667 TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

ATTENUATION 

ACCEPTABLE 

UTA SETTiNG 

: 16 MODE = :NORM 
EXT. & INT. PULSER Switch to 
EXT. & INT. PULSER : = Switch to 

REP. RATE 
INT PULSER 
INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. D. H. 

FREQUENCY AND SPECTRUM ANALYSIS 

MEASURED f1CCEPT1i8LE 
MINIMUM = : 1. 8 Mhz FREQUENCY = : Z. 27 Mhz MAXIMUM= : 2.7 ~1hz 

TYPE :SONIC 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARI< I 
Db SETTING : 

SERIAL No. :01 !QJSE 

NOT APPLICABLE ~d 

/DATE 
NO DIA Pl.OT REQUIRED ON rn.-"tNSDucrn 
TO BE MOUNTED ON A WEDGE AND/OR US20 
AS ANGLE BEAM. 

CERTIFICATION PERFORMED IN ~CCOROANCE ~ITH xII-FE-1:5 

F-89 
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: 0 :_J 0 ;:, 0 : I 

~WRI 

;;Ec7. 
. 50 x : . J 

TRANSOUCER INFORMATION 

SERIAL NO: I 160 
TEST ANGLE = 0 
FREQUENCY = : :.:5 

~AVEFORM ANO PQWER SPECTRUM INST. 

Page I :,f : 

-·:r:::E: o;EROTEC:-i MODEL: UTA-Z SERIAL #: 1 Z; .i. 

SER1AL :::318A00667 -~p:::: ~~ WAVE~ORM RECCRDE? ~ODEL: 5i80A 

..'..: 7 7c~'lUATIC·N 

-".FE : SONIC 

: ,-'I 

: I. 8 

UTii SE!li:NG 

r10DE = :NORM REP. RATE = :015 
~-,-
~ •• I• .3, INT . ?IJLSE;:I Switch to INT PULSER 
E:<i. ? INT. ?UL SER : = Switcn to INT TRIGGER ur 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY AND SPECTRUM ANALYSIS 

:1EASuRE!J ACCEPTABLE 
FREQUENCY = : 2.27 Mhz :'1AXIMUi1 = 

ULTRASONIC INST. -- OAC CURVE 

SERI._,L No. :0110SE 

. .., -. ,,;.,. . ( 

MODEL :MARK I 
Ob SETT~NG : 

NOT AFPLICABLE ~// 

Mh;: 

SI Gf~rf!i..!RE DATE 
NO DIA PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 

CERT:F!CATION PERFORMED IN ACCORDA~§~~q~ 8tf~-"FE:- I 26 

F-91 
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S. W.R. I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: MAR 5, !390 P3ge ! ·::f 2 
NAME OF OPERATOR : 8. HUFFMAN 

TRANSDUCER INFORMATION 

~ANUFACTURE: SWRI SERIAL NO: !554 
CASE STYLE: RECT. TEST ANGLE = 0 

FREQUENCY= : 2.:s CRYSTAL SIZE: .375 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL#: 1214 
SERIAL ~:2318A00667 

UTA SETTING 

ATTENUATION : 15 MOOE = :NORM REP. RATE = :015 
EXT. & rNT. PULSER = Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM : 1 .8 Mhz FREQUENCY = : 2.27 Mhz MAXIMUM= : 2.7 ~h: 

TYPE : SONIC 

..- SIGNATURE 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01109E 

NOT APPLICABLE /l'f/ 

NO D/A PLOT ~~QfJIRED ON TRANSDUCER 
TO BE MOUNTED ON A Wt:DGE AND/OR USED 
AS ANGLE BEAM. 

CERTIFICATION PERFORMED IN ACCORDANCE WITH :·,:: -:-- - _;::: -C' 
- - -- - ----- - ---------- - - --- - -- - - ----------------------- - - - _62._.tf?._:.&.£.:?:..·_ ~~{- -- - - - -
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S. 1.iJ. R. ! . ~LTPASONIC -=~NSOUCER ~NALYSIS QEPORT 
'·1A~JUF~CTURE: ·:tJR I ::;:s IAL :'·hJ: '5'54 
:ERTIF!CATrON DATE: MAR ~ ·ss0 

Time ll_1secJ 

POHEP '~F'ECTF.'IJM 

i 
I 
i 
I 

-·~--'--1 

I : l \ I 

~,, 1--1----+-I• _ __, ... /....J../ 1-_.._'\,__,I___;_-...______, 
I I ,' : \ I . ... 

~ '-' -'-----"--~--'---' . "·"""--· .. --- _.___,,;;-~j 
~ j 3 :; 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

:ERT DATE: MAR 5, 1990 Page i cf 2 
NAME OF OPERATOR : 8. HUFFMAN 

TRANSDUCER INFORMATION 

~ANUFACTURE: SWRI SERIAL NO: 1897 
SASE STYLE: RECT. TEST ANGLE = 0 
CRYSTAL SIZE: .375 FREQUENCY = : 1 . 5 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SER. I AL #: 121 4 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION = :5 MOOE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY AND SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM : 1 .2 Mh: FREQUENCY = : 1 .64 Mhz MAXIMUM = : 1 .3 Mh: 

ULTRASONIC INST. -- OAC CURVE 

TYPE :SONIC SERIAL No. :01109E MODEL :MARK I 
Ob SETTING : 

.d:fr/ 
--------------------------------------------------N-Gt-AF~.t.JCABLE----=~~ 

' SIGNATURE 
NO DIA PLOT RfQtJffiEO ON TRM/SDUCER 
l~ g~G~~~~~~r ON A WEDGE AND/OR USED 

CERTIFICATION PERFORMED IN ACCORDANCE WITH ";<,,;_= ,:.. --pI&-i/t-t" __________________________________________________________ t.:,;Z';f__j(_ _____________ _ 
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S. W.R. I. ULT~ASONIC TFANSOUCEP ANALYSIS PEPORT 
'1ANUFACTURE: :;:;JR I ::t:"'IAL ~Jo: I 297 
CERTIFIC.'HION DATE: :1AR S, ! 990 

:=1~·JAL'~'i:~ ·::::::111 
ATTC:i-·i ":-". ·= 1:i B 

.10~, ------------~~----~ 
r 

POHEP ':'.:F'ECTF!JM 

tm:i ~------------------~ 
I \ 
' I 

i ! I ·,, I ·' I 

I I 
I I. I ! 
i '· p ! I I 1, I I ·' I 

I I \ I I I 

I I 1, i I 

fr· I 
.I 'ti I I . ~ I 

11
1 

\ I / I 
r.~~~t·~~--~----~-...~~ 
11 \. .-'I i'' : I I 
) 1

1
'·--"-. l I \." ... _/I I.. • ! 1 

Y,J ._ __ .. ,_. ____ 1 ____ :,_,_ .... ___ •. ---._ .. __ • ____ --_-_·-J.=----=-------""" ..... "-'-~ 

2 3 
Me·~aheri:.:z 
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: . w. F.:. JLTRASONIC TRANSDUCER ANALYSIS REPORT 

=~P7" :·:=-iTE: jfir.J 1 G ~ 1 9g0 Pe\ge l ::;.f ;:: 

·: . .:.ME :.;:: OPE~.~TOR : S. ;-CUFFMAN 

SWRI 
RECT. 
. 50 :<: 1. J 

TRANSDUCER INFORMATION 

SER I AL ~HJ: 

TEST ANGLE = 
FREQUENCY = 

lS07 

• I C 
• I • _, 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: ~EROTECH MODEL: UTA-2 SERIAL :¢:1214 
SERIAL #:2318A00667 7 YPE: HP WAVEFORM RECORDER MODEL: 5180A 

UTA SETTING 

ATTENUATION : lg MOOE = : NOR.M REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. ~ INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY AND SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
:'1INIMUM : I.: Mh:: FREQUENCY = : 1.56 Mh:: MAXIMUM = : 1 .8 Mh:: 

TYPE : SONIC 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Db SETTING : 

SERIAL No. :0110SE-?,, 

NOT APPLICABLE ztlY 
--------------------------------------~----------------------------------------

CERTIFICATION PERFORMED IN 

F-97 

/ DATE 
NO D!KPLOT REQUIRED ON TRANSDUCJ:"R 
TO Bt i~iOUtHED OH'~ WEDGE i~!W/OR -USED 
AS ANGLE BEAM. 

ACCORDANCE WITH ~II-FE-!26 
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~ . ""\ -
:. 0 •..J I r:. I l 0 ULTRASONIC TRANSDUCER ANALYSIS REPORT 

':EFT ;JATE: JAN I: ' '990 
~lAi·1,E JF ,:;PERATrJi=i : 2. ·~uF:=MAN 

TRANSDUCER INFORMATION 

~iANUFACTURE: 3WRi SERIAL t:o: !'365 
l:ASE S T'fLE: R.ECT. TEST ANGLE = •J 
,:RYSTAL SIZE: . 50 FREQUENCY = : I .5 

WAVEFORM ANO POWER SFECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-: 'SERIAL ll:: 1:1~ 

SERIAL 1:2319A00667 TYPE: HP WAVEFORM RECORDER MODEL: S180A 

ATTENUATION 

ACCEPTABLE 
:·?I r·J I MUM 

TYPE :SONIC 

: 10 

. ' -
' I'"-

. iJT,'1 SETTING 

~!ODE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch t (j INT PULSER 
EXT. Ci INT. PULSER : = S1.ui tch t ·~ INT TRIG5ER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

Mhz 
MEASURED 
FREQUENCY = : I .56 Mhz 

P1CCEPTA8LE 
MAXiM!JM = • 1 :; 

I 'I,_. 

ULTRASONIC INST~ -- OAC CURVE 

MODEL :MARK I 
Db SETTING : 

F-99 

SERIAL No. :01 !'J9E 

NOT APPLJCABLE #!/ 

NO DJ~ ?LOT REQUIRED ON TRM!SDUCFR 
TO BE MOUNTED Oi'~ A WEDGE tiND/OR -USED 

.:..-,-,.,cA~,~GLE,6£.GM,_==-. -c 
1 ·•-·'-·1,_•j ,J, ,l,,l_.,_ "".l. 1 t, •\ - "" • - -·...; 



- • r r- r ':• .w oi'<. I J. f 

t-~ANUFACT 1_1RE: 3WRI 
JLTRASONIC TRANSDUCER ~NALYSIS REPORT 
:.ER!PtL ~~a: 1565 

CERT!FI:ATION DATE: J.C1f\J I 1 , I g 90 

i 

IJ ·I 
11 

'/ ~ ,, 1' 1 
1J ~ .~ . ~ I II 
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~. w. R. I. ULTRASONIC T~ANSOUCEF ~NALYSIS REFJRT 

CERT DATE: jAN ! I , l '3'30 =age ; .::.f 2 
i'iAME :jF 1JPEP.AT'JR. : E. :-iUFFMAN 

TRANSDUCER INFORMATIJ~ 

;'•1ANUF AC TURE: 3WRI ·SER I AL f'j:J: : 963 
CASE ST''i"LE: RECT. TEST P1NGLE = 0 
:R 'r'S T iiL SIZE: . 51~ FREQUENCY = : I .5 

WAVEFORM AND POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 3ERiAL #: 1:14 
SERIAL #:2318A00667 TYPE: HP WAVEFORM RECORDER MODEL: S180A 

,'1 TTENUAT I ON 

ACCEPTABLE 
MIN I MUM 

T'lPE :·SONIC 

UT,_, SETTING 

: ! 0 MODE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch t .~ INT PULSE::( 
EXT. il INT. PULSER : = Switch " - WT TR IGGEr. \.I ·~ '..J 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

MEASURED ACCEP'ABLE 
: 1 . : Mh: FREQUENCY = : : . 56 Mh: MAX~MUM = : 1.3 1~lhz 

ULTRASONIC INST. -- DAC CURVE 

MODEL : MAR~: I 
Ob SETTING : 

SERIAL No. :~I 105E 

NOT APPLICABLE >tfY 

} 
/ UM I".:. 

NO D(A PLOT nEQIJIRED ON TnANSDUCER 
TO BE MOUNTED ON A WEDGE ANDiOR US£D 
AS 1~NGLE BEAri;J 

~CCCROANCE ~ITH ·:r-=~-':3 
-------------------------------------------------------------------------------

F-101 



3.~.R.I. 0LTRASONIC TRANSDUCER ANALYSIS REPORT 
-.. ~ANUF~.C7URE: :.:.iJRI ~ERit1L ~J.~: l368 c~-- ~ - : ~ 

I • ,t_:ft:. _ '-'I ..._ • ·:::ERTIFE;HION DATE: jAN 11, i '390 

T 1 me 1. '.J ::; e c J 

PCiHER ·=.PECTPIJM 

I /\. 

I I 
p 

! 
i 

I • I JI 

I I 
J 

I i I r 

t .j-" 
/-•. . /I \I ,. .. .. . \ . I .; 

I 
2 .3 

lbs13ahertz 

• 
F-102 



• 

• 

• 

- - -: • ·...i • :- • - • 

.··:..== :-:-•:1 c:. --· ...... __ -··'--· . ·-- . 

.-:· .. ·:~.:.1 .: ~ 7'c:' • .... \ ... ,, . .._ -·--· . =·.:J ' : . J 

~VPE: ~E?OTECH MODEL: ~TA-: 

TYFE: ~p WAVE~QRM RECORDER ~COE~: ;iS0A SERIAL :::3l8A00E57 

ATTE1;1JATION "' : 16 

: I. 9 

TYPE :SONIC 

MOOE "' :NOF.M REP. RATE = :015 
E:<T. ' INT. PULSE~ ~ 

.. - . . :i.ij.L .cri to :NT PULSE~ 
EXT. & INT. PUL:E~ : .. S:.11 tch to rnr TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. J. H. 

FRE~UENCY ANO S?ECTRUM ANALYSIS 

MEASURED 
Mh:: FREQUENCY = : z.:7 Mh: 

ULTRASONIC INST. -- OAC CURVE 

ACCEPTABLE 
MAXIMUM = 

MODEL : MARI-: : SERIAL No·. : 01109E 

... ~ 

• ..:., •I 

Ob SETTING : 
· NOT APPLICABLE d~J'"/ 

-----------------------------------------------------------------------~--

S !GNATURE · DATE 
NO O/A PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

~-~T·F--A·roN pc~F-~Mc0 T~• ·-~oROANCE ·· 1 ITH ·- -- ·---c:. ... 1 J.1.. .. 1.
1 

-" ur-u.,_• -·• :"11..'- w ·~~- _- --::... -//~-

----------------------------------------------------------/s.t.::..12_~.11..J:..~------:t::'---
F-103 



:.~ .. =.:. ...!L-~.;s!:NI: -=.:..·.1·::1...:.:=:~ .:...'J~L~s~·= 
~:~·\JL·~ ~C 7:...:RE: : ·.UR: =~~I AL. '-!c: : : ~ = 
:::R~:F:,:AT!ON CATE: ==:: :~. · ~':·;:) 

i;~.IRL':,1~ ;:.:;:;r I 

T:me :u.;;ec 

t0(!] .:-------::-----""""----.--------
/ 
I :/ \ 

I ·1 \. I I I i 

? 
~ 

·. ' 11 \ i I I \ ! '· 

! 
\ I ' i I I I I ' ., 

I 

.. 
:Iii 

! ·. I 
i ! I I i I ' ,. 

\ 

·= 
~ 

..., 
i I ' ' ! I I i I ,' 

" ! " y- .. ' I I I I ; ' I ' I I 
' ·, .. I ·- I \ i i ! .' 

' '.j 

I .! I 

I I I ~ ... 
i i I l ~-----L__ j 
I I I 

F-104 

---~--
-- -· - I - . -- --- - .... ;. - • 

• 

• 



• 

• 

• 

3. w. p. ~. ULTRASONIC ~RANSDUCER ANALrSI5 RE?QRT 

CERT iJATE: OCT :s, : 589 ?age · ~r ::: 
NAME QF OPERATOR : 8.HUFFMAN 

TRANSDUCER INFORMATION 

MANUFACTURE: SWRI SERIAL NO: 2545 
CASE STYLE: RECT. TEST ANGLE = 1.'.l 
CRYSTAL SIZE: .375 FREQUENCY = : I . 5 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 SERIAL #:1214 
SERIAL #:2318A00667 TYPE: HF WAVEFORM RECORDER MODEL: 5180A 

UTA SETTING 

ATTENUATION = :0 MODE = :NORM REP. RATE = :~IS 
EXT~ & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. D. H. 

FREQUENCY AND SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTA6L~ 

MINIMUM = : I.: Mhz FREQUENCY = : I. 56 Mhz MAXIMUM = : ! • 3 ·'lh::: 

TYPE :SONIC 

·:. IGNriTURE 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Db Sc::TTING : 

SERIAL No. :01109E 

NOT APPLICABLE _>5t=-:.._?/_'_ 

NO D/A PLOT i\EQUITTID ON TRANSDUCER 
TO BE MOUN fED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

CERTIFICATION PERFORMED !N ACCORDANCE WITH ~II-=~-1:5 

F-105 



S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: 3WR I SERIAL No: 2545 
CERTIFICATION DATE: QCT ZS, 1989 

Rt'>lRLOG :3CRN 
RTTEN 2.1 dB 

.l0...-~~~~~~~~~~~~~~~~~~~ 
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~ . '.J. ;:;·. I . JL 7 PAS0NIC 7 PANSDUCER ANALYSIS ~EP0PT 

.:ERT C'ATE: i"!AR 5. : ·::90 
:'!AME ,JF •JPEPATOR : s. ~un=-~~AN 

TRANSDUCEP INFORMATION 

""ANUFACTURE: ·~wR I :=RIAL ~JO: :s:s 
1:A<:E ST'i'LE: ROUND DUAL ----r 

I t::;, ' C:.NGLE = 0) 

·.:.PVSTAL S iZE: .375 >=-REOUENCY = : 
.., . :s ~ 

WAVEFORM ANO POWER SPECTRUM INST. 

~YPE: AEROTECH 
~YPE: HP WAVEFORM RECORDER 

!"'OOEL: UT.'i-2 
MODEL: S!80A 

·::ER T AL it: I : I .t 

SERIAL ~::3!SA00667 

ATiENUATION : 11 i10DE = : THRU REP. RATE = :QIS 
EXT. & INT. 0 ULSER Switch to INT PULSER 
EXT. & INT. PULSER : = s~1tch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

OTHER = : I INCH SECTION ON PT 300 BLOCK. 

ACCEPTABLE 
MINIMUM : ! . 8 

FREQUENCY ANO SPECTRUM ANALYSIS 

MEASURED 
Mh: ~REOUENCY = : Z.34 Mh: 

ULTRASONIC INST. -- DAC CURVE 

ACCEPTABLE 
1'1.'IXIMUM = 

1100EL : MARK I 
Ob SEiTIN6 : 

SERIAL ~Jo. :0110'3E 

...... "":' . - . ' 

., . .,, . 

Mh: 

_________________________________________________ _N_QI_~pf_LJ~A~~; ____ :~~~----

F-107 

NO D/A PLOT RE6urfilo ON TRANSDUCER 
TO BE MOU:HED ON 1~ WEDGE ANDJOR USED 
AS ANGLE BEAM. 



s I :_,J. R. ! I 0LTRASONIC TRANSDUCER ANALYSIS REPORT 
. .,.~!\JU~~ 1:TUF.E: :!;JR i :EF: I AL Ne: :578 
::::::TIF~CAT!,JN O~TE: :"''1R 5, l '390 

:=!NRL 1~"~ ~·:.~r·l 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS PEPORT 

:ERT DATE: MAR 5, 1990 P:ge ! of : 
~AME OF OPERATOR : 8. HUFFMAN 

TRANSDUCER INFORMATION 

"'ANUFACTURE: SWRI SERIAL NO: :675 
CASE STYLE: RECT. TEST ANGLE = 0 
':RYSTAL SIZE: .375 FREQUENCY = : I .5 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL i:2318A00667 

UTA SETTING 

ATTENUATION = :6 MOOE = :NORM REP. RATE = :015 
EXT. & INT. PULSER = Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : I .2 Mhz FREQUENCY= : 1.48 Mhz MAXIMUM = : ! . 3 •'ln: 

TYPE :SONIC 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIAL No. :01109E 

)Ct:r/ 
--------------------------------------------~--~QJ_AP.P..LI.CABLJ.....E _______ ..,.2'!'.!!i-~· 

/ • SIGNATURE NO D/A PLOT RIR]lTmED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

- · CERTff!CATION PERFORMED IN ACCORDANCE :.JITH :+-: ;.;;,-:.=--if"1~-//e'-.t' 
----------------------------------------------------------~~-~-.!!(~-------------
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3. W.R. I. _'L TPASmJ IC 'RANSiJUCER AN ALYS r= :::.EPORT 
"1ANUF""CTUPE: ~ 1.JRI :EF:I:'''- 'le: ::S75 
::'ERTIF~C.~TION DATE: MAP S, '~':0 

~~GE : _ • F.t,JRL<:n:.; =.1:R~-! 

> 
::; ~ 
' ~ 

~.·_::i. lillil~ .r'1, 
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-!- ii \j I 
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·., _ _... r·-.... ------+----·-i 
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~. 1,j IF . I . JLTRASONIC TRANSDUCER ANALYSIS REPORT 

':ERT DATE: .~AR =, 'ggQ) Page I cf ::: 
NAME ~F OPERATOR : S. HUFFMAN 

TRANSDUCER INFORMATION 

"'"1NUFACTURE: SWRI SERIAL i'JO: 2678 
1:·ASE STYLE: P.ECT. TEST ANGLE = 0 
CRYST.~L SIZE: .:75 FREQUENCY = : I .5 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL 11:: I 2 I 4 
SERIAL #:2318A00667 

UTA SETTING 

ATiENUATION :~ MOOE = :NORM REP. RATE = :~15 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM = : 1.2 Mhz FREQUENCY=: 1.48 Mhz MAXIMUM= : 1.8 Mh:: 

ULTRASONIC INST. -- OAC CURVE 

TYPE :SONIC SERIAL No. :Qll leJ9E MODEL :MARK I 
Ob SETTING : 

:d// _______________________________________________ llOJ_AP.PJ.I.CAB.1.....1.LE~---.......... ~· __ 

NO D/A PLOT R~QDIRED ON TRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

SERTIFICATION PEPFORMEO IN ACCORDANCE WITH :: I: -: . :::: /ff' 77 
------------------------------------------------~--------A~·:.,AL.2€:7_-../ ___ -£ ___ _ 
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=.w.R.I. JlTRASDNIC r?ANSOUCER ANAL1S!5 ~EPORT 

~EPTI=ICAT!QN DAT~: ~AR 5, !990 
Ar.JAL,:1:; ·;::R~·J 

·HTT::'.t ! ·~. ~· •:l 8 . !D.--------------..::. ______ _ 
~ 

:1 I 
11 tl i 
it ii I 

=· 1 111 ·"1 I 'o -lilL .~ i I ' I 1 ., 
t - 1<1 r-___,,.--___,....,._ __ .J I ( I / i I ·, .. . I 

~ ·1 I I ' V '.j ... ~ --·--~------., 

·~ t t 11 I 1 r I 
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p 

11 

t 

Iii 2 E. !i<i 12 '.. j c 
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2 ... 
Megaher"i:.= 
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S. 1.J.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: JAN 18, 1990 Page I of 2 
NAME OF OPERATOR : 8. HUFFMAN 

MANUFACTURE: 
CASE STYLE: 
CRYSTAL SIZE: 

SWRI 
ROUND 
I. 0 

TRANSDUCER INFORMATION 

SERIAL NO: 2893 
TEST ANGLE = 0 
FREQUENCY = : 2.25 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION :37 MODE = :NORM REP. RATE = :015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

3/16 IN. 3/4 THOLE IN E.E.I. BLOCK 

FREQUENCY ANO SPECTRUM ANALYSIS 

ACCEPTABLE MEASURED ACCEPTABLE 
MINIMUM : 1 .8 Mhz FREQUENCY• : 2.19 Mhz MAXIMUM= : Z.7 Mhz 

TYPE :SONIC 

S GNATURE 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Db SETTING :47 

SERIAL No. :01109E 

DATE 

CERTIFICATION PERFORMED IN ACCORDANCE WITH XII-FE-126 

F-113 



S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: SWRI SERIAL No: 2893 
CERTIFICATION DATE: JAN 18, 1990 

Rt,IRLOG ·=:cRr.1 
RTT'a-1 3'3. l d8 

.10....-~~~~~~~~~~~~~~~~~~~ 

-. H'l 
i::i 2 4 6 a !la 12 l4 16 

Time I 1.JSeC; I 

POWER ·=:PECTRUM 
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p I \ I e 
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r sia \ 
•: i \ 
e ,. 

\ 
n / 

" 
t I""\ 

...... \ ,-- \ 

'\ / 
. / ·· ... 

I 
· ... / i ··. -[i] .. 

Q 2 3 5 
Megahertz: 

DAC CURVE 

l 0: 

~..;<--:- ···, 
;{..w' ' ... 

YI l.:.....__1:: '• --#-.. / 

D 
•y' .. ~ ...... ·-~ ..... 

5- I 
A J' ' c 

f~~ I 

! 
J I 

:r. lil :.ii 2.Q 3. Iii ~. lil 
HOLE DEPTH 
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- - . 
~ • :..,; • r( • .!. • ULTRASONIC TRANSDUCER ANALYSIS REPORT 

,:::ERT JATE: MAR : :: , : 990 Page i of 2 
iJAME ::iF CPERATOR : 5. :-iUFFMAN 

:1ANUFACTURE: 
CP~SC: :~YLE: 

CRYS7.~L =I ZE: 

SWRI 
::ouNo 
: . 0 

TRANSDUCER INFORMATION 

SERIAL NO: 2894 
TEST .'1NGLE = 0 
FREQUENCY = : :.:5 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: SJBOA 

SERIAL #: 1214 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION :34 MOOE = :NORM REP. RATE = :QJS 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

3/16 IN. 3/4 THOLE IN E.E.I. BLOCK 

FREQUENCY AND SPECTRUM ANALYSIS 

ACCEP'r"r.BLE MEASURED ACCEPTABLE 
MINIMUM : I. 3 Mhz FREQUENCY= : 2.11 Mhz MAX I MUM = : 2. 7 M h z 

TYPE : ·~ON IC 

~.GNATURE 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Ob SETTING : 46 

SERIAL No. :01109E 

DATE 

CERTIFICATION PERFORMED IN ACCORDANCE WITH X+! :-- ':::s __ /
6

-C" ___________________________________________________________ {,.J_:~~-...A/_i7__L:',>-_~-------

F-115 



S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
~ANUFACTURE: SWRI SERIAL No: :894 
CERTIFICATION DATE: MAR 29, 1990 

R~~RLiJG •::;CRN 
ATTEf-.l 36.:::! dB 

.JG.--~~~-~-~~-~-----------, 
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3.~..i.:= .. : . 

CERT DATE: OCT i7, 
NAME OF GPERATOR 

MANUFACTURE: 
CASE ~TYLE: 

CRYSTAL ~IZE: 

3WF. ~ 

ROUND 
. 37:i i:UAL 

T::::-:- ,~i%i...=: = 
F~E-::...;Er·lC': : =. ,J 

--------------------------------------------~----------------------------------

TYPE: AEFIOTECH 
TYPE: HP WAVEFORM RECORDER 

ATTENUATION 

ACCEPTABLE 
MINIMUM 

TYPE :SONIC 

: ! -: 

·_!: r.-.: 
~.111r.c1 · _,_,t..._. 

'·~CDE 

= ,_,L·: E~ 

==::=-=···=-

F-117 

- ' • - . ·I - .,. 
::::::2,:,.,00:::;:"7 

. '-'' = 
- .... - ~ - ~ ..... ,_' ·. - ... '~ i - ' . - - --...... - -·. 

NOT APPL!CABLE _""""~""'-1}1~-

NO DIA PLOT REQUIRED ON TRANSDUCER 
TO BE MOUNTrn ON A WEDGE AND/OR USED 
AS ANGLE BE.~M. ----- . --- - .. 



S.W.R.I. 0LTRASONIC RANSDUCER ANALrSIS ~EP0RT 
:1ANUF,.;CTIJRE: 3WR I SERIAL NO: 01 3 
CERTIFICATION DATE: OCT 17, 198 

Rr·.JRL0G SCR~.J 

. l ~:i I ATTEJ.I l S. 0 •:l B 

I 
'I I 
•:1 I 

r1 ~~JV' 
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ia z 4 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

~ERT DATE: NOV 3, 1989 Page I cf 2 
NAME CF OPERATOR : 8.HUFFMAN 

MANUFACTURE: SWRI 
SASE STYLE: ROUND 
CRYSTAL SIZE: .250 

TRANSDUCER INFORMATION 

SERIAL NO: 3221 
TEST ANGLE = 0 
FREQUENCY = : 2.25 

WAVEFORM AND POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 
TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

SERIAL #:1214 
SERIAL #:2318A00667 

UTA SETTING 

ATTENUATION = :Z MODE = :NORM REP. RATE = :015 

ACCEPTABLE 
MINIMUM = 

TYPE :SONIC 

EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : =Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

MEASURED 
: 1. 8 Mhz FREQUENCY = : 2.03 Mhz 

ULTRASONIC INST. -- DAC CURVE 

ACCEPTABLE 
MAXIMUM = 

SERIAL No. :01109E 

. ~ ""';' 
o '- I f 

MODEL :MARK I 
Ob SETTING : 

NOT APPLICABLE 411 

s(GNATURE DATE 

Mhz 

NO DIA PLOT REQUIRED ON TRANSDUCER 

CERTIFICATION PERFORMED IN 

F-119 

TO BE MOUNTED ON A WEDGE AND/OR USED 
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S.W.R.I. ULTRASONIC TRANSDUCER ANALYSIS REPORT 
'·•ANUFACTUPE: :;..;p I ::ER I AL r·lo: ::;:::: 1 ;:AGE - .Jf ., 

~ERTIFICATION DATE: NOV 3, :g99 • 
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S.W.R.i. ULTRASONIC TRANSDUCER ANALYSIS REPORT 

CERT DATE: NOV 28, 1989 Page I of 2 
NAME OF OPERATOR : 8.HUFFMAN 

MANUFACTURE: 
CASE STYLE: 
CRYSTAL SIZE: 

SWRI 
R.OUNO 
.250 

TRANSDUCER INFORMATION 

SERIAL NO: 3224 
TEST ANGLE = 0 
FREQUENCY = : 2.25 

WAVEFORM ANO POWER SPECTRUM INST. 

TYPE: AEROTECH MODEL: UTA-2 SERIAL #:121'1. 
SERIAL #:2318A00667 TYPE: HP WAVEFORM RECORDER MODEL: 5180A 

ATTENUATION 

ACCEPTABLE 
MINIMUM 

TYPE :SONIC 

UTA SETTING 

- . .., - . ' MODE = :NORM REF. RATE = : 015 
EXT. & INT. PULSER Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. D. H. 

FREQUENCY AND SPECTRUM ANALYSIS 

MEASURED 
: 1. 8 Mh: FREQUENCY = : 2.27 Mh= 

ACCEPTABLE 
MAXIMUM = . .., -; 

I '- 1 I 

ULTRASONIC INST. -- DAC CURVE 

MODEL :MARK I 
Ob SETTING : 

SERIALN·~. :01109E. 

NOT APPLICABLE z?/ 

7 SIGNATURE OAIE 

CERTIFIC~TIOt! FERFORME~ IN 

NO DI~. PLOT RF.QUIRED ON TR.l\NSDIJCER 
T,.., n- .. ,., ..... ~-·~ Cll' .... -- ,..r A<"D/OR USEl'i u DC 1·:1J~ii;. ~iJ ii f\ ~·it:.U~t:. I~ I lrJ 

AS ANGLE BEflM. 
ACCGRJANCE WI 7 ~ ~!I-FE-1:E 

--------------------------------------------------------------------------~----

F-121 



S.W.R.I. ULTRASON!C TRANSDUCER ANALYSIS REPORT 
MANUFACTURE: SWRI SERIAL No: 3224 
CERTIFICATION DATE: NOV 28, 1989 

R~./RLOG SCRr·~ 

RTTEr·i 10. 3 dB 
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lll. lillil~ 1 I 
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: . ,., .. -..... 

TRANS:ucER :NFORMATiCN 

:wRI SER U\L ~JO: 367: 
... ..:.~-;::: : 7·1: c. - . -- - ' ' -- . TEST ANGLE = ·J 

I , J FREQUENCY = : : . 25 

~AVEFORM ANO P0WER SPECTRUM INST. 

-·fPE: .:iE?.OTECH 
7·1PE: HF •..JAVE:=iJRM RECORDER 

MODEL: UTA-2 
MODEL: 518011 

SERIAL :;: 1214 
SERIAL ::2318A00667 

UTA =ETT!NG 

. .:.T"'.'ENUAl:CJN : ~ 7 MOOE = :NORM REP. ~ATE = :~15 

EXT .. & INT. ?UL SER Switch to iNT PULSER 
EXT. (, INT. ~IJLSER : = Swit.ch ta INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. D. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

:;ccEF7.:..eL~ MEASURED liCCEPTfiBL::: 
·~rrE:·1UM : j .2 :~h= FREQUENCY = : 1 .95 Mh= MAXIMUM = '- .. · ·~h;: 

"'."':'P::: : SQN IC 

J SIGNATURE 

ULTRASONIC INST. -- OAC CURVE 

MODEL :MARK I 
Ob ·=ETTING : 

SERIAL ~Jo. :01 :~SE 

NOT APPLICABLE /~// 

NO DIA PLOT fftQtJIRED ON TRf1NSDUCER 
TO BE 1viOUiHED ON A WEDGE AND /OR USED 
AS ANGLE BEAM. 

CERT:FICATION PERFORMED IN ACCORDANCE WITH XII-FE-i25 

F-123 
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:E:=.1 ::.~T;::: ::;Pl ·.:., '·339 
'JAME ~F -:·PERAT•JR : 3. HUFFMAN 

Page · :f : 

'"ANUFACT'JRE: 3wRI 
.:;E.:T. 
1 .0 

TRANSCUCE~ :NFGRMAT!QN 

SERIAL rlO: 3578 
TEST ANGLE = 0 
FREQUENCY = : :.:s 

WAVEFORM ANO ~OWER SPECTRUM INST. 

IYPE: ~EROTECH MODEL: UTA-2 SERIAL :t:1214 
SERIAL ::2318A00667 T'IPE: ~p WAVEi=DRM RECORDER MODEL: S180A 

nCCEP'~BLE 

·'1 Hi :MUM 

'YPE : SON IC 

UTA SETT:NG 

: :5 MOOE = :NORM REP. RATE = :0!5 

: l. 8 

EXT. & INT. PULS:::R Switch to INT PULSER 
EXT. & INT. PULSER : = Switch to INT TRIGGER 

TARGET REFLECTOR INFORMATION 

PLASTIC BALL BLOCK S. 0. H. 

FREQUENCY ANO SPECTRUM ANALYSIS 

MEASURED 
Mh: FREQUENCY = : I .95 Mh: 

ULTRASONIC INST. -- OAC CURVE 

ACCEPT~BLE 

MAXIMUM = 

SERIAL :fo. :01 iJSE 

. .., -
' - I ( 

MODEL :MARK I 
Ob.SETTING : 

NOT APPLICABLE if~/ 

r-1h: 

----------------------------------------------------------------------------~~-

SIGNA.URE 

CERTIFICATION PE~FORMED IN 

F-125 

DATE 
NO OiA PLOT REQUIRED ON iRANSDUCER 
TO BE MOUNTED ON A WEDGE AND/OR USED 
AS ANGLE BEAM. 

ACCORDANCE ~ITH XII-=E-!:5 
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APPENDIXG 

CUSTOMER NOTIFICATION FORMS 



SOUTHWEST RESEARCH INSTITUTE 

• CUSTOMER NOTIFICATION FORM 

Project No. /7-3171 Site: ,5/l~/£ /l/} 2 CNF Serial No. 92:? - / 

Comments: .,£ c/A/£.4.lc!.. /NO/C/-7 UCJ/V.J ,/f!aµC)/A.ICJ ,).--£7.aM 

22 ·,, ~ I ~4 ,., /N c::·/;:,.<,/L(T,LI.. .:5££ 477/-lc-11£ o 

• 

Comments:D) Q j !Jti (.)PD IT z t.c +11 r2.frx-I /1S 
OeY UJ.Q. 9005/l[122 , . 
I 

• 
~ustomer Signature: 

SwRI Form NDTR-CNF-1, Rev. 2 
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NUCLEAR DEPARTMENT 
STATION DEFICIENCY REPORT 

-----------------~-------------------------------------------------------
DISPOSITION: 

REPAIR NUC. CODE COMP. REPAIR NUC. CODE COMP. MODIFICATION 
USE-AS-IS_ NUC. CODE COMP. REPLACMNT ASME VESSEL REPAIR (NON-NUC.) 
OTHER~ =r.,.,rc1o ;_ l:>,sfa•;T.'o .... 1pe.-,4s-1:s 1 [. ... 1 c,..~1e.. 

I 

10CFR50 .. 59 Safety Eval. Req' d? Y ~-· N --/10CFR21 Applies? Y _ N 
Temp Mod/Design Change Req'd? Y N ~ Temp Mod/Change Pkge t /U/A 
Future Item Replacement Req'd? Y N WO t 
Instructions: 

I.vTe.1oo-.""'~;~f0 ~ 1T,~ .. : use. As 1-:. Fo"'" oroJ~ F .. c.l c.rc.k. b.::.\,,., ... <!.,..., 

Ei Th. 1-e F».e.Li .. c, 0.. ... J 'r"'. l-e.f1o1.e..L: .... c:, .::i.. T t.Jh1.c. I r . l 
. ' ...) ...) .... ,...,. e. c ! e.CI...... ' 5 ( 

,,171~_,Sc::.'n.ea....,\e.d D • - - \ • 
,,,,_ S"/f.,.,,. • i..ce.xc::i...~ ... c.. i:Ll lo re. .... ,,_ I~ ( l 0 de.Te I 

S ~ 'j't-<>••'1"'-' • · '""""" •"' ~ '1.c I <.< a,_(_ 

•?..~a_,.., ~\al=~:! o,..,..{ SoTh,1"' M~\~od oF i,.iJ".c.c,.."f,~iJ 1-E:.Moi/"-l..../ 

'rcf<>.. 11-C.c...,.... b"<:.de.lc.1-""'"'"c.cl. wcr-l.:..01--de.i.-C\ooS-l'-fl1..t.. \.,,.._~\:i ... e....i 

~ c..v<!1-,~e.cl. To c " .. T~o<.. C.....o"" k. 1-e..'t ..... ~ .. e J ~( p,..; s ~ a.. T he... 1..,a 1 ~ .:...T, .. :.,..s. 
1Je._.T,F.ed a...OoiJe.. h..._ue.... be.e..., e. 11 ~1 ..... ..._T«..d a..,....J p ..... ,.J~ .voTT.,.b e. 

.::<.. C.o "'c:.e Ir' r-l Fo 1r of ~ ... ~T, ·..... o.,. ""'"'c.. le°"-"'" ==s- F~/y T~u·s DR S' i.., ... 11 ,o:T°b ..:... 
Co. .. ce\t~,,) w',\\..o..c.I c.o .. ~ ... 1-''r-e"'c.c. aF' T&c."'.O.PI., ~~iA, a....,~ T'"\.eA,.,I.:t.. 

~ 5/t~("'ro 
E:-1.fS C..v . ~-Tc.. System Eng. Date ----------------------------+=--------------------------------------------

REVIEW: 

SQA DATE "Req'd (ASME Code Items) ANII" Date 

~CTION COMPLETE: Cause Code: 

Job Supervisor Date .SQA Date AMII" Date 

NC.NA-AP.ZZ-0020(0)-1 Page of Rev. 0 
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• 
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COMMAND INPUT ===> CREATE MODE 

WORK ORDER NO 
WORK REQUEST NO: 

_900514122 W/0 STATUS-DATE: PLNCPT 05/14/90 W/0 PRTD: 
LAST UPDATE-BY: 05/14/90 CJC NO. OF ACTS: Ol 

INIT DEPT NSS SMT INITIATOR : C.J.CONNER-2058 05/14/90 
~,SK-TYPE CM CM PRIORITY : 01 --

SP DEPT NSS_ SMT 
ACTION STATMNT A S DATE-TIME: 
SYSTEM ISI MUC: C UNIT-CMPNT ID: S2 2ISI-SWR 
FEG NUMBER CMPNT TYPE: M MISC --------
F/CMP DESCR: SOUTHWEST RESEARCH ISI LONG TERM PLAN-------------~ 
LOCATION : 15130012 REACTOR VESSEL HEAD AREA CAN 2 
W/0 SUMMARY ·: REINSPECTION OF U/2 RX. VESSEL INDICATIONS --------
W/O DESCRIPTION: DURING THE UNIT 2 6TH REFUELING, 10 YR. ISI OUTAGE, PLEASE 

REINSPECT THE SUSPECT LINEAR INDICATION ON THE RX. VESSEL CORE BARREL NOTE0-
DURING THE U/2 5TH REFUELING OUTAGE RX. VESSEL VISUAL EXAMINATION. INDICATION 
SIZE AND DEPTH TO BE DETERMINED VIA PAR MECHANISM AND/OR VISUAL EXAMINATION. 

PROCESS TYPE CM REJECTED BY· : 
REFERENCE NO - ASGND PLNR 

PLND W/0 START 
STATUS COMMENTS: 

10/01/91 
RESP SUPV 
OCR NUMBER 

MESSAGE: VALID CMMDS: REQ/COMP/ACT/PRINT 

C.J. CONNER-2058 05/14/90 
C.J.CONNER-2058 -.- 05/14/90 

PKG# 

WORK ORDER REQUIREMENTS -----------------PAGE 2 OF 2 
COMMAND INPUT ===> CREATE MODE 
WORK ORDER NO: 900514122 W/O STATUS-DATE: PLNCPT 05/14/90 
UNIT-CMPNT ID: S2 2ISI-SWR ________ FEG NUMBER 
W/O SUMMARY : REINSPECTION OF U/2 RX. VESSEL INDICATIONS __ _ 
=============================================================================== 

"Y RLTD/QAR 
. ,JD IN MODES 
CMPNT UPDATE 
NPRDS RPTBL 
INTERRUPTABLE 
REFERENCES 

RETEST REQD 
RETEST REQMNTS 

. EST$: ____ 400 

SR SAFETY·CLASS/QGC: 1 SEIS: 1 EQ: N WK. CLASS: S 
- REPAIR MODES _ _ _ _ _ _ - QA. REQD : Y 

N (Y/N) - - CLARIFIERS : 
N (Y/N) BOM/PARTS UPDATE: 
Y (Y/N) SYSTEM OUTAGE 

N(Y/N) OUTAGE REQMNT: Y_ 

N (Y/N) RETEST MODE RETEST DEPT. : 

ACT$ 
============================ SPECIAL INSTRUCTIONS ============================= 
INSPECTION REQUIRED PER DISPOSITION OF DR SMT90-144. ENGINEERING TO BE 
NOTIFIED OF RESULTS OF REINSPECTION. ---

MESSAGE: VALID CMMDS: ACT/COMP/PF4 



COMMAND INPUT ===> ~~~~ 
COPY ACTIVITY FROM WORK ORDER NO: 

CREATE MODE 
LAST UPDATED: 05/14/90 BY: CJC 

ACTIVITY NO: 
WORK ORDER NO: 900514122 W/0 STATUS: PLNCPT RECUR TASK NUMBER: 
~~TIVITY NO 0T ,QF 02 ACT STATUS: PC 05/14/90 PRINTED: TIMES PRINTED: 

~T-CMPNT ID: S2 2ISI-SWR_~--------------- ASSIGNED PLNR: C~J. CONNER-2058 
RESP DEPT NSS SMT ACTIVITY TYPE: FW RESP. SUPV. C.J.CONNER-2058 -----
TOTAL DURATION: 10.0 SCHED DATE: 10/01/91 SYSTEM: ISI --
PLND ACT START: 09/03/91 COMMENTS: 
ACT SUMMARY- : REINSPECTION OF U/2 RX. VESSEL INDICATIONS 
ACT DESCRP: DURING THE UNIT 2 6TH .REFUELING, 10 YR. ISI OU_T_A_G_E-,-PLEASE~~--~ 

REINSPECT THE SUSPECT LINEAR INDICATION ON THE RX. VESSEL CORE BARREL NOTED 
DURING THE U/2 5TH REFUELING OUTAGE RX. VESSEL VISUAL EXAMINATION. INDICATION 
SIZE AND DEPTH TO BE DETERMINED VIA PAR MECHANISM AND/OR VISUAL EXAMINATION. 

IN PREMIS: AUTO UPDT: SYSTEM OUTAGE: ACT ID: 
PRINT: PLAN "SHEET: Y ACTIVITY LIST : -y--- COMPONENT LIST: 

VALVE CARD: BREAKER/RELAY DATA: 
ICD CARD ICD NO: 000 FAILED RETEST: 

HOLD TYPES - HA: HD: HE: HP: PH: PS: 
COMMENT: DATE: INIT: 

MESSAGE: COMP/REQ/NEWACT/DELACT/NEXT/PER/LABOR/PART/PSHEET/TOP/BOT/PF7/PF8/PF4 

--------------------- WORK ORDER ACTIVITY PLANNING -----------------PAGE 3 OF 5 
COMMAND INPUT ===> CREATE MODE 

WORK ORDER NO: 900514122 W/O STATUS: PLNCPT RECUR TASK NO.: 
ACTIVITY NO OT ACT STATUS: PC NO. OF ACTS . : 02 

LT-CMPNT ID: S2 2ISI-SWR ASSIGNED PLNR: C.J. CONNER-2058 
_ ~.:ATION RESP DEPT : NSS SMT 
ACT SUMMARY REINSPECTION OF U/2 RX. VESSEL INDICATIONS -
ACT DESCRP: DURING THE UNIT 2 6TH REFUELING, 10 YR. ISI OUTAGE, PLEASE~-----

REINSPECT THE SUSPECT LINEAR INDICATION ON THE RX. VESSEL CORE BARREL NOTED 
DURING THE U/2 5TH REFUELING OUTAGE RX. VESSEL VISUAL EXAMINATION. INDICATION 
SIZE AND DEPTH TO BE DETERMINED VIA PAR MECHANISM AND/OR VISUAL EXAMINATION. 

DISTANCE FROM FLOOR : FT. ACCESSABILITY: 
STATION SERVICES AVAILABLE WITHIN STATED DISTANCE: 
120V: __ FT. 440V: __ FT. CA: __ FT._ SA: FT. OM WTR: FT 
WORK IN CONJUNCTION WITH: RECURRING TASK 290002._~~~~~~~~~~---
================================= REMARKS ==================================== 
CM WORK ORDER REQUIRED AS ACTIVE COPY OF RECURRING TASK 290002 WO WAS NOT 
COMPLETED AND PER DR DISPOSITION, A WORK ORDER NEEDED TO BE REFERENCED FO_R __ _ 
RE INSPECTION. - --

MESSAGE: VALID CMMDS: PF4 RETURNS TO W/O ACTIVITY PAGE 1 OR LABOR/PARTS 

• 

• 

• 
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• ' CUSTOMER NOTIFICATION FORM 

Project No. 17-3373 
' . t 

CNF Serial No. 9o - h; 
/.../ /-1 

Comments: c:::.· //v{//4 //CJ/<./ C/-/t'4 /V 0 .e .s - s,? £ ~ 
/-77T/7C///IO ~>ST/I(/.:;[ 

• 

Attachments: 

• 
Customer Signature: ----------------- Date: _______ _ 

SwRI Form NDTR-CNF-1, Rev. 2 
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-s.r 

-r rr/fr?,..L..J:;;p,,;,Y Z/c//d 

..Y /Y/7/0/7 O.tY/-/ .IS d 
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£ 
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• 
SOUTHWEST RESEARCH INSTITUTE.:. 

CUSTOMER NOTIFICATION FORM 

Project No. /7 - 33 7-:_3 CNF Serial No. 9L?-0~3 

Comments: /,lt?PE /Z. ,5>; T o /-- STV/2.5 /1,UO /,/t/TS IMS 
/-11-3>:?//L/ {'"'//EM IC&L. Bt/tL,D (60 OF /7&/(12 i/h-LC.Or..</ 

I I 

pc:,11s~1c L11(!_= tS:L/BSN&c~ 

Attachments: VT- 5///£1~T 2Be>Oo0 

• comments: Wot<.!( RECJufST .A C0<69 U.e3 Wr1tfeV1 +v SA-Le1v[ 
1V1;uNr{rJAtJC£ 1o C. Lt::'A 1\l u P uDJ bS ·A~ b Nu Ts .. ""bu 1 c.. o up 1rPPtv~e~ 
\Z) DE ()-IL FRO\'v\ MSiG?"7 \{tiLv€ .. ?Eg, D[Z(S,tOLl 1'-1\Abt FCDrv( SVSTtY\ 
£\Y-i1Ni2:12 1:00~ McC6uLLUH ~r~ D slAT70tJ tv\At·JAC<~J\.,(tl\JT ~k?_iL_ 
WlLL 6E PaFoQ.Htb J)U/2_/N~ LATt--e oo~l1E ~~f-18\l r1vlD1\'J1B cJ.10i B£ ISJ~t -b 

f.JJ- '7 ~cro 

Attachments: 

• Date: 
Sw.RJ Form NDTR-CNF-1, Rev. 2 
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0 PS~G· 
.. 

OPS~G OPS~G OPS~G OPSEG 
·- - ·-·~ • ,. 

" ... ·~ . 

NUCLEAR DEPARTMENT W.R. A 0 0 8 9 1 6 3 
WORK REQUEST 

IDENTIFICATION 

STATION I UNIT 

'-::,c.,\ .. ....,. - ~ .::;;) 

INIT. DEPT. I RESP. DEPT. 

~~-,,-·:,.~.,..,..-.,,.. -:: .... ~~ 
I REQUEST ~RI 

C· .. 
I T.S./A.S. NUMBER 

COMPOf~CNT 10 EQUIPMENT DESCRIPTION I EQUIPMENT LOCATION 

~'-'-~":.,. - \ '= '"\ ~ •. ":':>, --:::.~~ 
'"' c... "" C! <:::>~c:..~ """"'"~ ""Xe:. .... ~~~ .................... 

DESCRIPTION OF MALFUNCTION '-..:.>~~<:...,,,. ~~ c::.~ ...,,._,,,~.,,,. c..~ ~~-..,.. ~c::.:...·-,. c.. ~0::c.... .... ,, 

c..~~"-"'-' ~-:.··'-°'-~ c"- c... ·"'e:......O... ......... ,,.;:.....;:. ~'a..:~ ... '"- '''-<:.. ~..._~~t.:lt..."'o.:...cc.,_ ~...:.~ 
~.,_ .... '<>-,. ~ \::)<:.., ....................... ..0. ~ ..... ....,,.~ ''"' ..... ~"".::::... ..... ~. 

'" 
NO/ 'EMISHUNG: YES __ Tag# C.R. INST.: YES __ NO __ 

DATE WRITTEN INITIATOR & EXT. PHOTOBADGE # 

-s- , ... '--~"' ~'- ~-~~"t.....::..- ~c:.-s-b c:i~--..e·~ 

PROBLEM INVESTIGATION 

I 
REJECT __ ACCEPT __ W.O.REQ'O. YES __ NO __ W.0.# 

I 
ACTUAL PRIORITY I PLANNER DATE 

I • WORK CLASSIFICATION 

SFTY. RLTD./OAR SAFETY CLASS/OGC SEIS ea QA REO'D. I 
I 
I 

CLEANLINESS CLASS PERSON CLASSIFYING _I 
PERFORMING THE WORK 

SS PERM. REO'O. YES __ NO __ 

PROCEDURE(S ): NAM"' 

WORK PERFORMED: DATE 

RWP#. 

PROG. PLN.: M&TE#'S 

AUTH.: DRll!'S 

ACCOUNT: 
PERSON COMPL. WORK DATE 

-
CLOSEOUT 

OPERABILITY Rt:STF.':ST.REOUIAED ·':'ES -- NO_·_ 

OPERABILITY RETEST REQUIREMENTS~ 

... 

OPERABILITY RETEST COMPLETE YES NO • 



. SOUTHWEST RESEARCH INSTITUTE 

• CUSTOMER NOTIFICATION FORM 
'1 ••. 1.· • •• • ' 

t Project No. 17-3592 Site~estinghouse El. Mag. Div. CNF Serial No. S8M2-FW-001 

Comments: During PT examinations on the above component, numerous i,..,dicat;ons r·e..-e 

observed in the ke~rr.ra"'frs of the bore 
J J 

These were recorded i,..,to ?l 

due to the s;.,.e and type of indications These indications •Jere recorded on C:wRT 

Ii quid Ponetrant F.xaminatj on Record No. 's 11000?, 11 0003, and 1 .J.illlll£. 

'T' pol 

Attachments: Data C:heet Na's 110002 110003 
' 

1 1 0004 
' 

dwg-s of-·Flywheel 

• 
Customer Signature: Date: ----------

Comments: ____________________________________ ~ 

Attachments: 

Customer Signature: ---------------------- Date: 

SwRI Form NDTR-CNF-1, Rev. 2 
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SOUTHWEST RESEARCH INSTITUTE IMPLEMENTATION OF 
REGULATORY GUIDE 1.150 REQUIREMENTS 

The following is a transcript of Appendix A to Regula
tory Guide 1.150, Revision 1, annotated with SwRI 
comments. These comments identify SwRI's technical 
methods of implementing the Regulatory Guide. 
Comments are made relative to the Regulatory Posi
tion portion of the Regulatory Guide only, as this is the 
portion to which the Nuclear Regulatory Commission 
(NRC) will audit for compliance . 

H-i 
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Ultrasonic examination of reactor vessel welds should be performed according to the requirements 
of Section XI of the ASME B&PV Code, as referenced in the Safety Analysis Report (SAR) and 
its amendments, supplemented by the following: 

1. INSPECTION SYSTEM PERFORMANCE CHECKS 

The conduct_ of a quality examination requires that the performance characteristics of the 
inspection system used be well defined and documented. This is particularly true for situations 
which require comparisons of examination results generated during successive examinations on the 
same components. 

A system comprises: 

a. a transducer; 

b. a single-channel instrument or each channel of a multichannel instrument; and 

c. a given cable type and length. 

The checks described in paragraphs 1.1 and 1.2 should be made for any UT system used for 
inspection of reactor pressure vessel (RPV) welds. 

The field performance checks described in 1.2 (with the possible exception of 1.2.c) should 
be conducted on a basic calibration block that represents the thickness range to be examined . 

SwRI agrees with the need to define and document the perfonnance characteristics of UT 
systems, and we have been doing so for many years. Most of the checks identified herein 
have been standard operating practice for SwRJ. SwRI applies these requirements to all 
reactor vessel weld examinations, whether the examinations are manua4 automated from 
the inside surface, or automated from the outside surface. Since the results of the field 
performance checks described in 1.2 are independent of calibration block design, SwRI 
procedures allow the use of any calibration block that will provide the signal responses 
needed for the performance check. 

1.1 Preexam Performance Checks 

a. Freguency of Checks 

b. 

These checks should be verified within 6 months before reactor pressure vessel 
examinations performed during one outage. Pulse shape and noise suppression 
controls should remain at the same settings during calibration and examination. 

RF Waveform 

A record of the RF (radiofrequency) pulse waveform from a reference reflector 
should be obtained for each search unit used in the examination in a manner 
which will provide frequency amplitude information. At the highest amplitude 
portion of the beam, the RF return signal should be recorded before it has been 
rectified or conditioned for display. The reflector used in generating the RF 

H-1 



return signal as well as the electronic system (i.e., the basic ultrasonic instru- • 
ment, gating, and f\:)q:n;of.,gat(!q sign~l~.shouid,~e.,qocuJTient~ff· These records 
should be used for·'·tofupari~ortwitf( prevfous·-a.nci'''Iiitiire records. 

5:.:1i;1;L ~1:1~~ ...... • 1;~·:~' r~- ·.::·:"~~ !.;'.'··;~· .. ::_·:~ :~·-;H.~:·~----:..~·~ · ... F.-~ ;~.: ···.~· :.1
• ~ • .. ·-1 i!ts:-..~.·:.: -: ... :;·~-:~:··· ~:·~..,~~-

\1'l.:=...:::~:~- ~'Ttrr1·; r~;: ··.~-~ ... ·~J1.l~t. :.;.:, ·, c~~ ··.~·. :-~.:? c ;~ .•• ;,,~,.:·.r : i·,Jr.:.~:r!.:·: .'~·: .. 'J:·~; 

:.~, : >:: •. §.f_lJPffifar:gis/:z ~q9p;p.!ett: Jaq9ralory .~n,a1ysis · 9f.rJ;.ery §.e_arcfJ:·: ?tf!ft-;fndnventory at least 
:c. !.U'!t·~¢,r)'..ZJ.. lpOrJ.l!J§.,.. Th!.s:~na!ys4,,includes noLonly re.corr;lirzg the:Bk: pulse wavefonn 
., _;; uL:-:: : ifle!!..tif}'!r:i: gbov,~, but. gfs9J/4tenninatjon of the fr~qi~~n.cy ;SpectTJ.J.?nJ~nd _rjjstance amplitude 

.c >\ .' r: C!J.fY~fgr:.,each; seqr.,ch WJ.#. S~tfrc.h, unit$ tha,t__do ·not.'rr/.f!J!t.strict p~rforrng.nce tolerances are 
_disq;.1;~4J?r )q.bel~4'. as, npt ,acceptable ·for.Jield use,-· ·Documentation. of this analysis is 
provided to SwRJ clients prior to the job and is also included in the final examination 

[T1 ~~.~~ 7-'"°t: ~.t~!L -~~:}.:..:o-::· .. '·~~·:~;:-i· ~ .. }-,,.'»' -·c~1:'1 ~::-.·-:".' .. __ • .:-· 1 ;~ ... ~_.y:-... ; . 
In addition 'to the laboratory .. seatch.unit ana.lysis, SwRLphotographs·the RF wavefonn in 
the field during initial and final calibrations. This provides a record of the RF wavefonn 
obtained using the specific system components (transducer, instrument, and cable) that are 
usedfor.calibration·andexamihptif?n;, :·.:.· ·· ":~·::.· · ?.; ... :,· ~;i-,,:, · 

. . ' . . ., . ~ 

~~;..:'j~ ~ «l r '."<. '::r )J' ,;; ... ,'.. ~~--' ... ~.:-i .. r ·:1~\:· \··~~ ~-.\~<...- ~--·:·-. .r.: ·. 

-.,.12'. :.\;,\Field· Perlbrmarice Checks .,c.:. ·· . . .,. 
~~\:J~.1..~ ::,··.~; -'i::.i<..1 t~~:i:~.~:·.· s.~'~ 1:.::-. ~--~\"::~~·,··.·i;"1;:,;·1 .. \ ·, ,-~·::-~·; •• 

a. Freguency of Checks 

:. ,_._,, · ,:, :.-.::::;~.·::As"\a"'·mihirilum;·' these ·checks:-- should be Verified'. hn :sit~·-·before and after 
:r.-w 't •• t.·_, c:<.',:·examin:itrg'.·alF'th'e ·welds that 'need ·to be.'exarhi.i1ed··itF'a 'f'e~,Cror pressure vessel 

u,-,:·.;'curirig ofte'outage:-·.Pul.Se shape 'and noise suppressioiF ... corft'rols should remain 
at the same settings during examination and calibration, • 

-,t,~::"\: .. 'i ~· \t~'·:J.~.', .... :-~~· ·z.:J .. ·.·/ ~-'--~ "'"'::'.;./; ,:.1 ' - •:' ··~- :. 'O •, ~ :I:~· .. ,:, ... _·~~~--~·' ,) ~.:.:~~~r~t.:ll~t,~.. ~t. 

\\J (/J~)'' b. :·'.l·:;'\.;InsttUmefi'fSensifi~ity:Du·ririg Liriea!·itv· Checks> ·. ,.;;(·::~·-.\•'::rwsi 
_...,~~~':,.=~ -._:\·: '..'#-: ·~,· ~ . .°::.~:.(.: ~ ... ~.;:~1~·~_:-:;: :.:.;·,~~·:;·t.: ..... ;;;,.i·· .· .: . '- .· ·:;<'i-£:~ i_t';:t:,,:J1l·N~z, 

. The initial instrument seqsitivity duringthe_performa11~.e of).~.e should be such 
·~.\\~ "'~~t\\~:c<o!.~_"that'it fal.Ls.'at'ffie'c'.:3..libration sehsifivity ~:i'r a;t-soriie pomt ~~f<y~_6n the calibration 
'J~. :;,n;..;·: : ) t.; :, sensi£IVl -lJ.nd';die'starmffi." Sensltivi :- :Y.~·: '.."Y '· . '.: '· '. ·~;:~" ... i 

~'\i '{_1..,,~::l.;,1::~·:·.-.; i'.:.:',;.., "-:::,·1.'-~ _') :O·_,C. ;·.:\'.\ <.:·:,'::·:·· -~·· ... · ... ~ -...: ~ .• : .. ··:~·":.::_ ~--''•\ ":_;'.--:-::. •. i r:. 

'.:':\r):.~;:;~~·_:_~;;~~:~;~1:,'~:.~~~~~?~··~~:::~,:~~~<,:~.··, .······. :_.:·::·,~·~.:~~:?~~~-:·:-:·::~ ;:'.''~;, ... \.':·:~'.~~:"~~;~ 
:~ : . ,-·,~ ,~~i:.:.n~~~.-. ~ .r~o(c}, ?V~~ ·1~;(~f d.~<?:f(~q~~riey):B~tl~~.~~~e;fgg}f f:8m},~~f~rence re~ector 
; ·:,~ ·-;~1 

.. :. , ·::. ~ ,~ _sp:ou,~d. b~ . o!>.t~!g~-C:t.an,q_ rc~cofp~p m. ~- ,roannex. tijat w_ill :R~rnut extract10n of 
\Li .t ""~'''·-·. :fie Yi~n· ·· antlitiide 'ihfofinatfon.' .. i.Atthe -hi'h.es( am fftu~e ortion of the 

·. , .. ,.-.• \i., .• .,.,r-•·.·,,-.··:··q ...... 9¥.,., ,.-P.i'· - " . · ...... ·· .,_ .. \. . .. '"' ... ,f< _g !'-· .. ,,.P,, .. ·.1 .••. p 
~. ·· _: :: .' ~: ·: ~ ~: . '"qe~m;. tt1~' ·tw.J¢t~Qi · ~i~atshq_ulp: R~ ·recotqeq p~f ore jt,·-h'.~.~;,been rectified or 

0 .>.. :,. "· " 1': '"' '66nditi6ned ·r,Lfd •'. la' .. '·This shoUJ.d .be:oetemiiied Orl thh same reflector as 
·•

1 ·'"rmr,:"''·' .~. :mai il~fd'.il{'fi:f,~ho.J~.:-.. 'ffib.recara··51;au1d be retafu'ed.rbtruture reference . 

. ~.~~;··:;~:~:;,:,~.::}:·:_·~~f~~~~~-Fi~.iw:r_:0~.~!I?l~·:·::~·:··~·.):.: ... :~-~~~~:·:\.~;·::~.:-~_.~: .. ~.c~~:;:;~:~;r:'. 1 ':'.;i 
·: ~ , · ·. \r·~. \...: : · : .,.... \.~ ,:; '·. ··-~· ~~·-~-~ ·. ·,..... : ( · \ ... r ·:··; •: :· ... : '$ :.-.:. :":~ : .:.\ ·: ~: .. ~ ~. :i. . ..,·1~·.; ~ > ··.:\ '.:: ·~& t' :·:.> ·~·: ,:;~ -=..:.'1 '., ~-,:; ·:1 .. :\ ~ 1:!..:.:: ·._ ..... ~ '/·~ .. 

c:·~:;.,,;,.,;:;~~· :·:· .. :~.,~~g-~~~~ ~.ei~.t .. rJ.ll1e_aqzy .,,gf,~~~~~·ui~~~q~i~\:Ml~t:-~rnenh·~h8.uld. be determined 
·:.;):_;;,_;',:; ;\J\~~~'~' .. :: affip~dcl\l~~9}!'\e~p:i~~9,~tocy?~PP.en,tjP!~Jd~:fferrl.~!e 4;·.":$,y_9tJ!iHt>V of the ASME 
·~.:"·· y;~>\i ·,_.~-·~· u . ..,~9~7 o.~A~PPi~I!9.~1.J. tq,$e_cp9n.~XI ... .Pf.th~ AS.~ COQ~.;i ",:';. '.,;;; 

, ·~·1,.. t~:-i.: .. ;;t.~··~:~:.i·l- ~;J::J.~. !"'\C.':~.:~"t'.i'·.~.J.:~, ·~i;·. ~-~':;!\:..~·\ s' '. ·"{ : · i";_;·>"i:'i.l~ \~~..,:·\\\ ;:t\.SC~ .. ~"\~ 
· e. ~- Amplitude Control Linearity .:.·:·"·-' · 

·r::;~·,-. ...... '.Lv:::-;;- ,Affip)..it:ud.e_..c:~:>n_troJ !i11ea~!ty_,slw~l~Lb~:.4.eter:mine.d1 acc.0.r:d.ingrto the mandatory • 
,: .. "(< .: :.· r·~:.··,,. fi.pp~q..tjix)J..o;(.l\r:~i9le 4nS~c;:ti1:mY, of. the,,ASME £od.e:;or Appendix I of 
:\~~~~ •. ~-><°'·"·,·.-.-.: -~r:.S.ec_ti9Q.,X!;,_pff'tJ1~)~· .. ~ME..qo9~.:;:'.~: ., ..... ,., ... ,.;-: ·,.- . ·, ··.::_, ·-~·i:-'·.:.:l 



• 

• 

• 

· ·, l..G1j1U :).tGL:j ::.-111 ... :·:._;} ;:.:.~.,~t:\~;_ :.>lr~>:~;.1~:)::~!~ :;1~; .:1, E!:-V--' ::.·: ~f~;~;5:. i. r::-1LJJ::-;-: 

rr .tf::':i :i~r::-Piiigle~B"'e~tn P-:rcitfittiha·dtte~12'.ati'dff ~::r ,~, ":rH~, '"'.':'.~ i: ... 
. ztrro~~~ ~y·r~·~L · L~ ... ~ ~,~,:.:-.:·f:: .. : "Jr,:-:; r. f}:.;:•''_il.r-.Iii:~·"';·.~ ·1c..~ _:·::.-(~;·; !}J ~i~jC:n~,. 

The vertical beam profile should be determined for each search unit used during 
the examination by .a procedure similar to that outlined in nonmandatory 

· _', '{«".l\ ,.,_,, '' ,·,App'endiX· B•60 -iArlicle 4 ""-Section V 1· of' tne. ASME "05de. :or·~~·Ap ... ~~ndix I to 
. ,-., ' , ' . . ~·· ' "' p 

''"' ci'(-'-'"~~. Section XI ·of.the ..AiSMEcCode. ·B'e·am. pfdfile7C:urvesishoula be:_dftermined at 
· •.: ~A,::,·7."differertNiepthstd"cbV.etthe-thickrtesSes ofrfiaterialslo b~_exami:iied>Tnterpola

·"·'."\":"< ~ ':;'~1 :tiotr·may, 'be· :Used -.to !obtairt';beain proftle deri'ecfion; fof ·asses'ifmf flaws at 
:~ .. :.,~: ;; · ;,~ · ·:internrediate :deptlis:for=·which beam·:profile ·has· not "been 'detehiifueil 
.··-l".\J:.:._; ·,:._\i. .... ~,,· • · ... :·.::-·' ~· ~·· . ..f • ").:··: .'. ··:;\\ 1~~:, ··.:<:·_":· ·:· '.\:.:i "':· -:~:~ "~:~::~r-:.:::\~, 

Beam profile measurements should be made at the sensitivity"if.equired for 
sizing. For example, sizing to 20-percent DAC criteria requires that the beam 

,,, .. , .. : ,, profile .. be .determined at 20-percent•DA.C;.y::;; . JC\.~,· .. ~'.'·:, C'i :·\c:dL!.:~-,,~ ::.'. 
·· .. · .. ·; ":\.:;:·;. ~--·.~ .. · · _ ·; .. ~--.. -~.-: ;r.':\~.: ·£.-:, .: ..:.:-,::-:·:\~' ... · :.:1.:·;.i\ ::.:'\::. :.~:..·~··.~r:I~ ~r\.f'··.1~~~~ ~\·. ;··: .. :\1t\: 

. . . .. 
, ··~·;-~\"C~.:;..;.)~•.'. .:· · .... ·~-:L~'i~ _ : ... J·)~, .. :--.. ·~·~~-~-r:_· .. -:·_- ~-.~"~~~,Vi·;·-.. ~>.~·:i~;_;l~-.v.:· 

The field performance checks described above are;peeformed· by.SwNJ as!f<!Jllows:. ~2~1~~: 

(1) RF Wavefonn - SwRI photographs the RF wavefonn in the field during each initial 
and final calibration. This provides a record i:Jf:tfie: flli.·~q_v_~fi'!!!!J:: g,bJ4f.lJed ruing 
the specific system components (transducer, instrument, and cable) that are used 
for calibration and examination. · ,_ ·~'- ~-;:,1.LjJ::~:.~; . , . 

(2) :;'i :;~cr:_e~p If.<tigf,zt Linearity : ,~cr.~en .. height lineafity~gb~t;/q; ;a,reEp?efonned for each 
:'" .' frH!fEJnent in.,accordanctf witlj_tht; ~eg Quide.:_r,eqi4f.e~l),ts .. --T.fzese checks are 

-; 2 ' 2 -.p,erfplJ!le~ in.r._m~c;iiate_ly beforf!, _cuy;!,_after 9_o_mpletiw;t,ofj/tz~ ~mir;ations. 
. . ' ., 

.n·:..ci ;;;·>.. -~:: .. :. :.·. ... . . 1
• • ' •• • :: :i:;~~·-:·. ~ .. :·· L:.·; 2 ... :.. ::-

(J) Amplitude Control Linearity - Amplitil.de control linearity checks establish a linear 
relationship between ~- adju.stme~(of t~e.gairz,:.o!'A~~itjyity, 3 qprztrols (knobs or 
switches) and the cofrespoiUiing signal'ciiiijJlitiiiiiFcliiiiige·obsiiVed on the CRT. 

""2 ..-::~ ~~ . .__. .. : S,: ·r ·:--:·-.- ·~: '~ ·~;· .:. ·.-,;:·:.'.::_-:rt~ .. ·"' L-··_::::~ ... · .... 1 ".~'"!:.;·{~.~ ."r;ji:L.:?.; ~·.\,· ... 
. , ~: · ~[IJ,jh~. ca,Se. 9/.rrul!JUfl eiam~~'!-ni, t~f!_2gafil~·~aN!C?/f /¥.~ Uf~f!.:~~o detennine the 
.. . amplztUde as a percentage; of ih~ Pisfance A1JZp,litµ4e ,Cor:r:.,ec,ti_on, (DAC) curve by 

adjusting the controls untit the signal mee!S"tfze' DA.'C cur.Ve' and calculating the 
indication amplitude based upon the amount of gqil) tl{f.j~tvzelJt;, Since the gain 
controls are used to indirectly calculate indication ampttfiide/trii t'mportant for the 

. , c:·, "-l~~ti~nsN~ __ q~t:f e~n c;R_nu;_r;l .9fljus~(!~lf Jl!1f{,~<Jr;.~~R~l((i!p~~~gnsz1 changes t~ -be 
. , : . :; ~ ®~c;~ t(!~arf#.~s~ of.ho.if Latg~ ?.r. $rrzl:ll~ t?~l!!1tfs~q,1J:,Zf, prior !'1!h.: contr?l adjust
·:: .-.. _' 'ffi~!?t. ::)In tht~t;L!e :,o/ nuv;zlidl e;fiZ.~zMt}P??S zµ _ ~f~Ql'.:~f~ JY,,Zlh R.,c;g .. Guide 1.150, 
.. '., · '.:~:~·. f:npJi~ .qo!',~Q.J'.l0,~~'i/Y.is. ~ff;o/(ined.t9r, epf{!;fyiffjfngpr_ 1~-~~~gr~nce with the 
.. • i • ..,, .. RegGufilerequzre~ents; ·rhes_e_·~J:tecks,atepeiforrn~4-zn CP..TJJWLCJ.Z.Ql:I wzth the screen 
: 

7 
" ' ' 'Jzeti_htJijteclJ:i.ty fhec;_J<.iifijm~cffei~1ly_b'efore <fa#.. 4ft~r tOri}JJl~#b'ti 'qfthe examinations. 

:;. ~:..~· .. ;Jl I" ~,.··-~:.:u.;. :- ~ .... r~J._.';J•, \ . ." ,<',. ' .. • • •. ~- .: .•• ,.;,,-~J, .• ·~. • !.!.J ·~~.._.,•,~··- _ _.,i 

Paragraph 1.2.b above requires that the instrument ~ensitivity du.ri!J.g:the performance 
of amplitude control linearity checks sifi;[lfif:.&~df:-fhe:cd-iibi-fit[bn seiiiitivity or 
between the calibratjon sensitfyity and scanning sensitivity. However, the calibration 

··· ~ .. :/ 'sensifivit)1:·:1evel(7'dJ:ul iC#riiJmg;setisitivity f&eiSfiiaryivftii t~~1i[ff_erent techniques 
'- : · ; 'c: wed' dufing ve§.~e1:·e:iilm'irii;lfiof#S. =;%~ref ore,1 :~w fdperfcii+n! ~R_i!'fi.: linearity checks 

at the e±ireme"tipperanitldwer~eiiil.S'of fhe'sensitiVil§i~dnge; ·This' ensures that the 
instrument is linear across a wide rqnge of calibration. an4 scanning sensitivity 
levels. ~J..Jf~~l,~ .. =~-~-·~.~~. ~:I~~~ .. ~-~1-~.~:· ;JJ.£tJ1t~. .~ 

· l.'.: '.~rr, t;.:1 ;J/n::..th'e-cqse:ofayiof.filited-~examihi:ftib'1¥,:'sw'RJ's Tirr{e G_o,#troi-Gazlf (TCG) circuitry 
· '.1neiqqi-. 'eledr.onically compensates forrtniF!fof]riq,l"sfgiial'aif~n'Uq._#on1 "HiEit_~au.ses a sloping 

DAC curve and provides a variab/e:gain" ddjlistfn~nfatfoi~CtliiPCRT screen such 



\i~:isi\?,1,a-~/JgtJ~ C.Q.1Ftffl~Ji .. IJq~qrz-tgl~,C'.cut;J!e-is attained:':.'.'if:h,erefore,;wiqz "Z:COlifl!JtiGation 
amplitudes as a percentage·; Of·DAO.ll(..e>:nb.t, -dete't:rriineq:byc,adjuutirtg'\\f-he gain 
controls, but in.stead, can be detennined directly by monitoring the digitized signal 
voltage, or visually by using the horizontal screen grids. The perfonnance of the 
TCG circuitry is ascertained at Swf!:!.'.s1,c_q,_!.fQ.fia_t;jQn._~J_gbrif.atojy;;11lJ!.2.'"d5t eVery 12 
months and also onsite during examinations by periodically verifying that the TCG 

'. :,:·, >::rT:rrJi,,0 ~, :.in.J.acf, i?JJCJimqini,ng; a: straight h.orizo~tt1l: EJAC:1dn :essence, -iwhenever the 
:~ s _,_: : _, <.c 'fi ·-: :'.1 0 ~P.lrJ.RlifWk .. ,:~ontr.o!s.'N.e. ,ll..$.e_dJor. indioati.or.tamplim.de1me.asw.ement; 'SwRJ:performs 
:-:- - tL . , ;k :: c; . -_,:. arnp!~tu.de :co.ntr:oUi.JJ.earU,y: ch.ecks,1 howe:ver, --in1 rp;ost ·case.s the checli.i:iar~ 'Unneces-

sary when using the T(;O.:·fystem J:·;_ !::"<~ : ... ;_::,,~·:i:'>c ~" .. ::::·~ .:~ ~r:>1•1D::x: 

(4) Angle-Beam Profile Characterization - A beam profile for each single element 
Lu.m:~..J·~ ''"f?U./§!:.tr!.el.tQ;f.lngl~~b,eam.:sear.di unit i~.determined on.-site in accordarice~wi"(lfthe Reg 
1; :\• _ .. ~ • ..,, .:.·~9Fi~ ·rgql;.f;ir:emenf;k·., ,fhese~:profi/es,,are,genercited, using ·!he.: t/4,-··J:/Q/;''a:ttd--3 /4T 
:>r-.:; ·-,·,- :~7sVJAr'!f!ij(efi hqf.e_s:inil 6-alibration blockrthatd.s.:as.,thick or thickerthati ihff-,..Cbmpo-

, . nent to which the $..e..arCh/Wl#cwill b.e.applieti · Sinr:e~1pperulix-A. ofiihe}'Re'g· Guide 
permits sizing at either 20% or 50% of DAC, SwRJ takes both 20% and 50% beam 
profiles. 

~~1~·-·~ ~!_u_,._;.;i~_j~::· ·_ ._-:~_fJ/~_r:."~:·::::.~~~~~i .. C-:t9.. ~ ! s··r::E.~~~·' d_ 1~-. ir 

Wzth the use of tandem dual-refracted longitudinal wave search units for near 
:.: ~. ·:; ~:~. 1:.-i 7 ,:~'.;; :rs..TPf.q~e;t;.,.tt)l(iJ~llf!lRm'ktypic~lsj;:ingmethod,o_logies o.re1not1app!iciibfe.:Hef!ause of the 

unique search unit performance. Ther.efor.e,,. when· :ned.r::,surfac~nituiii:tttil:fns are 
observed with these techniques, special supplemental sizing techniques may be 

~; ~ · ''Lf r;: ·:':'JL«:_,c·r{lJ,qUjr_ed- (i,epgn.rJi-ng_,,~tpPft.'f/1.e o:bser;ved.:char.o.cteristics. ofi'-the1faw. These special 
r .. , : n~t':iJ:-::'.!~s~pplem~ri!fflr~-~g: techniques:. have been :substantiated;:antf qualified using 
. ; .. ; :: ,_. ,~;: i 1 ;::uc· rW9.9ffelf PJ,1 :fi~lt;i·fJ:ped!!nce, 1and; research 'project data over: rmm~-)'ears . 

. rI12I.~1r:r::.":.•.:·1 Ii·~":..:·:,-.._::;:>c: ~?:11 ~"-~ . ·.:: ~ .~~··~i~: ;.:·~-,. .... r~~c<; J\:·,\t;.q. 

System calibration should be performed to establish the DAC curve and the sweep range 
r :;;cfrlil?_rn,.;i91!;-,iJl,; ('!_q:;pi;:tjaDc~owith:Micle:4;.: SectionV,:Lof ;thee:ASME'7.Code or Appendix I to 
.. :: ~~~;.iRnr~:-c: :5=,CW.l:trlltJQJl:Sb~Yul.Q:d~e:..confitmed:before ·and.Jafter'"ieachJRRV examination, or each 
.. , ,,w~~J}A.fl ·:W~i~h -:~hy_,sy~!~~-' i§t;~ !-!_S.~;:_ wJtlchev~r is'. less. '.:?.Where·p0ssible~,_,thei same calibration block 

should be used for successive inservice examinations of.:the·.i:R:RVJ;:.:, >S·J.,:; 

r::.,:..:-.S"" .. r.:,~ .... o:t t-~~v,_,..,L-:.··_ ~--:r f: ii: :~~- :.=1:-FJ~,:~· · ~·.- ·1 ~;·1~_.,..1~~ :~_-,:;· ;1c!~---;~ : .::~ ·'!c. ~:.~ .. · ..... : , ... 
System calibration is perfo.rm.erJ on.site~by.SwRJ;inlaccordancei:with•Reg Guide require
ments on the applicable basic calibration block. . - ,-, 

:.~: Dllj('·!i(: 9~DO~'J(·;~~! :·lJ£Y(_ t.;i.[: ~)!ncay:_-; .. ;:~.3·~;. :.:~ _. :. ·1 .. :::.~£~~ ~ .~;;;:::::·~·j· _: 
Calibration confirrro;i#.tm ~g:)m1nual:· examil~ationNsrpe'rformed prior to the examina
tion; at least every four hours during the examinations; with any substitution of search unit, 

::!~,~:,-;::.2 '2tfq~?eEAlE PQl1J~r:s'?:,~rP.?.; 'flrz4.·YJ}on:cQmpletion of:the,".examinations. ; ::·: . . - ' ' 

... ~,LJ'"}o?~~~~~;d f;a~1~ti~r::s~s~k ?,~if~;;;/~ltb;~~fP~~~ft~tion prior to the start 
of a series of examinations (a series is considered to be similar examinations perfonned 

. 2 c}M.itfHit~ifclJ~P!!ll:·~.iruJfiPn .t~cluJ.iqu.eS.:imd.r'the-same e-qui'pm-enitonfiffu,ration ); with any 
. ' substitution of search unit, cable, or power source; whenever the device is removed from 

the examination area; at least every week during the examinations; and at the completion 
; ·. of 1.0..<§~~s Pf:.~.mi?JatiQN. :·1\Wb.il~,',tbis-calitmatiow.aanfirmtltioni [roqu~rfty-:<·fS·ci/lzs'i.ftent 
i'·"" J¥J~IJ~t~~ :~~g •. _ G,u_if¥,·~ jt,µ_Q~#mes::do.eslY'l'Qt-,eamply with :the. '12-~kourfrequeticy"'~re
:, n!J¥n~s./)f.f..f!:r:agr:gpftJ::4~!,; J,)._ of Sec.ti.on. ;V. ·_ Because of.the lfnhereht stcibility:ctm:l,Fel/!l'bl!ity 
'",: :-J?f [:htf§}':!Bl-t:e-£'!'.ctmlJJ; eguipf!le.n.~· ·h!Jl-V,f!V.er,"J~ RJ.-hasctuNer·expetienc"ed'prOIJlei#.f'.ftt~ting 
- calibrati,q,n__r:~9P.fi,f!JJ4.tiO.ni.::~rite_ri/;l).wh~n. · gob:tgA1eyond;_1 th_e, '1'2~~ou:r · tirtte:,:peri&l.. ur·,Tlze 

• 

• 

• 



• 

• 

• 

a~qb.tliry 'ilfi .exaeel#ngfihelSei:ti(Jn. V:J.'2.:.lio'Uf.-FaUl§tl:itiori' 'l:Heek"-;:.411 b_e'!~monstrated 
czs.,.pltqw.e.d:.w.!:Patagraph-<fWA:~2Q40'of Section\Xl.':1'1-_c>•"~\ :-.-\·:;;-:,, ,:" :.:;, (.:-:;·;:~ .. n ,i,.. ~,< :. 

~~~1~€t~q:,;'.H;~'.E'~~:",:~~13~,;:g:,~~,:;~l,,::,::: 
·c·:·':).W._;fOr ,manual siZing of\flaws;1,static·.ca:li.ptatiort rnayt.'be'"iJ:Sed ifs1zµig iS performed using 

a static tran~dJJcer~l".When 'signals)areqnaximizecliduring calibratio'tif they'5hcf~ld:also be maximized 
during sizing:'.1JEa1"'manua1.·scanning-. for the ·detection''of-Jl;:i:ws;·:reforerite"-hole>.detection should be 
shown at scanning speed and detection level set acc0r<;iiiig!y:. ;,:\:. 'fl .\7 .. -.1 ·"~r\·.·· {' ~: 

·~ ·'.:J~-in.i·[. :··<:- ,: :.F ··~11 !'"~·~~ .. 1~~-:~ ~. - . ~-,~-· ·..:.:::~,._s:,-~.r,-.&,l.~·~t<.) '?.~~\~-'~t'c1•• i~,~~~.t.t ... ~~~-~·J: (\..·", 
As1'.required-ab.ove, Sw.Rl·;usesl.staticcalibration imd·-s~:sizihg~te<;lintq'tie-9':far manzw.l 
examinatin1i~1\m.aximizin_gi both~~ca1ibration'timi'ftaw-'>iignau.:'i''Refeten'ee 1°Wle'-&tection is 
verifie& o;~rscan.ning over:::the,:ccilibriztion blo'Cfc:'at,~ilre m.i:iximiun ':.si:ilifmziig'-speed and 
veriflihg,,that the-signatm.eets,\or exeee(is.cthe recofr:Jmi\ti!Vel!i ·..,-:«: t''.:::r<.:•: }l \tc"1r\ 

-}=-·(Y~ ·t):-.:·:r~ ~> .. ~ ~<. :;,·:Y) i:~,.): · ., .·-: .. 1'i·: .... ~~:.~ f ·~,,.~ \(: .. > ·. ~-., ::.;·:;fl·~·-. \~!\'1~s :.:" ~r\!.~:r:·. t.~-~~-t-.\i,:f~\ 

2.2 Calibration for Mecharuzed ~g _ 
'"' '· ?".H:\J. I N-i·· .. .:,~. ~ ,ri:·n. . '.., , .. · .. · l \.'I'-~:.~·;~'.>"".!.. ~" ... ~).:~~-; r~>i,- ... ~:·.~'U)1: \:( :~·t.~: $1. ~ ~1~'~ :: 

· ,~, ."-'L'~~eri;;fi~~de~ectlon. is,·t~-b~ d~ne by,meoha:·niiect:;equi~nt;-.tri'e~-ealibration should 
be performed:«using::.the:following guideJ.in.e-s:::C Y.~:...r<:',;.:;-:-,~r •~"..\; ~'-'~'"•w~""< :,1~';1\~1.:.:· 

.. ,. ·, :~~ ~-\~1:\t\.')'S ... ·~·;,.~.~-~--, : :21·; ~-;· ... ~ ;· /. ·:·:::,i::,~:~~- ~ :-~·~.'J :•~:.~~i· ,1:':;.:.5\~'-~J .. , (~;~~-,\ ".ft~i~:: !~.';.\·..,'.'. ·~ ~.\:-:1 ~:\:::i'!.(~() 

-~. o,·::Jf.lt -~Die:DAC cuJ:"Y,e.,should be established using·eith'er.'Ef'mo~Ih'g•transducer mounted 
- ;y"'fo~r·.:.;y, on.~the 'mechanism that will:be"used•fot' eY.ah':iinatien•:(yf"tiHe<component or a 

I.. • . .. ,., 

. ·-~r .mechanism that duplicates,the critical fa:at·c:srs '(e'~gWtiar:isdlicer1mounting, weight, 
pivot points, couplant) present in the scanning mechanism. 

b. Calibration speed should be at or higher than the sch1llll~-Si!>@!~~cept When 
correction factors established in 2.2.d are used . 

. ··~ c..!J1 b~~ ~~:~ 1 ~~- ~-~ • .:...··' c..-..!:: ,1;·~)(-~--~~?.~~- 02 ~·-'::::r:t~I·i1~3:1 E::::-3 bL . .tt..::·:,=.~ ·:;D1~r·; ~li.£:-.J m:;-:tc~:·: 
-· · -'·, ;·· ·, c;· ··~;t~l:h~:~ir~io~~~ait;.;~~d~cer:m0vemeiii(·rorvlarcl oP'backWaf.<l-) .cfl:lrmgiea}J.°b~fi;rion 

- .:;.;,r: '.i.> ·to1establish·.the!DA:C cucite sHouldt.be(the's~rn!6f(i~..e€li'0-a·ali~ing ~nriIBfuhless 
. , · :L~:.:.·' :;; ;ru~dt. rcan l '.be, sh.ow.n ritfiat .;.a: :change ~in~ is0ann:mgidit6e-t'.i0fi'.'<'.dd,e~ : noF·r~i!ce"flaw 

detection·capabiliny::~ :::;• _. ::'_,·: :;~-:~ e~;.,··it.i!rt: :;>,,.f::.,:.e:~::;.:<.. 10: b.':«::, ·:::t ~h.r=:-:. 

d. One of the following alternative guideline~ should be fqllowed tQ establish 
··'·"" ,_, .. .,,,·() c>C'i:'.lt1'edion,factors:;if:sfatic·ealibraticn, is'::lll'5e'.d:"~"·- "-' l'\~)r;s-.;11s,.~. w,-s·r:::.: . 

•. ~J~, ...... ).:, • .1 :.... - ).)\}}·-'. >1::;':~11::· 1.:_..-·;.~n.:; ::·~1 .. 'iY~· ~\2~.?.!.'.)i\~1-~ .. ~-..3 1:>!·\~. ~\O 7 .. 1~'".S!\~. 

(1) Correction factors between dynamic and st.~tic re~pon,s.~ ~should be 
'-· ,':.JI.': ~,.frl :-: y;:_-p•: ~: ,eStal?lisf1ed.;1JSing<tne~ba'SiC:'Ca'lib'flttleh °blOOKt"of;!'.C'.''. s·,r .. ;·;'.;Y.':~;:: .. L.' 

1 ··.:w K~~·~:Y:~'. \..::· l'\Gb.J.n:···~t; ~L'' "<f~ .. :} ~-\.1'·\.~' :·(J'\(.~".l\:-~· .. ~\':,~Z .. ":. '$t\': ':~~~:~·\:.{!~. ·;·~~C~j\ ,...~ -~·~Y\ .. ~·~=:·P··. \:.L::i. ~·-~. · .. !""~\):·~ 

(2) .?.Con:earon:faeto~ shotiki.lbe·:esmb.RSI:ieGI ·us·mg m'bcfelS and~taking scaling 
factors into consideration (assumed scaling relationship §hould be 

' . ·..:_&; d:\· t" ... "" . ·' . ,.,·:: ·"" ..... '"""'".'I"'~'""~. r>1',•.'l'"'i\'"'· ..... ~ .... _ .... ".)f' .. -,r .. :1·1 t\··~."'"'it)V"el&e /".::IJ.r't-:.\~~.1) _..l-)"-.! ... ~i'"''.·.)t .. : ~-...,..\~ • • w1<..::1~ ..... ~ .... ·~··-"·--·-·' 4.,.~ .............. ~·-·· .\ .,, • 

""''~'":)t~::.,. <~~:)i·;~:i~~:-;;:;·~:o ~.;~~'.\:'\'\' ~0, ~.~ tJ?~'.$:::;~:;~;·~·. z.: ;,:_;\~:'/.. ·t,) ?S\ij·~·~ '\•-r:·;~"::i '\(] 'l'e1~~\':lC.. D ~'{' 
<~1 .t' .. ~i,. -~- n ': :'. ~,-i,(~)1:vyQog:~wn· factors .sh'ouicivbe~s~~bliS'l'i'~di.rf:is·mg·~(iil~~~~~m19:d~ups . 

. . :;:;.,~~~~.,·'.::.~(.;~<j~:.~.·:.:-.:t:~~·~·:~~:i~:·~~~:,,"~1~:.~::~\l:~~- ~.~:~~~ ~-~,:~:;·:~~~~~~~~: -~~~::~~~~l.~~~::.~~~~~i~~;~,·i 
,,,,""~JU., ::iCIJ'fY.IPligS; 'SWitlf.. cfhe.re:11'.~uiremermi.~far·1.'C'tliiiJra'Yion ·'fo;:1mee'1fiiffiied ~'jeiziznfrfg in 
·:.· .. :gfW!N'cJ4r¥;~t>fit,h.,2~2.tt(l J;,m 1fiat ~e.Thave.1 <r.ep-eatedly: :tfemiJfi.Sti'izt¢~'quival'211_tJ.-:beMeen 
~ii'l6g-,l-ffiqtmilfg,\:Yiith -Jhe«S.wJW;...P,aR1~ic~s:"or.wit'dtfl?mouhli!ti~sccinne~':>q(#V.9'iit_'"'~t~tic 

;:i r-1.'~f.f~,rg_:ti~IJ) \te.e.,ft1.:ijqt1...e3-:o·~:SWRl"::r.OutinefY 1pi:avides: "2° 'ri!pbff·'tb \'its :Ci.l.SfifmersYdjjcum,~n'ting 
.~ :'Ct,.his YJ.!iJ.iv.{flen<JY us.ing t'/:z'e e.quipmen,t:pe(tine,nt:w··eaClfY;UStom'eKS~'ilppliC'atioh~"::.-. -::,; \iY .. 



2~ ·Calibration ~Ofirmation)i ; .,,,: .. 1,,,, "'· .,_u~. ··,,.:~(l ·.•: ;:s:.o.:;:·;~-d L;rj£!. £ ,': 

~~!;:~·~~~. ~'.~-:;b~-- ~~:r.;;;,~:\:~ \(~ f':::j.: i:~~r~·~~; .i;Ji~ra:, !>~.'n'':'~~;- ~.:;._; . ..:;_;,,'. ·,;-· .: ::·.;~~ :~ .. _\r,: ·,;:i';. \ '.:hJClD sd : 
· '· ·· ' "'.. ·· · ~ " · · · Calibration' confirmation performed as midshift or interim confirmation between 

onsite calibrations should comply with stability requirements in T :433, Artie~ 4, Section V, of the 

:<·';·> ~-·; 1 ~;~~~~~~q~·;:,.~:::~·'.~1 .','r(::~:;~~6;::,~~~~'.~~.,,··~ ;Ly·; :.-~~''J .. '.~; ~:·:~-~~.~l:; :~~'.;.) -:1c~;,~:i"~~~r'. ~~.;~~;=>:~ 5 -' •· 

: : .' • ·. 
1;~· -~~°'. 1<,, =~ .'.~ ·.-' Whe-n ;an~.electronic· simulator is usedrfor 6nsite,,dafifiraffoffcorififuiiti6ri 'after a Code-

~-. ··~i~ ,• , .J,., i-.. ( ,·J· '1 -' ,.._, ..; >~.A•-"-·"··· ·- · .. • ··~~.- , • • ., ' t • • !-1 If '"/ -i-c· •"' t•: 

:~: · ·-·-· ,.reg~iifrEbbws;.K cr,U:j.Qi;aJi,9rl',p~r:f1Drtned: off rsite;.i the :foll9w~g·s1fowd)~s0~· ~~ply;~·".: :~J 1.-· 

1,J_ ~ .... i._.::;< •• :, ~~;~-·~··~c1 ... ::=-: : . .i· .. -~.:r:· i!'. .~~.:.SJ :.t.~·~: _,('l",L~::rr: .~!· .. '.>i1i.f.;., .. ;~)~Li JU. 

a. Complete system performance should be maintained stable prior to offsite 
calibrations and onsite calibration confinnation by use of tar~et reflectors. The 

• '.''"''''"Y)'.J));, \·:: ~.·,:.:da!;g~t,i;efle.ctors~l.iduldb~n'.nount~dwith..;identidtl p~yS}~a1'~)3J~cement in both 
~:~~:;:;,.:\:y,,·; b': .,,;0i :~ ~h:e: offsit~;~br~icin ·:~ac~ties~:ap~,:~~~·:~risi~e ~~eei~~h~~~~~~~jpment. Each 
·.i:~·~:'-¥ ""' ._,l't·i.\\0 .1 ·:.:,l~I;l§~te.;~n~d1~~br~t1.011 shc>~~d-be~p17~:.~~-a:brc?f!!P!~~~,SX,~!~_m.perfor.mance 
·;;).:y , : ,~'I.om..::;·::.'-'· v,~_rW.Qa~~:usmgia-mmunum.of ~?:~2) '.t~~~et-~~~~,~9~s~~~-~\!ff e~ by a distance 
,. ·, ::;.1,10,,1 y~·--s r.~iC'.: r~p~s~nJJ:n~ .J-'513ercent of 1maxim um th~cf0 ~8:5 ·to,,, §e·, ~~xa:m;!J!~c;l. __ , 

.: ...... ·,,-r· .. : .. -,.-. .. ··\\f>·J_ ••• "'I. \)r.J./2:~ ~~\~ "\!..]\ ~~-')~· . .-i...:\.:.~·~:., r,,i;-.-. ~ .... ~~-!..~~ :":,~-.~. H·\~1~·\ .. ~ \L..,..1.)' . . .) .•. ·()..) c.1 .. r;,_" .. ·-· 

,.,,.,;, b. . · 'w~hten records of calibrations should be established (c;>~, both. target reflector 
... ; .. ·,,..,., ... ,., '"°' ~ ,,,:·: 11:-~.spQn.$t;:siancLCo'de ca:libtatib'n 'bl6ck"l1t/AC«·forves:.for~dc'h_irfv~ducer. These 
.;\~.:;:,·;.~:;:,,.i·.i;" 0 i,;, <.'.1'fli!t~n~_:reooi:ds <ma~: be)·:u-se.:d·'::t~~'.p\~ili~?.r." ~~~,,':i~~~~,~~~~~(Qt;W-nal recorded 

:1-;:·,;~:::Y':\t'- \l ;;;\i:\;·,,~;:::~bfatlGO:\i::":~'·'·::":-. ".: ;,~;, _.,. ·:.,,. '' '.,< . \. '.' ~·~·.t< '' ~ ·. • ·1 ·-· • '" .... _ ·• · .:> •. .., 

c. Measures should be taken to ensure that th<=i ... ~ifferw,t~ ,Yl'!-I:.i<.\-!Jles such as 
temperature, vibration, and shock limits are minirri~ed'l5fe6Httdilii1g packaging, 
handling, and storage. 

., ;~~· J ~l ·.: ::r::: [){: ~: . ~~~o':>Z orfT 
. ~::·f·~·~, 3.';"'v~(,}~ orlJ io ,U-~ ·1·:: 

SwRI calibration confirmations are performed at the freque~cy spf!~ft~d .ir!Y~rEgrpph 2 . 
. , , ,, ,..,:~ ,,. :ctJ?o-v;~_;.flM ,ar;t;.:ii!l G<mJ}J.liance· w.ith'; the Stability·reqUirenfentS1 of·Nie'·~~~~Gµ(4e.,,.,SwRI 

:, .' :~;: L,~; ;~·~:~ ··;,~C;ii,i&;a,_ti?--r;.gQIJfi~arzs·'are peeforin&d.Joiz ':ri~~ winf:fhe~ o~~c :i~di.!~~~ti.P~,; b!~f~:·~ot an 
electronzc block szmulator. . As such, the additional requirements utentiftethn tfzzs para-
graph for the use of an electronic block simulator do not.apply. . , _: , .T, 

:· .... ~,;""B~ .. ! .. r1i; 2~J("';j).t:. .... :~.:r1_"r ~l~I:tl:J:~:~ ~:::~_:.·1e;::;s"'.. }c ":ildr::~~;:::, ..:·~ L?~{i:Jr~:. :.~~. ,:.:s~1;~~ .. ?·~, ,::..~-J~~:~ .. ~::~·~~~~\t...L_.·. 11 

·.-- ,~:~,_~Ab --:,/.(,~0£k!jfjg1J :tg;p?Jriodic.:cglibratian. confirmatfrihs;Jt!tictiondPcf/eckS of (l)~··fff. ~t.!J'nJ,ents 
. .. -... ~ and the TCG system are typically performed at shift changeovef.J ·'¥'/i~'ie c1iei:k.i utilize 

elect;~nic s~fPU!-l generators to monitor for :.~'!g~~ :i!J. ~e_~p ,"!!4_, f,!ZJ]{i~ f!f P/ff)f;: The 
• ~, ::·:.. :;i ti j ;ft~eil~!Y.d C!'l,(~TJ!l'!~Dfi ;P,,aragraph;· T-433' :of Attfi::le '4,, are· '-used' fbr' '-bt'cet:Jtt;zfj~'iJ!.IY.:, m,Qf,.Jhese 

.. - ·· functional checks. .!L · ·· ~ • · · 

Calibration blocks should comply with Appendix I to Section XI or Article 4, 
Section V, of the ASME Code. When an alternative calibration block or a new conventional block 

• 

• 

• 



• 

• 

• 

is used, a ratio between the DAC curves obtained fr<IDJi.;!1lm:'O'dgiiiat·~e1oc1f:~·hd frotrr;;he new block 
should be noted (for reference) to provide for a meaningful comparison ,()f,previous and current 

data. ·. ~!.:~;-ir1;~7~>1;~~ "= ~~.·~ L~~ 1~~i~:;~:~~~'./~. :~".~,~-:.:
1~·~~~':;:, ;i~~,r~:'.:J~~:,;;::~:, u~:~.'.~~;;"~~~.~ ::c:?.i '£:'-~,3 i/.: ~· 

·- - · The calibration side-drilled holes in the basic calibration block arid"'the Bl'dclt surface 
should be protected so that their characteristics do not change during storag~. These side-drilled 
holes or:Jhf!. p~~~ 1su~~C¥ S,h,-Q.yJtj,p9J(be.·JPOdifkd in~any:way.{-e:g.:,-by· p0li~fiiiig) b~tween successive 
exam~ktiOns·::.:(!t; ffi§:~lq£~ ~"rfA~,r,1gnrJhe ·ealibration~;refteitor·~holes:.. h~*e·' beeri0potfah~d'by any 
chemical or mecHamcaI means, this fact should be recorded. · 

..., ... , e}c1;;:;;. t~!:. :~iD~ n ~i,rn 3-•j bl.wc·r~.:~ :;i:J ... 1J~!'"~ J6~ ;·e:q .rr:~.: .... ::-: ... : ~·~'~~qrr., ~:-M··:· · s 

S~. fil~ 1~l~·1.~k.:ies. ~~eq·:;~t;,}h~:;:;~~~~a.Ellin.~~a. ~-~~c~~.,;·;:,:;'~::Ji~cated in accordance ··~·.6.ff~·~ . .J1:.\"'"·· ..... _, ... ,J ..... ~ ... ·~•·'"-' -'J····---· ,_,]'. 
wiJ.~:;1he. . eg,/JJ,t.ide req!!r.i:r-enJ.tf.~~ f@r :s.~d O<ide 1tedmi11M.t o Wlkn special techniques 
tire~'i{.ftf~i_if: il~~~:,~ ;{Juq( i9..~cb~·f!:t:4mination.'.11f:tlfe.neqt-;!iftface volume or special 
119f#~·~:{'bn.H-t..'!f!i:TE:e:ul11F,,~tj!ft:i,:: S.wW r;eaommend.;modifiaatioh Yif!conventional blocks 
iii-9t'l/.J~ff3,.ffc_ft?,"J'!l<;?.~~~J!h~ !iif{Jl4kemems <Df:tb-e;speci.ajrteclmiij!ii!: 1 Whenever possible, 
e:iiiting Code requirements are used as guidance for the SwRI re<;Of!1mendqtions. 
· ::1 .-; 1~ ri ~c:t :.:::-d<.Udr.r:s :~,: Us..:·~· r" me;_; rn·:<~,. -' 't;:i c:c ~::;'.i:,;. nc;~1n\"i .o . 
If, Jt,.;~i;'>{lfl~s~c,e.c9!.1Jl!J~ngtJ(i,'qn,1Jf1§1;_t dh~ r,s.a111£;. ealib~n c.bttfi6k.i'.be used for repetitive 
e#!;uffngppnf:,:fioltJ'l!~~rnlf.l}e:nl!)!_errJ:alipr:a.tion.?l~:ck.r di'.e.oh~n·wett;~~l}I a_lso r:commends 
tltt:it a con-eta.non be perfonned if possible to aid zn compar.IS'Of1. so-pliidicattons if necessary . 

.. ... ; ,..:.~ ;.. . , . .: . 0 ,,-., ;'c' ,,:·, : .. ·:.,:..:.G, 'i;.t-:\ ·:' \J. ·.1 .. ·:: ~H\:·~~1 ·1.::.~, .. dL:\i.i"i'.:.\1-':. \~.u:::~ ·,\ij. 5"f\t~.C\ '\()~~-
. ··1Jfe::sff.l!~ffiyl}E~~f t?f.JFAf16Y·gxpmjtt4~£)ns ~ar.e dddresse1rll~'i1t~:exa.~~~ti~ff "fi";;~ and 

:_ ~ti{fltiQ~r/.{BRtdifrtJ~lpfl,~-9r@ncg(1r.;ith .. lW2h2000.'~:\;·;,:. ~;, "-~":r,:a "·:-,,1,, '.>:·' .'r :::.'.: 
i •• ..i ... \..\,'' . . • ' .... .·~ ~ c:, ·, .•. ,,, ;"•·t•:\ 'l'''(l't~j.'r')',[f ·::...) .. :) ... D.'1·-'·~~~ 

~~~~[~· o~ijk}~~~~~f;;;~)~t1.£4~.~:~~~p;'~~;J,~=~~:'~fa~u~~di-~;i,1ffa~~~·, d~>t?plf· with 
·,..;fWJi>20001~Qf.$e.~tion.·~Xl,., 1SwR:l.prep,q.i;ey;':a·:detailedi':Scim-'.1?fdn fi>r-veacli}7aufdffiated 
:·fitimihali'9.h~~tf'fi(tf;fil,/f!#ili9!i1e~titi~l egppuliitiorrprdeed:tiresn ~pldii ~esses 

. . :~?c~<_~~'ffigjjf/#jg~~\ ~F.(f/Jlf,i!JK~PDr.ame,t~'. rc~libra:tioh parathe'fe~ tt~ate·:setflitp~,~ and 
·" o'ii?Jhpecijtc znformatton needed to perform the work. Jmplementatzon of the Swl&-scan 

plan, as prepared for a specific application, will ensure that the full volume of the ASME 
examination area is examined to the extent allowed by that vessel confi.gurqtjp!J. Cov~rage 
is accomplished using a combination of several beam angl~$:miilLe:~timf~ teclih'iques 
as specified in the scan plans. 

". 10 I/, :·~1 iJ".·'.:.2 C; · yjb;::-:1:_;,:_. r'.i;. . "'.qm~~· .. iDi::.::,/:./->'.~·~'._:~ ~~;.:~~~;:~;~··io ,\' nc·iJ:i~2 
..~noi1n:3\!no:~ ,:,·3.,:: L~ 1.0 ~~~;0~.:J r.:c::.J2·1dL ,} ~~:-JU.LCT'l~\)1.f. 

·· -H-7 
(" ··.:, 



-r~ i\ 7;]1~ e,{eptrqrzi~~gfJting'.J)l~tellt .#til~eftdzy Sw.Rf..@es':1'1:0t1limit:the\exam~~onw.O(uma_1within • 
whzch indications are recorded. When the SwRI ~t<w44_td @t.a,.a,.~qut&tfio.ll:sys:te.ntsis.used, 
a video recording is made of the actual UT instrumentS' CRT presentations with -the search 

.-. ,un.it-P.ositional,.infof!17¥.ltien . .s,uperimpo~ed-Jn;real #me. '.'l''~-::.;:,. :~ ~~ .. ~_.,_,j \s~·~L "'.;:,1\ \~(1·, · · 
:;,~.:::~';:.~.Cl:~"~:.:·--:~'~' ·~~,~:.\ ~~:;·. -~ ~~:~;~ ; :~ ~ ~;._ ~ --~,~ :-.:, .; ... :: .- \\ ·:,:,~~-,:~,~-~->/, ;, :.:t;;; ~\l':0::: ~:>i .. \~.: '\Ci\ ~·._ . 
,; \.:> ;_$·w.fl!'f-tslaJe,rof-tM_i'-a.fi!\~fz,IJf111,,C,e~ {jgta, a,~qu_~itign~~tg_m:_h,qs.,().tfei:/g,JJp'tllg,~{ea..ttQnjc gating 
· for each UT channel such that a fu/l)!.,f?lµm~~~ing,.tjo.1)../,J;;:..@gj.t#~4-,:F,~t;or4e.d, and 

displayed. The SwRI enhanced data acquisition system gating is capable of recording 
multiple simultaneous indications. 

.':.~J1::~13jn_T Ir.....:· 31v~. ~ !.~:}'_· .J/ :9.l1L .~:~ \.~:/; .,~ 
All examinations performed in accordo,nce wfiJi-ihISNig:-GuUfe-cire peiformed using a 

.. ;_,,5.- :.,rh 4~:R€.'!~lfr!M?J't!5fo:Pf!y.nj~~{P· grety,t;..TU)Vet;f9p.is fl}q~ilJ!.d.J'5;:c :;: ~-<: ;;,.s:;,(l ":·rf~' 
~ ' . ':"-'. r :~:.. .. :-r n:::.: ;~~"'· '::. {;~'. ~- -~:·r; ~·: i ... J ~ 1 ~:-~JnJ (:i3 ;!: r!.~ .:· . .• :>.· ~'!'{ ·;cit Jlffi ._.!.:::) ~ ::-- ~.:.:r;\n; ~ ~',,Jii·~~~~j :':.: LSJ': , -

· j ·..J. :i · ... · ...i ; ,r· ~··· --· f' .9n'· .. ,~~ .... ·-, ·"°· .:..ry .. 1 ... .., :Ti .. 1, ... • e-rh ),: »/ r;o:..: ".:./!. .i 

·~:j ::'~'.Y~'.i ~~\~~;;·:~1~~Js~~~~~,:~-.: .. g;:';~,.· ::~d~· :··< ::" '·;:.::-~,r;:q:;~~-'~::L ~.'. ,,;:;~::<• c.: ± 1 11.,: 
::r~1.~~,·. ·1 L;,ir:r<~~c) ... ['1)' '::.'~J 'l~~ :...~r:;~;·~-::b ~d n~·:.:., ~\:~·:_/j· i.:·r:'-,.~;~ ~>:~1D.::~;·f..:.· \i}:i ~~ ·r_h1:~t~:· .:.:~r:.J bs~f.l~i~G. 
~~;; .... :1 .: 1 ::.:J;;;-;,'.;o:14~-~p~qility:;tq~~f.f~~iyajy19.~~e~t.def~\~t~!Ji~ji1tt},rrnajc~_a<;ihb11s~.;metal interf~ce 

shall be considered acceptable if the exammatlon procedu.i;:~J~)U?,fot~lv~1qJJ..e.~~i} ~~t_the reqmre
ments of Section 6.0 of this document and demonstrate the following: 

; '""')' ~;.-.(_ .. ~~'.'· "l'~t~\~OS.~W~-fm:.,~'.<<l;JT}ir}{l,~jp1?' from.JJ1~>0.1.;Iter7§llrf~Ge.._.g[ W~e!f·U·~ir-!g·.fUll .vee from 
•.. , "'K·'I ;\·. ··.\) ~·.~A!J.p .. ¥Whq~,.s,~qe,,_ ~pqulc!J:i.:tc!!-lde_.:t.tie .... IJ~ ... :9! :~h~2.::P.~i:c~~.D!l?~§i};;W.h1c~ pene
, •. -,~~,,~: ::>sr'.:Y ;,.,:-~rat91.~~~-m~etp~U c_l~d}~~rfa~~ gf:!li~ ~.JJ~rf\;:~9J! b,l~k§.,,~~f~§:\)y Section XI, 

Appendix f, Figure I-3131, or Section V, Article 4, Figur~:I"4.3th~~yProcedures 
for examination from the internal surface when not using the full vee should 

:~.:.::·,~ '-'~L'..·c ;·~ , ~.~R~.f~_rm tojp~f,a&r;ap~:2-·!,@.-l?elo.w~,-· :;.:: ... ~_ :.;;..•:.-~~ ~, .. ; ':...'•--,').\--i f\\i'n:i',1:._ • 
~~~:: -..r:··.. ~;t->_1~ ~~. ~.~~-:.,J~·.{. i~~·:.'.:..Y/·j_:··;t,-~! b: ·.~.: ':.':···: '!.~: .t· .~·-·~-;r.~i·r'~l !;\~.\~,~ -~::>~.1(' "t~')\°?:\.;" ·ttt.L'~·~~-
.. ,::i. -~~.·. olo-s:\·_ :-~AA ijJ~~~t~"r~,~~p~_,i9~h~r. t.~.ai;_i,.JP.-.~ ~:P.~.r~t1~tllo~i;Ji·~~WI-ii~:·~JNve, may be 

... ;. 

· ,~.,~,:_, ,~:{.,.._c-.~ '.'.'.:: .. w;¢ pfgy~~~9,:_ (J)..Jhf!~~~,:~J~~ef;L,a~_.th~·c~~9.l~~e.c,.-met~l.'fil!~rface or at an 
\:-=.: ·'. ·.. · '.~;~.;:r: .:. ,,,'. "· ¢qR~v~~P.t1~~~aQ~~ fy~9fil_.,tj:ie-.surfl!cet~{~)..; t~~.~~~ .. ~~~~ .~9~.~~~~!i!~,;,the maximum 

·allowable defect size, and (~.).),~a~,~gu1y~~gt,9r.f-!pe,i;1or:y~~§HVssca.n be demon
strated . 

. ·.·' J\d::; .. -.... ·''~ •. i'·'' ·~·'c. ·i~-.-·~;flf~i;:i<:.;:t~1:~'..\~6c~rd ";-{~\·,,_~:-:3~f((<·'~6Y,i~l~:·~~: ~~t~~:i~id: ~~~ination of 

~~'..~~~'~?·~~i~~ 1~.~·~-·:.~1~~¥,tl~~e~~~§~4~_~i.-w~~~~#:,R~~~n(il~~~:.1P.~~~~~~fil~aj .. iocation of 
«• • .tq~ b~se~taI cTud.1,.1mg m.ie~ce ... 'i"'.. - .. .,, ,.,_, __ c-(• '··~r-··:::::,-.qt<,~-·' 

~~~~'.~~~'. \~~~
1

·:::: __ ·/-;~:~~-~·~:~~~~~~:.:,~:·:: ~!:'."_:: .. ,;/~· {.''.\~L::.,:;,:1-~ ·:~:~':_:!~"·'.·~:."· ~~~~.;~;: <;::~~~:;;,:_.:;~~:;·~;;~ 
\<]'s;i;1ti};i'J~idffr~1)Jo; eiaJi~tio~ 'lr~·,;; (tlii'~~1slie ~~if~~~ \~~lrlz~1~~~;;/w~n;,;~~rtz~ 2-

percent notch for reference as specified in Paragraph 3.1 (a). These procedures also include 
a half vee calibration with the notch used for evaluation of all indications which appear 
at the inside surface of the examination area. :-;JTIQY 1. ;-~--~~ 

::··; .. s"Y IJ.!:?[Qf:rmmes_ f P}: t~~; :P:~q'!![ ~illfl!iW3 Ff?lf;~!he ~~,_siµf,qf e.· ufi._!i;e., ;J/'8~Jnch 
·::: diainerer sidii:ah'Ued holes at the clad/base metal interface as de,_s_gr;i.f?.~ '.l!'J.;::F.tJ.l!flgrapl; 

3.1 (b ). In both cases, Sw RI procedures provide for volumetric examination of greater than 
1-inch depth below the cladding interface as required by Paragraph 3.l(c). SwRI has 
de1!1onstrated that the reference sensitfy!~. ~lft..1!¥Vi!t!Jf)~ · !ll_e;Jj!~tirJ.c!JyW.'!t~l'~O'l.ide
drilled holes meets or exceeds that spettfiea·m-secno;f XT of 'llie ASME Code. This 

-" • -'.'
1
'
1 s~c !~:::Z~g~,z':ft!#Jlb~~'M!n~~'ffff}:lq~~i-:fl}Jsf~~J~if:~e'fi~~';!:;::J:~;:~~ 

metal interface, thus overlapping the through-wail zone of calibrated sensitivity of the 
45-degree and 60-degree beams. Using the tandem beam transducers, SwRI has detected 

':: .... f-!H-8 

• 



• 

• 

• 

flaW:.r\'OfYmin'u~e'Si2ft;fin~t'ht.\ai~ai:l/!Je~~?thi cfali.":t~il:&e:'ifletili/>'fnterftic~;a'Ji4 ~:fi_e; first 
45.4degr.e~'·aw:tr6{P:degreerJJA£:.pt>mr. ~~yJ; '. ~'r"i 11,'.1\'\·.,: ~~:...,vJ:,-. ~,,._, ,_.,\1'.''":.:.;.;.:-.i·.·. 1\:::MW< 

.-; ·~~.~ r,!°s'·N :i_r~::-J:~1~ ... i.'";~~\':::'t':/",\1 ..... 1~;\"~.~ 'un~'i}1.\l..r'T~-~-'. '\-,.: -~~-1~~~.)L:: ··:)~.<.: ',:.~_r:~ ~;\-:-:·~\.':a\\ 'Z..~ VY~X.':'i:::·~~~S\ "."\':!::.:~\: ·,,_, 

SwRI has also used 70-degree d!tta1 '.fsUWb~silNNfflotimedvpiezo'i!l~ciric·~eliimenisfsehrch 
units for underclad examinations; however, the useful range is limitf!d to appr9!if1¥ltely 
1-iitsn:-~ft1ep.-rh1'Qe~iiV1 !he·e~ngwimno 'fiijcemrole~iifrpr(iveffi:enr ov~r ((zeJtUidetrt"b.eam 
search~anit.'tft:.th'eX~lail-to-:.oasel'ffietarffiterface:.:-.. ::.· i',~.: •'.)l:? ·::.~\.'-''"'·~· · - ,,:>:. · Y.;·, 

~-1~' \y~ r--:·~~:y:~_r:·:) ~t:. t~;~x-.'.i~}·. ~'.1:;"'..1,.:rl. r-. j·~-~·~:.l~i·~'~t :.::n •. t~i '~:.:~.~J.nX>.~\r.:1 ""~-~-~l?.~·l '.!.~rr .~~~tt(.&"::i~ii.\::. 

32 Scanning Weld-Metal Interface 
~::J.l \y:~~"..".t.:...i··1,."41~·t'J ?·"·:L ~~,. .. ··.~-~~~ ~~-'>~ l~ .. \~ t\~J',··1 ~;:...:··.~~~CYY .. \L !\l · .. :1:;.t'!'"'•,\.".;'lr_~"\~ ... ~i '{~~ ... :i.~.ltt: .. ~"f.3 ·:ti} ... 

The ·beam angles u~edjffs'~sea:n ·\\refds:shoul(l':t;e ba'Sed'-1CnC\£he''geo'metry-·6£. the weld/ 
parent metal interface. Where feasible for welds such as those identified in Section T-441.4.2 of 
Article 4, Section V, of the ASME Code, at least one angle shm,!,ld ,!Je such that .the beam is 
perpendicular (±15 degrees to the perpendicular) to the weld/pat'-fintimetfil~'int.eJface; ·br it should 
be demonstrated ~~at unfavorably ,oriented, p!anar flaw~ ~n b.~ detect~_c;l .by the UT technique being 
used. If this>~.~'ndFf~~iole;''lise:Cfalfei'filttive. volifrriettiC-',$,&,:~ecHnl&ti&s, ea&rpermittrc;l, by the 
ASME Cod~ sh0Ul'cl'.:15e·.:c.onsidered1 ... !);;<:xnq f]Qj) •: '; .. '.ji,i"' ::>l:' I :-101m:;)';.)f. ;J!';lj:;'.IQ:(·tv:.) 5-Cl c.lC"i( 

' :~:-J·.J.1~~.·~.!c.~ ~..,zr: 2.:f'!J?.J..'1.:~;:~~~·~.:.. .. ~ Jn~:1.:T1u:.,ob 2Ir;~ ·10 D.;! J.";.~.i.~~:;~,2 ~.:.: ?..1.n.~-.cn 

·Poto ~.Vcyh~1l seam :;,<ie[dsJ5SWRJ."rlies:j'htPi:zofn1ttat-1t::o.tti-Jpe.2{fte(P~~degree; 45-degree, 
iilui:eo~(#Wee,1bedirjsr/9 ~ei~heftill~olume; bf tfi~'aalf seffiB'ii e:idept for the volume 
of~nJ;ttneiir?tfl~ M"affi'mi;y poiftP, f9'1'Y.ih_iclffo~: u2iiY{feT/r_ey._1bifoijifaentioned tandem 
sem:.cfi:~ftS:1JJ~;."1_ ~'·.~;.::;;: 1.:-,. L,.~·~=,~1~~c, ":': .. : ':i~ c:~'~~'..;u~:,~ .. 'i. :•JD,:~~q'.i~; . 
, .t.:~·1 sr;.; p,ni·.~U ~t.Ji, ,,J':.,?ny.i :"J'.J~.Ll~ .. ~.: :.£r.:::_:.J1 :-;,t ... ~!F•~.c L~·l.l~.dJ.ffi ...... ,.,. .. , L.;.:: 

Section T-441.4.2 (or T-441:3.22 of'th'e .. 1986 Edirio1tf'of94.mcli''4;:se'i:tion v, states that 
beam angles other than 0-der;-ee,, 45-aegrees, and 6{)-degrees should be used for the 
&iim'mfitj:on::df fa)"flaffg(fWiilfJS W1ii?h 'tli~ ~ifi¥orffS:condqq~~~ . "m thefzange face, 
(b)Yif<fzzle:s ~cilid;jfio'tz.. le' we!flS~ ·~lfeft<:.~ne·.~ext:'t!iilidti(>n j.f _c¢fidi!._ciflf. · Yh the nozzle bore, 
(c): dttd.CRmenf,dM ~iippoii we/di,' aiiif(d!!.~Uui#'oh' b'f ¥ilbt~'f#frer junctions. Sw RI 

· haS:empllJYed?Fi£fapproach frltlitariJ}edfs) r,:ns .... :.;~ z:;:J1:; .... :s1~~\1-'"':~~ 
'~··':>J£ ,,. 

Sw RI procedures, hmyevf!T. often.provide more than Code-sp_ecift..ed_ coverage where feasible . 
. · Eaeft 6ftlfe U!z~ueJi,f'efl:fc6fij{guraifdiis noiiitdh.(ifie\fs .W,al.fillffi'.<ft'tY"~t~ine the best and 
mefti~<lmp_rellen.'rfVi:lcoil~iiz"g~1aitamaf~~;:.:,"'?J~~~~~~¥fa(i;B~~~{'#J$!~):md straight beam 
examz.natzons are performed to assurer:tlthplete Gbvl!ttige dfnti£zl1f:ro-:.sftt!l~ vessel-to-flange, 
and attachment welds. Previously mentioned tandem beam techniques are also utilized 
to provi_t:le the requU:e4 near_ surfa9e coverage when __ '!.'?~le. ~g,re ftXll:p.fnq,,tiqp" we per-

4. · ~,~E:i~~:::~'.~· .:;·~~~~: .. is~~I··~i2~~I~f ~~:t~g~I~~i~~~;:!: 



!he requirement to demo~trate ~he ,capab~~if>'. ~o-,~te,~f,,. r~~P!4 ~.-~i;,'!. ,jlawf ca.n be 
interpreted many ways. A liberal znf"etptetai.fi:ii£mfgm18e-.thili.:f~ t>f.ifn'iliJiStry expenence 
has demonstrated that Code. techniques are capable of detecting, r,~cording, and sizing 

< :7 m;· rJ lii:l'~ ~ -;,d4 ftinsei:ilatfve:inte:tpr&a'illmi inzglfli IJeFtfiiit d :1ftbafiiij/ &f refl.ery coriteivable weld 
::>~ ,,c1r::i:;2 Jiliii'figrirotio1vshBu./.d;Jbe fdbri'r:stea:contdiffziigizmplimiea flilW~ diii:H:xamined in order to 
b'L;,):i~ :roJ:;.~momtr:ateltim:i'fib.'CumehbtfieJ1Capability.-·rswRJfe'e1S~tht/i1he.reaPneed is somewhere in 

. 1--i.;.;.-~.,·~--~ .... ,~ .... -~ between. ..... :,,~· 1'-'--'~' ; · 

• 

• 

• 



• 

• 

• 

Jndi,cation analysis and sizing are perfonned a.s anj;Jj;fiJ?ilffeu:l~jf.t£~&.it£!ii'd.tiY..if:;.,1i}i .. SwRJ.c 
All of the examination data is reviewed by Level II or Level Ill examiners to the extent 
nec~.J,.'f!)!;'!!Jl!.et~rm~tfre qr;igm qf:.~..:r....ecor.ded:iindi.cativns;.::"J c' (:." c-11.~- ,-:, 

0

):1'"':"' • • 

-., ... ~r.: · t"1,·· ·~· '-';" c.UJ: •_i.1, o .. ;· ~·1c.i'1J Jrr.::-r:rs1u· .'..1':~'r: ~~·:;· .ti~?1:l;~.~'·--Ll~~.:.-::. ~; !->~2;..'.J 
1ndicl:itions 'ih':it. 'Czre-g~,0m~~iiJ-. qdgtft ~ .~ool7ie4lii150-petc;~t :t>A O'aJttJ-the-1naru,,e: 
of each such indication is docii.mented 

.\t-1'~~ -s::~J-· ·!':·~~ X..~ ~~1tr...,:;·~·· 1:.Y~"'i.~·. ~~·'°- "{~·{,: r ... ~>r.~.:;~:~; '·;','·J :2.~2:~.~ .. ~U!''i._~0 ·: ·~ ·}. ·".'2,~~.<J::~ ... j ~.}f\ :-;.r\""r~ 
~.2<- .,.,f9alcatio~,:with.Changing.Metal··Path .. "'>' ·.~:"'~ :.·,~ !·. i:}{~Y-" ~m:?.'.'\' ~'Sb"\\!'.~/,:<.! 
.. -::i;:, ';~ ,-,.:-;:S"':~- ,,,. ·.>:, ·:" · °i"' ~:1d'~"L~ <o;.: -,.~.1~'.~•. \';:;<;'; S:\_:.;,)·.; m.;\; '.\::: :1:." -::r,(·:i ·'.~.::: ~rn'. 
. :.,'Ii~,~~:-" \~!A<lfo~'tlqg~,!li~(cb~ng~~m;~t-a)., ·iw.th~.dist,_ances~·(indicatirrg thr(jligt.1~wall dimen
. · ;:;; l"J~r<.i-i~u:.:~~iqp),,, ~h~.n ~rui~9t~~~ccor.~ance..:Witbit'he_ F.eqtiiirements;ofir\5ME Section XI 
''.:.ii•r-:,-. -·:. i:'.: ~f.or,_;..,a~.d~t~Q.9i gi::~~Cffi. ~{r~n. ~h~t-~~r1ted :fnom:.:th:e l.clalibra.tionaretf~tor, should 

- be recorded. .r.;;.;:;~;;- .. ;;,"' 

. -------~ 



~,:z:: 6.3;_:.<~·.-:-.Indiaations·imitboot-"'Chanwg"Medu\p~.;. .b r<;V'"li'·(.m~~'-'-. ni ~,~)•--.':)';~\~" · 
··~1.~. ~it~~·1::r1. :::i;.t·.1--:r!_''. ~~--~\ t)S:tl;i!~.~: '-='I~ ()1 ll>.~ .. ~ :~:,;; .i';..r-t~t1- f'... ~ ... ~~~~~ ... ~iY:t:·:·~ .. f,'\i .~;;~·-:.~~·~~~~~·:. ·::-~ ~n\i~· .. ; 
.,,, ~:~1-,.,,,:·::·.;y. a. 'J :,Iirdicati'baS:·~whie'n-i(;'ltf'iiot"'Cbange·::mehif paffihQiStin6e ~tie~~nned in accor

dance with the requirements of AS·ME' .. S&t10ti'XI; and dH!"within the outer 
" . . 75 J?ercent of.~he, throµgp,-waU d~e11:~\on S~Ol,ll~ _be r~9~?~4 '!"ii~~ any continu

-.~n .. ~·· ~1;.. ·.-:-.:. \.'. ~· · ous\dli'fiemiotFe;teee& (".Fifrcfi~i,:s <::.\: ·-. " ._,.,~. 1 ""." .. ,~ • ·'·1 --~ .. ; '·'\':i ·'' · · 
!~. ~.'U~: ;~r~~- · ~; ~,!'\·::.:) ·,.. ·{~:· r.~: .:.~.·;~\r,. ;\ '.·;~"'~"~1,.)~ S(.~ ~:~ ~·\a·n~)...~·\u1~>.~.:.J.~.:- ~ f.; ·1.:~ •:\;~.:·.:: :~~- .::.l\ :.~!t:\~\l:":\l:·=;·· 

b. If the -indication falls within the inner 25 percent of the thrtitr~~-Wiill dimensions, 
it should be recortjed at 2.Q-percent DAC and ev~ated at 5.0-percent DAC. 

, ,, "'' · -1r·'•·,:-..·~~ \~f''.·tr· ~· '-l\.).lt"' F\ ....... ,,_,·'.;):rt~ - :··.r···.,"1~.>!' t\"'·~i.\·,;~ ··:·:~ :· t·S· :;;~·,~ \ \:,.~ ~:"')~•1·\~~'\~ ...... f·~ 

'~~~~'. :' ·~~~·~:.:\-d;~"'~i ,;·~~u~i~i'i~~:~·~6~: .Iit~l~t19.ns'iyfug·~~}~e:i tp.wettjs:~~)?i~~~~~(":!ls nontravel-
,::;~r,-,o::i~·1 ·1..i r ,.~\c:fi't.~wi~hO:Ut'ch'aWgmg"m~i<t:Pf?ath)'wlien $EiHrielf..\?y 1#1:.i:ller·fuo~!Ilg transducers 
~.r:\0 ?:1.;~ ~:·cr'· 1=\ ii'l\~~.i->~wlrose ~iim~'ar~~ed ndii'li1iilt6'' tfre· \'qeid!' Le; ·:at '90 d~':'·""ge~:~ Multiple scans, 
:} \::.r·:~:~'- ~~J::.·,c-,:i'.\"<. :··newever,/maf'1-'evSaFtliat"tfle~e-'mm~tibhs<:~r~5tf~i~~-~"W-#i.<r~~ions. If so, 

recording and sizing are to be done in accortf<l'rt~~w1di' '[fafagraph 6.2 . 

r'. ;..,.,_~i·r-•<>·~:~;'l/~~~t~?~3!r-~~fd::~f!~~?it~~ i'::J: .. '.\!.>:C 5'.L \:-; ;;.h:m!;;::> 1<;<:•i e.:i'T 
.... u. ~ ...... ' ~t'-' ~ "'- j .~ - .... -·. - ..... • .- • ....,.-::~ .... ,.:. ?·M· ·1r·~ ·Ji'·;· ..... ~ t..""!,r~i h:·~i ()fir'·~,,;,").:;.- .. 

The following information shbufd"a1s6'be r'ecoroed'foiTnoicat16ris that are reportable 
according to this r~gµlatory positio~:, . '~ " ". . ~ '":" < -· . '"'"" wt' :·-r'..'\ '!"> "lr'i' 

;·d~ c·i ::·101:.;~";tj~·::-:: i.bfl\Jd!D~ :~: ]C 0<.:iJ 5tt~ ~(j .. ?I.£.1
,, L•. }..o';,n_:;rri.-J 4 •. oKO· ~' 1 ~t;·u.~. ;_,-··-'";:1;·v"' ~ i j 

a. Indications should be recorded at scat{iiif~rJJfkli{~J'Weit'~;:than 1/4 inch. 
. . " • l " 

;Y1irn;.jr.:e·n !)riJ b. ::.e~ 1"1ne~or~tl':-klf6i+initi8rt3~h1}ilrci~k~tia~;~h·en{ri&d~~i~fh-fiavel ·(metal path 
.z~;cm:-,j·~1 Lri1. ,c:<:~'aiStlfricS")' 1and' tHtPt'r:irisdtitJdt'-'#6filtiofil,;fd¥--2'o~p~·rcent'(\\i'he~ applicable), 50-
. . . p~rc~r_it,_.~nd ~~Q~P~~~e~,t I?A~ ~.pg *~,m:.~um~,awp,#tH~ oft~~ signal. 

,,,-,, 1•11 u"''.llmi>x::: ?0 ::. .. .::~i<lL'.15. :.:-m: .. iJ .. ,,. ~,1... -- ...... L•t .• rL ,_ . . ....... l .,. , 

;~·~r: '.lEI~;dsrr, t: · :c~DiJ.ioWffefi~WiuftreHlfittit?J. ·~~(iwfu'~(i{'ffi:.·Js~fffi'",fu~B~~.(£jri%1o~~tem such that all 
r:!' =•·;,°;'.:;,':! c~ ').t:'n ;;1 ·· .~ ·;";~F'eiaffii#3:rioif\f&pl~s: ire ;_n_c#~aSi~tl~B\i;'.f 8f~ultiiP.:~olfti ;\T.i~wing, an electronic 
;;s r • ~ k:v .zr.;.:.1 ::-t) ;r;c:.e1 . .r:gatmg-s}'sfori! sH~tf~~~~'.'U{etf#}i1¢~:w.W pf &vi~.~,.oA;trn~.,,,i~affiducible, recorded 
b~ 7:.~17..i\ <:; :n:J k ,. , ~::nu•:mrQ"rman6n ffi~fcH~g''nf etaj'"'h~tll;.~am.'it1i~~4~; ~a9#r ~pasj~iondof all indications 

.13:X:Jb'~:1~1~ !':1:1exce'ediHg ~fpte~ef'·1ev~r,)b~1Jies"eflevel1 sh<fukl 'oe"' the' rrlmimum recording 
level required. To ensure that all recordable indications are recorded, a 
preferred method would incorporate multigates in each channel or a single gate 
for each channel with ·multi-indication recor?~g cae~!Jility. ---

• 

• 

• 



• 

• 

• • 

In reference to Paragraph 6.4.aru~~RJ.1!Jpicp.!.IY,; . .P~t'J~;.infti(f]s,~1Jn!f!g)J'sing:a 25% 
overlap as specified in Paragrajili 3.-~oweviii,'aata to be utilized for specific sizing or 
invf;~fj~~[j(j,'} of:ip</f,fetip'!f,, tllfft., 1~~ef!d'Y fl.~~olJg.1:{~1limitJ1l?f S:e.cti~n XI is acquired at 

~~~,:zy~~~~~~~i1~~~~ii3iswRI for all vessel 
examinations, whether the examination is perfonned manually or using automated 

eq~~f}~rf;;~:~ :1:1:.~~: )7,'···:;1~~\-~ ~~~.~~:;;.~::'~' ·~:.;·:·:.~::~~;,;,~:: :~:'...:~·~)~~~~ .;:' .d 
In referehce~to·Paragraph 6.4.c which addresses the use of multi-channel equipment, the 
s"1 f!c.f.{~ r~ta : acl?};'.~{fJB'1 &sre1r!Gf~.tArM3. tg~leflulr.e:.m~l'lt._by:. v~:.o_f the video 
r~c;pJi1fff ~ ~?k :t~j . zqs~~~J :ff,(~£~~ 31A~~e..,{~ rG!JfH:l! :Sf{fl~IJ11pre;mtatlof! IS recorded, 
~unu~g!ff lf1'#4lt;pl~ Jl~¥ ~:'!, rsfq[#,.cj,jf Wfig!J{Z~I:.tt4r:_·.Th~ ~t.,q;<,malyszs proc~ss als? 
m~~"!fff ~z~r~f ~~,fif:.t{ffl/liJ#HJag~Wftff,,~~~er;.~.f!x,~g·~IJq,tr~<!.fz recorded szgnal IS 
reviewed and mu:zl$iii . _ c ;, . .• ~. ~ ... . ..... : ~ '. h "i" ;g rr.i ;-, , o ... ,. 

~E~.£'1Bi:j G.Sf7t-e-"1;h;_,.,·!0:;:,,;~-; t.i~·. !:l!.~ ·..; ::1. 'J • •• ·.:h ."~;· .:.J ... t..·.i "· _, .... • ....... · 

SwRJ's "state-of-the-art" enhanced data acquisition system has the capability to individually 
r:core,~il:f!~!:!f!A~~'fJl!'.'ff({~ilJfijf.qt!g'f!:/¢Y.Jfligi~giWJ4,ft~g-1lJff.fllj_ti,r:{f,~q.lllef.01iii., thus 
f,z?flf!.'~em-i~ {~~~lT:,T~ c:· ~ ,,1:,afifel~rfftfn*'"(~~ 49.{~·ffcqw:fl!ZPY:.9nrlr~rza/y™d1!o.c_~ss . 

._) ~. ·~ ·.:·(::J.C..'i"*,t;":~f"i.~-' :·.;· .:;;;t .f-· 

It should be noted that the licensee is required to apply for relief from impractical ASME 
Code requirements according to 50.55a of lOCFR. If the licensee is committed to examine a weld 
as per the inspection plan in the plant SAR, the licensee is required to file an amendment when 
the commitments made in the SAR cann~t_; ~~ met. 
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.\/'·;\.JI ::'.c\L .'~-8~.t'Ch'eS'l lind/.OF• ci~ipt'i()'fig<jbf:·lffe':.tetilS/\fixftire~!'ahd"cilriiport'enl\geometry Which • 
·· :\: ;;,: t<.:\ .:aontribute:-tO:dnc·o•te1~oovetage•simiild ·be'.::iab1ilCiect <.S'-'~"::;-.'.i'~ ~m: .. 

' '!"" .·::it:1·-.,'/', '\~t(.~~ .. ~ b'. 

d. Provide sketches of equipment (i.e., scanning mechanism ~nd transducer holders) with 
reference points and necessary dimensions to allow a reviewer to follow the equip
ment's indication location scheme. 

e. When other volumetric techniques are used, a description of the techniques used 
shoulci be included in the report. 

In reference to Paragraph 7.a, SwRI feels, that the sizes obtained using Code sizing 
· techniques should be used consistently for comparison to Code acceptance standards 

whenever possible. Based on SwRI experience, ·Code sizing techniques appear to be 
somewhat conservative; however, there is little evidence to support the feasibility of 
developing specific tolerances or co"ection factors for Code sizing techniques. Nor is there 
significant evidence of improved ·accuracy and consistency resulting from the use of any 
one alternate sizing technique. Alternate sizing methods mu.st be used carefully and, in 
effect, should be used only when it can be detennined that the Code sizing techniques are, 
for some reason, inappropriate for the specific type of flaw encountered 

These statements do point out that flaw sizes based on VT are estimates. We,' of course, 
have varying degrees of confidence in flaw size estimates depending on pertinent examina
tion variables. Since the ramifications of our flaw size esfin:rations are very great, SwRI 
will typically recommend certain actions to our customer which can increase our confi
dence in flaw size estimation. These recommendations may include acti'?ns such as: 

(a) pladng additional holes in the calibration block 

(b) constructing moclaJ.ps of _the examination area 

(c) using other NDE equipment 

· (d) . applying alternateNDE methods 

( e) perfonning certain laboratory tests 

([) calling in specialists with particular experience in sunilar problems. 

·In reference to Paragraph 7.b,, the basis for all S~RI procecbue qUaJifications is docu- . 
· mented and available for audit by _client or regulatory personnel at any time. 

. . 

In .reference to Paragraph 7.c, SwRI provides a detailed.limitations report for all reactor 
vessel examinations. The limitations report is a combination of tables and sketches that 
depict and quhntify the various limitatiom to the Code-required coverage. These reports 
compile all of the various pertinent data into a conciSe,. understandable format and can 

· · · be used as the basis for Relief Requests. if necessary. 

The infonnation identified in Paragraph 7.d is routinely provided in the SwRI Scan Plan 
prior to perfonnance of examinations. In addition, a copy of the "as executed" Scan Plan 
is reprodu.ced and included in the Sw RI Final Report. 

.- . ·~· .... ~ H-14· . 
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.:· \t;,,'1.AOT11·:c~:;i;, \.1.~i·~ ··..;(:~~;~\ ''.'·' :';?1; -~H>'t,·~ \:_~';!<-;\ \~~bci-.r 
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