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The pnmary objechve of thls teshng is to confirm stress design cntena for the Grapple 
Assembly (MCE Drawng DES-1-1 Latest Revision) Specifically, tests drected towards 
venfymg and demonstrating the overall grapple concept with respect to the mimmum yield case 
(taken as three tunes the dead weight per Section 4 2 1 1 of the ANSI standard), off-normal load 
capacity (taken as five times the dead weight per the ANSI standard The acceptance cntena for 
the grapple is as follows 

Local ylelding of the inconel actuator shaft and engagement balls shall be withm expected 
limits when test articles subjected to 3X overload 
No failure of grapple assembly when test arhcles subjected to 5X overload 
Acceptable Die Penetrant teshng showing no load induced cracks or defects in actuator 
shafts pending tests 

~~ 
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3 0 BASIS FOR TESTING 

The test was to be conducted using Test Procedure EP#11, Rev 0 The completed Test 
Procedure, along with data sheets for each grapple tested is included as Appendix A to this 
report The design load specified for this grapple is 3200 pounds The required test load is thus 
(3200)(3) = 9600 pounds and (3200)(5) = 16,000 pounds 

4 0 TEST DESCRIPTION 

The test was performed using the test setup descnbed in Appendix A The test hardware was 
the prototype grapple which had been designed and fabncated by MCE Engineenng, based on a 
detailed design provided by the client The test fixture consists of a load reacting cylinder 
mechanism which transfers load from a hydraulic cylinder through the grapple to a lower plate 
which is fastened to the mating portion of the grapple The loading device is a 0 to 10,000 psig 
double acting Enerpac hydraulic cylinder Loading was momtored by a calibrated 0 to 10,000 
psig Ashcrofi gage 

The test was conducted at MCE Engineenng’s fabncation division, G&M Manufactunng The 
test was witnessed by the client engineenng and quality assurance representatives Pnor to 
starting testing actiwties, pre-test activities including a safety bnefing and venfication of the 
calibration status of test equlpment was performed and documented This signed data sheet is 
provided as Appendix B The Ashcroft gage was calibrated by Bellhaven Calibration of the 
Ashcroft gauge found the gauge to read in error by nominally 25% low The five point 
calibration curve was used to correct readings taken from the gauge to actual pressure and 
corresponding load However, dunng testing the correction calculation was incorrectly applied 
and the test pressure and loads were significantly over applied Thls resulted in testing each of 
the test articles at loads much greater than the target loads See Table 5 1 for actual test loads 
Appendix B of this report also includes copies of the Ashcrofi calibration data and calculations 

5 0 SUMMARY RESULTS 

5 1 Design Basis Test Load 

Per the approved test procedure, three tests were performed In the first of these tests, the test 
articles were to be subjected to nominally design basis loads for a minimum of 10 minutes 
However, as shown in Table 5 1, due to the incorrect application of the correction factor for the 
pressure gauge, the applied test load was in fact 7473 pounds (2 3X Design Load) A dial 
indicator was used to momtor total assembly defection as the load was applied and mantaned 
for 10 minutes Total deflection was measured to be 023” and no movement of the assembly 
was indicated dunng the 10 minute hold cycle 

Followmg application of the load, the test apparatus was disassembled and examined for local 
yielding Small indentabons or “dlmples” were found on the inconel actuator shaft and 
engagement balls However, these dlmples were consistent wlth pre-test expectations and dld 
not alter the function of the grapple assembly 
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Data sheets for this test are shown in Appendix C Pre and post test dimensional measurements 
are recorded in Appendix D 

5 2 3X Design Basis Test Load 

In the second test, the test articles were planned to be subjected to nominally 3X design basis 
loads for a minimum of 10 minutes However, as shown in Table 5 1, due to the incorrect 
application of the correction factor for the pressure gauge, the applied test load was in fact 
18,108 pounds ( 5  6X Design Load) A dial indicator was used to monitor total assembly 
deflection as the load was applied and maintained for 10 minutes Total deflection was 
measured to be 091 ’ and no movement of the assembly was indicated d u n g  the 10 minute 
hold cycle No permanent deflection of the grapple was noted 

Following application of the load, the test apparatus was disassembled and examined for local 
yelding Small indentations or “dimples” were found on the inconel actuator shaft and 
engagement balls However, these dimples were consistent with pre test expectations and did 
not alter the function of the grapple assembly 

Data sheets for this test are shown in Appendix E Pre and post test dimensional measurements 
are recorded in Appendix D 

5 3 5X Design Basis Test Load 

In the thrd test, the test articles were planned to be subjected to nominally 5X design basis 
loads for a minimum of 10 minutes However, as shown in Table 5 1, due to the incorrect 
application of the correction factor for the pressure gauge, the applied test load was 111 fact 
28,744 pounds (8 9X Design Load) A dial indicator was used to monitor total assembly 
defection as the load was applied and maintained for 10 minutes Total deflection was 
measured to be 118” and no movement of the assembly was indicated d u n g  the 10 minute 
hold cycle 

Following application of the load, the test apparatus was disassembled and examined for local 
yielding Small indentations or “dimples” were found on the inconel actuator shaft and 
engagement balls However, these dimples were consistent with pre-test expectations and did 
not alter the function of the grapple assembly 

Data sheets for this test are shown in Appendix F Pre and post test dimensional measurements 
are recorded in Appendix D 
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Table 5 1 Summary of Test Conditions 

TEST ID 

Test A1 

H 1 82864 010 001 
Retaining Wire Design 

H 1 82864 010 001 
Retauung Wue Design 

Test Type 

Design Basis 
3200 Pound 

3X Design 
9600 Pound 

5X Design 
16 000 
Pound 

Displayed 
Pressure 

1050 

2800 

4550 

Corrected 
Pressure 

1586 71 

3844 71 

6102 84 

Calculated 
Load 

1473 40 

18108 89 

28144 37 

Comments 

Load tested to 
233% Of Design 
Basls Load No 
change m 
engagement ball 
diameter 
565% Of Design 
Basis Load Post 
test dnnple on 
actuator shaft 
nommal 002 
003 diameter 

No change m 
engagement ball 
diameter 
898% Of Desim 
Basis Load Post 
test dnnple on 
actuator shaft 
nommal 004 
diameter No 
change m 
engagement ball 
hameter 

5 4 Additional Test Data 

Following load tests all inconel actuator shafts were liquid penetrant inspected per ASME 
Section 111, Division 1 1989 and accepted per requirements of NF-5350 T h s  examination was 
performed to insure that no cracking had occurred The examination reports, and copies of the 
NDE procedure and inspector qualifications are included as Appendix G of this document 

A copy of the fabncation drawing for the grapple assembly and matenal certifications for the 
inconel actuator shaft matenal, is included as Appendix H 
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6 0 Conclusions 

The test was successkl in demonstrating the adequacy of the grapple assembly’s inconel 
actuator shaft and engagement balls for in loads excess of design basis loads (3200 pounds), 3X 
design basis loads (9600 pounds), and 5X design basis loads (16,000 pounds) 

The test data showed that no appreciable yielding for the inconel actuator shaft and engagement 
balls at loads in excess of 5X Design Basis loads The test data also showed the grapple 
assembly and components to be fully functional after loads in excess of 5X Design Basis were 
applied and maintained for over 10 minutes 

Following testing, each actuator shaft (Item 7) was liquid penetrant inspected per ASME 
Section 111, Division 1 1989 and accepted per requirements of NF-5350 This examination was 
performed to insure that no cracking had occurred The test indicated that no crackmg had 
occurred The examination reports are included as Appendix C to this document 

From thls test, it is concluded that the design configuration meets or exceeds the requrements 
specified in ANSI N 14 6 for Special Lifting Devices for Shipping Containers Weighmg 10,000 
Pounds (4500 kg) or More 

Page 6 of 63 



SNF-5567, Rev 0 

Appendix A 

MCE Engineering Procedure #9, Rev 0 

Fuel Basket Handling Grapple 
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ENGINEERING 

SNF STORAGE PROJECTS 
FUEL BASKET HANDLING GRAPPLE INCONEL ACTUATOR SHAFT AND 

ENGAGEMENT BALL TEST PROCEDURE 

1 0 INTRODUCTION 

In January of 1997, MCE Engineenng completed acceptance testing of a umque grapple 
designed to lift Multi Camster Overpack (MCO) Baskets Testing was performed at design basis 
load (nominally 3200 pounds), 3X design basis load, and 5X design basis load for venfication 
that gross deformation at 3X load and falure at 5X load did not occur The load testing proved 
the adequacy of design by demonstrating that local ylelding of the actuator shaft, end effector, 
and receptacle was constant with pre-test analysis and that post test non destructive examination 
proved the components to be free from cracks and defects 

Testing did indicate a less than desirable engagement ball retaming method and as a result, a new 
design was developed and subsequently approved Additional production grapples were 
fabncated and each was tested per applicable requirement of ANSI N 14 6 - load testing of 150% 
of design basis load followed by liquid penetrant or magnetic particle examination in accordance 
with ANSVASME Boiler and Pressure Code, 1989, Section 111, Division 1 

Based upon independent matenals compatibility analysis of the grapple and associated 
components, the 440C matenal used in the grapple engagement balls and actuator shafts has been 
replaced wth Inconel 718 As a result, MCE has been directed to perform 3X and 5X load 
testing on one of the grapple assemblies to venfy the Inconel 718 matenal meets acceptance 
cntena T h s  document defines test methodologies, acceptance cntena, and test data sheets for 
these acceptance tests Upon successful completion of the tests, MCE shall perform 150% 
acceptance tests on each of the grapple assemblies repaired by MCE This additional 
qualification testing shall be performed to Mid Columbia Engineenng EP# 9 (Fuel Basket 
Handling Grapple Load Test Procedure) 

2 
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Document NO, 

DES 12 1 Latest Revision 

40698 Fax Chenault to 
Wheat 

ENGINEERING 

DESCRIPTION 

Fuel Basket Grapple Assembly 

Fuel Basket Receptacle Interface Sketch 

2 0 TEST OBJECTIVES 

The pnmary objective of this testing is to confirm stress design cntena for the Grapple Assembly 
(MCE Drawing DES-1-1 Latest Revision) Specifically, tests directed towards venfymg and 
demonstrating the overall grapple concept wlth respect to the minimum yleld case (taken as three 
times the dead weight per Section 4 2 1 1 of the ANSI standard), off-normal load capacity (taken 
as five times the dead weight per the ANSI standard 

Please note that analysis and testing performed by MCE in 1997 indicate that local ylelding of 
the grapple body, actuator shaft and basket interface groove is expected Post test measurements 
of the local ylelding will be taken and compared with previous test results to determine of the 
Inconel 718 is an acceptable substitute for the 440C In addition d u n g  pull testing, 
measurements of “gross deflection” will be taken with a dial indcator to determine if yielding 
reaches a limit dunng the 10 minute hold cycle 

Finally, pre and post test non destructive examination will be performed on test articles to 
confirm the absence of any load induced crack or defects 

3 0 TEST SCOPE 

3 1  General 

The matenallequipment strength tests descnbed in this document will be performed for Duke 
Engineenng & Services Hanford, Inc (DESH) and/or DESH’s authonzed representative 
Therefore, testing to be performed in accordance with this document requires DESH 
representation in order to be considered valid 

3 2 Test Arhcles 

The grapple end effector test articles, the receptacle test articles, and the grapple assembly test 
chamber, shall be fabncated and assembled in accordance with the following MCE Engineenng 
drawings 



ENG tNEERlNG 

4 0 TEST PREPARATION & APPROACH 

4 1 General Safety 

Standard industnaVshop safety practices shall be followed dunng the testing of the grapple 
assembly to assure the safety of workers in the affected areas The test area shall be isolated 
dunng pull tests Test equipment shall be safety inspected pnor to use Pnor to the start of each 
day’s test activities, the test director shall conduct a pre-job bnefing Tests will be discussed and 
safety issues identified 

4 2 Recording As-built Data 

After completion of fabncation, as-built data, including examination and charactenzation of the 
test articles, shall be recorded in the appropnate appendices for the end effector and receptacle 
interface test articles Required matenal certifications shall be venfied 

4 3 Assembly of Grapple Receptacle and End Effector 

After the test article as-built tolerances and observations have been recorded, the fabncation 
pieces shall be assembled in accordance with fabncation drawings DES-1-1 The grapple 
receptacle and end effector assembly shall be demonstrated functional by raising and lowenng 
the actuator rod to engage and release the receptacle interface piece 

4 4 Test Approach 

The grapple end effector and receptacle interface will be tested by placing the assembly in a 
fabncated test chamber The receptacle is mounted and secured to the test chamber end cap A 
hydraulic cylinder is attached to the opposite end of the test chamber, and the grapple end 
effector is attached to the hydraulically controlled piston This assembly is mounted on a metal 
plate for stability 

Hydraulic pressure is provided by a hydraulic pump, and is manually controlled Pressure is 
monitored wlth a calibrated pressure indicating gage mounted at the cylinder inlet connection for 
piston retraction When hydraulic pressure is applied to retract the piston, a “pull” force is 
exerted on the grapple end effector and receptacle assembly As the hydraulic pressure is 
increased, physical displacement is recorded versus time as well as pressure versus time 
Assuming that the test article survives each preceding test, it will be tested at 9600 pounds and 
16,000 pounds Following initial testing, a hold point has been established to review the test data 
pnor to authonzing the planned failure test The hydraulic cylinder is rated at 23 tons in the 
retraction direction 

4 
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After each test, the test assembly will be disassembled to the point where it will be possible to 
demonstrate the functional ability of the test article After a functional demonstration, the 
grapple end effector and receptacle assembly will be completely disassembled, visually inspected 
and measured in companson with the recorded as-built condition for each piece The individual 
test results will be recorded by and evaluated by DESH and MCE, and additional testing will be 
performed as deemed appropnate per the test objectives and the results of the previous testing 
The test results may result in subsequent test article fabncation that is revised from the previous 
test article Newhevised design configurations shall be noted appropnately on the affected test 
data sheet The tests will be repeated with the revised test article at the discretion of DESH and 
the MCE Test Coordinator with additional test articles 

4 5 Equipment Calibration 

Calibration for pressure instrumentation and dimensional measunng devices used for the 
performing tests in this procedure shall be calibrated and documented 

4 6 Performing Load Tests 

In each test, the grapple assembly is loaded by applyng a force generated by a hydraulic cylinder 
that is manually controlled The maximum operating pressure of the hydraulic pump is 10,000 
psig The hydraulic cylinder is rated at nominally 23 tons (46,000 lbs) at 10,000 psig in the 
retractiodpull mode used for these tests The cylinder’s cross section area 1s 4 71 square inches 
In the retraction mode Thus for a pull force of 9600 pounds, the pressure must be 2038 2 psig, 
and for a pull force of 16,000 pounds, the pressure must be 3397 03 psig 

The pressure will be applied in increments as noted on the individual data sheets for the specific 
load/pull tests, and measurements and observations will be recorded When the target pull force 
is obtamed, pressure will be miuntained for at least ten minutes Dunng this time penod, 
displacement will be measured and physical observations will be recorded for matenal creep 
Pressure will be recorded at the beginning and end of each hold penod 

5 0 TESTING/ACCEPTANCE CRITERIA 

5 1 Grapple Receptacle Design Concept Evaluation 

5 1 1 Receptacle Load Capacity 

The receptacle shall be evaluated after the 9600-pound load test and the 16,000-pound load test 

5 
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ENGINEERING 

5 2 Grapple End Effector Design Concept 

5 2 1 Evaluate End Effector Performance 

The end effector shall be evaluated after the 9600 pound load test and the 16,000 pound load test 

6 0 PROCEDURE FOR PERFORMING TESTS 

Appendices shall be used for performing, recording and venfying tests Tests shall be conducted 
with the presence of a Duke Engineenng & Services Hanford authonzed representative 

6 1 Receptacle Testing 

The following tests shall be conducted on the first receptacle test article Testing will be 
conducted on subsequent test articles following evaluation of the initial testing 

6 1 1 Load Capacity Testing 

6 1 1 1 Ultimate Tensile Strength Criteria Testing 

After completion of the testing and charactenzation listed in Appendix A, the receptacle test 
article shall be tested against a 16,000-pound hydraulic load After the load has been removed, 
the receptacle test article shall be demonstrated functional pnor to complete disassembly 
Following this single load cycle, the receptacle test article shall be examined for the parameters 
listed in Appendix C to identify and record any changes 

6 2 End Effector Testing 

6 2 1 Performance Evaluation 

Results obtamed from the testing descnbed in 6 1 1 above shall - 2  combined with the end 
effector inspections/measurements to evaluate the performance of the end effector test article 

In accordance with Appendix A, the end effector shall be load tested to 9600 pounds Afterward, 
the test setup shall be partially disassembled (the chamber is removed) to allow a functional 
demonstration of the end effector and receptacle assembly pnor to complete disassembly for part 
inspection in accordance with Appendix A 

Particular care shall be taken to identify and charactenze any local yielding of the body 
(particularly the lower surfaces of the ball races that receive the load from the balls), the actuator 
shaft (particularly that portion of the shaft that receives reaction loads from the balls), and the 
detent balls themselves 

6 
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-. 

6 2 1 2 Ultimate Tensile Strength Criteria Testing (refer to Appendix B) 

After completion of the testing and charactenzation listed in Appendix B, the receptacle test 
article shall be tested against a 16,000-pound hydraulic load After the load has been removed, 
the test setup shall be partially disassembled (the chamber is removed) to allow a functional 
demonstration of the end effector and receptacle assembly pnor to complete disassembly for part 
inspection in accordance with Appendix B to identify and record any changes 

Particular care shall be taken to identify and charactenze any local yielding of the body 
(particularly the lower surfaces of the ball races that receive the load from the balls), the actuator 
shaft (particularly that portion of the shaft that receives reaction loads from the balls), and the 
detent balls themselves 

63 Test Data 

The pnmary record data for this senes of tests will be the completed test data sheets Load data 
(from the calibrated pressure gauge), and displacement data (from pre and post test 
measurements and in process laser measurements), along with observations will be recorded on 
the appropnate data sheets Other record data includes matenal certifications, photographlc 
records, and electronic data files 

. Completed Test Data Sheets . Matenal Certifications . Photographic records . Electronic Data 

6 3 1 Qualitative Measurements 

Qualitative measurements include observations about the appearance, sound or other non- 
quantitative measurements collected dunng test performance This includes observations 
recorded on the test data sheets and video and photographic records D u n g  performance of the 
test Qualitative measurements shall be collected, indexed to the appropnate procedure step, and 
transmitted to the customer with the final data report 

7 
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6 3 2 Quantitative Measurements 

Quantitative measurements including load and displacement will be measured by MCE 
Engineenng personnel or their designee and recorded on test data sheets Customer wtness of 
each data collection activity is expected but is NOT considered an Engineenng or Quality Hold 
Point However, there is a hold point for Client review and approval upon completion of each 
test in the senes This hold point must be cleared pnor to beginning the next test in the senes 

6 3 3 Measurement Ranges and Accuracy 

The test loads specified in this procedure are nominal The test performer shall apply the 
nominal load and record the actual load in the data sheet The minimum increment for the 
pressure gauge is 100 psi It is reasonable that the pressure can be recorded to the nearest 50 psi 
Data shall be recorded in accordance with the tolerances specified on the forms in Appendices 
A, B, C, D, and E Loads applied to the test fixture are denved by dividing the applied pressure 
by the specified effective cylinder area in retraction For the Enerpac RRH-307 cylinder used for 
this test the effective cylinder area in retraction is specified to be 4 71 square inches Thus, the 
corresponding pressure for a 3200 pound load is 679 4 psig, a 9600 pound load is 2038 2 psig, 
and a 16,000 pound load is 3397 02 psig All required pressures have been rounded up in the test 
procedure data sheets 

7 0 QUALITY ASSURANCE 

7 1 Quality Assurance Oversight 

7 1 1 MCE Engineering Quality Assurance 

MCE Quality assurance shall have the responsibility for review and concurrence of thls 
procedure MCE Quality Assurance will also provide review and concurrence of the final test 
report MCE Quality Assurance witness of the testing is not required 

7 1 2 Duke Quality Assurance 

Duke Engineenng shall have the responsibility for review and concurrence of this procedure 
And subsequent test report In addition, a representative from the appropnate Duke Quality 
Assurance organization observe test activities 

7 2 InstrumentEquipment Calibration 

The measunng devices and the pressure gauge shall be currently calibrated, and documentation 
provided with the test report as a record 

8 
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8 0  TESTREPORT 

A report shall be prepared presenting the recorded data and observations using completed 
Appendix A, B, and C The report shall include a summary of the testing performed and the 
results of the evaluations dunng testing 

9 0 RESPONSIBILITY 

9 1 MCE Responsibility 

MCE Engineenng will have two key persons associated with testing The test director, or 
designated representative, is responsible for coordinating the preparation, review, obtiumng 
client approvals, and issuing the test procedure The test director will have the authonty to make 
minor revisions to the test procedure in the interest of expediency where work scope is not 
affected, and the goal is to improve productivity These revisions will be 
redlined into the working procedure, and documented with the test report as appropnate 

The MCE Engineenng shop technician will be responsible for implementing the approved test 
procedure in the shop Data may be recorded in the test procedure data sheets by the MCE Test 
Performer, Test Director, or Client Representative 

The MCE Test Director will be responsible for reviewing test data, interpreting results, and 
wnting the test report 

9 2 Client Responsibility 

The client has the responsibility to approve this procedure pnor to implementation, witness and 
venfy testing, and, when necessary, designate an authonzed representative for these purposes 
Revisions to the test procedure that affect the scope require client approval pnor to proceedmg 
with the revised test procedure 

10 0 CONFIGURATION CONTROL 

Pnor to initiating formal test activities this test procedure shall be approved and released into 
MCE Engineenng’s document control system At the test director s and client’s mutual 
agreement MINOR procedure changes can be implemented using red-line control Red-line 
mark-ups to the test procedure shall be initialed by the MCE Test Director AND the Authonzed 
Client Engineenng Representative MINOR procedure changes are changes which streamline 
test conduct or alter the sequence of test activities MAJOR procedure changes whch alter the 
scope or intent of testing requires signature approval commensurate with onginal document 
release and requires a direct revision to this procedure 

9 
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Appendix B 

Calibration Data Sheets 
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Ashcron CalibraUon Data TAG NO BEL99 251 Expires 5/5/2000 

Reference Pressure Ashuofi Displayed 

1999 629 
3999 188 
5999 123 
7999 107 
9998 968 

1400 
2900 
4450 
6000 
7600 

Pressure As Found = 179 7 + 775(Actual Pressure) 
or 
Actual Pressure = (As Found Pressure +179 7)/ 775 

Test Load =Actual Pressure Area of Cyiindei 
Where Area of Cylinder = 4 71 Square Inches 

Test Load = ((Ashcrofl Pressure +179 7)/ 775) 4 71 

Ashuofl Pressure Actual Pressure Test Load Overload 

1650 
1700 
1650 
1650 
1650 
1600 
1650 
1700 
2807 

236090 1111985 3474954 
242542 1142373 3569914 
236090 1111985 3474954 
236090 1111985 3474954 
236090 1111985 3474954 
229639 1081598 3379995 
2360 90 11 119 85 3 474954 
242542 1142373 3569914 
385381 1815143 5672321 
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Belhaven 
Applkd Tochnologkr Customer Midcolumbia Engineenng 

Certificate of Calibration 

Insbumnt Pressure Gauge Serial No 

Calibration traceable to the National Institute of Standards and 
Technology in accordance mth ANSI- 2540 1 has been accomplished 
on the above-named instrument by comparison mth standards 
maintained by Belhaven The accuracy and stability of all standards 
maintained by Belhaven are traceable to national standards 
maintained by the National Institute of Standards and Technology in 
Washington, D C and Boulder, Colorado 

Temperature at Calibration 68 F 

Accuracy of Instrument 25% 

Calibrated Range 10000 PSI 

Calibration Report No BELSS-251 

Date Due blslzooo 

Tert Equipment 
Ametek Deadweight Tester, SIN 16132 R 

[Date 5/  d P 9  I 
Calibratedby 7 €-nu C-  T - t q 1 9  

Certified by S-5-W 
Qullmy Assurance Manager 

ORIGINAL 
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Calibrdm Baba Sheet Rem Number 

BEL99-251 
5rl F - S 5 6 7 , ~  o 

%elhaven 
TU Na BEL99-251 

InrtrumntW Pressure Gauge 
MMuhcsunr Ashcroft 

8rlr;l No 
Madd 

5/5/2000 

8p.cbilkrstrwUons LIMITED CALIBRATION This guage does not meet mfg 

Sy.t.m 

tolerances The gauge IS certified to have an accuracy of +I- 25% 
FS (2500 PSI) 

On& PSI 
**- 25% 

-.- 
Mamie 10000 

-ww11* 25000000 PSI 
WZmP 68 F 

CII Pdnt 

1999 629 
3999 188 
5999 123 
7999 107 
9998 968 

Al 
Found 
1400 
2900 
4450 
6000 
7600 

d.M 

1400 
2900 
4450 
6000 
7600 

rcFama7 - 
4 9963 
-10 9919 
-15 4912 
-19 9911 
-23 9897 

T W Q u i w d  Ametek Deadwight Tester, SIN 16132 
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Inspechon Service, Inc 
430 W Descbutes 
Kennmck, W& 99336 

Liquid Penetrant 
Examinahon Report 

I 
5-3-99 

Y 
Level Date Examined by sun Wdhabmck II 
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1 0  

I I  

2 0  

2 1  

2 2  

23 

3 0  

4 0  

so 
5 1  

5 2  

6 0  

6 1  

Purpose 

The purpose of lh i r  protrdi i i r  i s  tn cslalilish governing requirements nnd provide 
specific insirlielions UII thr trrliiiiqires and nrcrptnnrr m t e n a  to bt utillzed when 
ptrlorming., evalnation nnd ileriimeiiting liqntd priirtrnnt examinations 

Scope 

This procediiir i s  i n  ntrordanrr with governing rxannnniions criteria, as specificd by 
referencing cudrs iindri whirli I iq i i id  peiietrniit exnmination IS required 

1 his procediire iq  nplilioable i o  Iietli ferions and non ferrous, relnlively non porous 
mnterinls 

This procedure i n r r l s  l l ie irqiiiirniriit~ orthe A\MFIANSI codes and 
AWS Structiiral Wcldiiig C oih s 

I hirkiirw and wr of tiIiIcrts i o  be ernininpi1 is not a limiting fnctor 

References 

ASME Boiler and Frrssi i r i  \ r w l  odr Srrtion 111 \. nnd V l l l  
ASME/ANSI Fowri Piping ( odc 1131 I 
AWS Structiiral \\ rlding ( nile D l  I 
ASME/ANSI C Iiriiiiml P i l i i i i p  ( ndr 1131 3 

Responsibilities 

Individunl respoiisiliilities qliall lip 13 drsignnted by Written Practice NDEWP 

Personnel Qualifications 

Performnnce and interpretation of liquid penrtrant examinations shall be nccomplished 
only by level 11 or Irvel 111 prisoniirl 

Liquid penetrant rxaminntion pei.inniirl nr r  qualified nnd rertified in accordance 
with Written Pinrlirr NO& I\ I 

rechnique and M d r t  irtl 

The rollowing selvrn i r i n u ~  i l i le rolor reiitrnst Iiqiiid prnetrmnt mnterinls shall bc used (or 
equivalent) 
(a) Slintchi k SkC S cleaner SKI-HSFLS penetrant and SKD-S 

clrvrlolier 
l)iilil C lirk I)H 60 cleaner IhibCChek DP-40NIP-SB pmctrnnt 
1in0 l ) i i b I  C liek D-IO0 drvrlnper 

Mngnaflur ( orp 

Sherwin lnr 

2 IS1 NDE 03 Rev 5 
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6 3  

6 4  

7 0  

7 1  

7 2  

73 

7 4  

8 0  

a 1  

PENEI RAN I MA I LHIAI $ 

The term peiietiaiit ninteiinl% nsrd iii t h i s  procediire ir intended to include all 
penetrnnts solvents or cleniiiiir dgriitr developers etc used in the examination 
process 

TECHNIQUE RFSl HIC f lONI  
Fluorescent penetrnnt exainiiinlioii shall not follow a color contrast penetrant 
examination Intennixing 01 Iieiietiniit materials from diNerent family groups 
i s  no permitted A retest with water warhnhle penetrants may cause loss of marginal 
indications dne to containiiinlioii 

CONTROL Ob CON1 AMINAY I \  
Certification of  contnniinint content shall be obtained and maintained for all liquid 
penetrant materials wed on nickel base alloys aiisteiiitic stainless steels and 
titanium These certilicntioiis shall iiirliide the peiietraiit mannfacturers’ batch 
numbers and the Seclioii V, I 640 

Surface Prcpdi dtioii 

In general, sntisfnctory i e s i i l t ~  iii iy be obtnined when the siirfnce of the part IS in the 
as welded ns-rolled ns cnrt or i s  forged coiiditioii Siir lace preparation by grinding, 
machining, or ethci iiietliedr i i iav  be iiecesqnry wheie siirfnce irregnlanties could 
mask indications diie l o  dirceiitiiiiiitier 

CAUTION HLA41 I N 6  WI I II $ 1 1 0 1  O H  INLL WND MAY PFEN DISCONTINUITIES 
ATTl lF SURrACC ANI)FIIAI L NO1 BE lSFD 

Prior to all liquid penetrant exniiiiiialioii lhe surface to he examined and all adjacent 
areas within at least I inch thnll he dry mid hee of  al l  dirt, grease, lint, scale, welding f lnx 
weld spatter, oil and olhei exlraiieous inntter that coiild obscure sutface openings or 
otherwise interfere with the exnniinntioii 

Typical cleaning agents whicli may h e  iised are detergeiilc, solvent remover, organic solvents, 
descaling solutions, and paint ieinoverr Dcgrearing and ultrasonic cleaning methods may 
also be used 

NOTE Cleaning solvenls shall iiicet (lie ieqniremeiits of  Paragraph 6 4 

Arter cleaning, drying oTlhe s i i r l w r s  to be examined shall be accomplished by normal 
evaporation or with forced bot nir i i s  approprinte A niiiiimum of two (2) minutes 
shall be allowed to ensure llinl the cleaning soliitioii has evaporated prior to application 
ofthe penetrant 

PENEIRAN~ANUWLCIMCN I I  hii’i H A I I I H V ~  
As a standard technique the teinperntiire ofthe penetrant and the surface ofthe part to be 
examined shall not be below 60 F (16C) nor above 125 F (SZC) throughout the examination 
period Local heating or cooling i s  permitted provided the part temperature remains in the 
range of60 F to 125 F (16C to 52C) during the examination Where it i s  not practical to 
comply with these temperatiire limitations, other temperatures and times may be used, 
provided the procediire i s  qnalified i s  rliecified in Section 1 I 0 

3 IS1 NDE 03 Rev 2 
Dated I 1-26 96 

Page 42 of 63 



8 2  

8 2  1 

8 2 2  

8 3  

8 3 1  

8 3 2  

8 3 3  

8 4  

8 4  1 

8 4 2  

8 5  

8 5 1  

I’ENEIRANI AI’I’I I( \ I l O N  

rhe penetrant may Ire applird hy  clipping, brushing or spraying l f t he  penetrant i s  applied 
by spraying using roniprrssrd air type apparatus filters shall be placed on the upstream 
side near the air iiilrt to prrrl i idr roiitaininatioii of the penetrant by oil water, dirt, or 
sediment that may hnvr rollrt lrd in tlir hires 

Penetration tinir i s  rr i t i rnl 
qualified by demonstrntioii for sprcific mppliration 

I Iir niiiiiniiiin penetration time shall be 5 minutec, or  ms 

EXCESS PENEI‘KANI HhhlOVAI 

Wmter Washable Penetrants 
Excess water wnsliahlr peiirlraiit din11 hr rrmoved wilh m water nprmy The wmtrr prewiirr 
shall not exceed 50 p s i  and 1hr w itrr tririprratnre shall not exceed 110 F 

Poct-Emiilsifyiiig I’eneti ants 
With post emulsifying peiirtiaiiis ( l ie  riiiulsilier shall be applied by spraying or dipping 
Emulsification time is  critirnl and goveiiied by surface roughness and type of 
discontinuities sought Il shall no1 rxr r rd  5 minutes iinless other times have been 
qualified by actiinl lest AI l r i  riii i i lrifimlion thr n i i x l i i re  shall be removed by a water 
washable penetrants 

Solvent Hemovnlrlr I’rnrli i i i l s  
Excess solvent rriiioviihlr priirli i i i l s  s h i l l  be irmovrd Iry wiping with a cloth or nbsorhrnl 
paper repemtiiig l l i e  oprr itioir uiitil i i iost  traces of  penetrant have been rrmoved The 
remaining traces shall hr ienio\ed b y  liglilly wiping the surface with cloth or absorbent 
paper moistened with sohriit rrmover Io minimize removal o f  penetrant from 
discontinuities, care shall  hr taken to avoid the use of  excess solvent remover Flushing 
the surface with solvent removrr following the nppliration o f  the penetrant and prior 
to developing, i s  prohibited 

DRYINGAFTER FYCFS\ PFNl I HANl  RFMOVAL 

For the water-wn4iablr or po$t rniiilqifyiiig technique the siirface may be dned by blotting 
with clean materials or hy uwig cirriilalii ig warm air provided the temperature ofthe 
surface is not raised above I 2 5  I 

For the solvent reiriovnlrlr trrliiitcliir the riirfaces may be dried by normml evaporation, 
blotting, wiping or foiced air A iiiiirimiim of one (I) minute shall be mllowed to ensure 
that the solvenl reinovri h i s  r\ aporalrd prior to apphrmtion or the developer 

DEVELOPING 

1 he developer slinll hr apirhrd a? won i s  possible after excess penetrant removal and in no 
case shall the time elapsed brfoie tlir developer application exceed 30 minutes lnsufFicient 
coating thicknesr may not draw the penetrant out ofdiscontinuities, conversely, excessive 
coating thickness nimy mask indirations I wo types of developer, dry or wet, may be iised 
with fluorescent penetrants With color contrast penetrants, only a wet developer shall 
be used 

4 IS1 NDE 03 Rev 2 
Dated I1 26-96 
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8 5 2  

8 5 3  

8 6  

8 6  I 

8 6 2  

8 6 3  

Dry Developei Applir ilioii 

Diy developer sl i  i l l  lie ipplirtl 11)  I sofl 111 nsh, Iiaiid powdrr bnlb powder bnlb, 
powder gun or other ineaiis pioviclrcl 111e powclrr is dnsted evenly over the entirr surfirr 
being examined 

Wet Developei Appliratioii 
Pnor to npplyiiig suspensiuii l)pr n e t  drveloper to l l i e  surface, the developer must be 
thoroughly agitnted l o  ei i r i i r r  adeynale dispersion of suspended particles Aqueous nnd 
non aqueous we1 developri s l i ~ l l  Iir applird ms follonr 

(m) Aqueous developri iiiay lie applird to eltlier n wet or dry surface It shall 
be applied by d i p p i n g  bio$l i i i ig  spraying, or olhei means, provided 

a thin rumling ir obliiiird ovci l l i e  entire surfnee being examined Drying 
tune n i i y  br decrrnsrd I i v  i i s i n g  warm a i r  provided the surface tempemtnrr 
of the pait I S  not iairrtl i l iovr  125 I 

Non mqueoiir dcrrlepri sli 111 lie applied only tom dry siirfnce It shnll be 
npplied by spriyiiig cxrrpl wlicic rnfetv or restrirtcd access preclude i t  
Undrr such coiidilions dereloper mag be applird by brnshing Drying 
slinll br Ipv i i o i i i i  11 rt i p o i  i l i u i i  

Blottiiig is not permitted 

(b) 

INTERPH~IAIION 

The true size miid lype of d i ~ c o i i l i i i i i i t i c s  are difliciill l o  evnluate if the penetrant dilTusrs 
excessively 11110 Ihr developri ( oiiseqiiriitly, the surfnce shnll be closely observed 
dunng the applicalioii or Ihr drvrlopei to nioiiitor the behavior of indications which 
teiid to bleed-on1 for 7 to 30 i i i i i iu l rs  If bleed oiit does not alter the elamination r r s i i l t s  
longer periods are perinifled If  llir snrf,are to be rxnniined is lmrge enough to preclude 
complete exaniiiintioii willi i i i t l ir pirsrribrcl time, the surfmce shnll be examined in 
increments 

Color Coiitrast Penetrants 
With m color coiitrast penelrriiil tlir dweloper forms n reasonably uniform white comting 
Surfnce discontiiiaitirs are iiiilicalrd by blred out of the penetrant which i s  normnlly a deep 
red color that stmiiis l l ie  developrr Indicalioiis with a light pink color mmy indicate 
excessive cleaning lnndeqiinlr cleaning may leave nn excessive background, making 
interprelation dilliciil l Adeqiinle illiiniiii #lion is required to ensure ndcquate sensitivity 
during the exaininatioii mnd rvaliinttuii or indications 

Fluorescent r e ~ ~ i ~ a ~ i r s  
With fluoresrent peiietiaiits tlie piotrss i s  rssriitially tlie anine ms in Paragrnph 8 6 2 rxcept 
lhnt tlie e x a i ~ ~ ~ i ~ n t ~ o ~ ~  I* roiitliirrd iiring aii iillimviolcl Iighl cnlled "black Iiglil' 
e ~ m i i i a l i o i i  ~ l i ~ l l  br priloiii ird 11s lelloa s 

(n) 

(b) 

Thr 

I t  shrill Iir pr i l i i r i i i id  1 1 1  11 11 iikciirrl aiea 

I he cxaniiiirr rlinll Iir i i i  the dai keiicd area for at least 5 minnta pnor 
to peifoiniiiig thr ex i i i i i i ia l ion  l e  enable his ryes to adnpt to dark viewing 
l f t he  exaiiiiner went$ glassrs or lenses they shall not be photo sensitive 

1 he black light intensily shmll l)r measured with n black light meter 
The meururement to he tukenjulusrpnor to inspectton and u minimum of 5 minute 
der turning on tu ullm wurnrup 

(e) 

5 IS1 NDE 03 Rev 4 
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8 7 2  

8 7 3  

9 0  

Y I  

9 2  

9 3  

9 4  

9 5  

9 6  

10 0 

I0 I 

( ( 1 )  I hr I~lr i tk  Iig11l tnlriisily shrill I w  nirrisiiircl wilh n hlnrk light nirtei A 
iniiiiiniiiii sf 10~1Il M l / t  111 

reqiiired I hc blnrk Iighl iiilciisity shall br inenwired nl least once 
evriy 8 liuiiis niid nliriirvci llir work slnliuii is changed 

on llir siiifnrc of llir pnrl bring exninined IS 

posr LI EANINL 

Afler llie exnminntioii lins brrii coi i i~~lclcd l l i e  riitii e exnmination surfnce shnll be 
thuronghly clcniied I hr iiirlliod e i i i l h j r d  slinll cunfui ni l o  those specified in 
Paragraph 7 3 

1 he cleaning ngciitq nin) now Iw nliplietl directly to the exnniinntion surface 

All trnces of peiielinnl i i ialci  i l l s  n i r  tu IJP cuniplclely iemoved 

EVALUATION OF INI l I (  A 1 IONS 

Iiidicnlioiic tlinll Iw rvnlii  ilrcl i t i  irioiiliiiirc nitli the nrrrlrlnnre stnndnrd specified by 
tlie governing ( otle (we \rc Iiim 12 0, ( ode Addcndn nnd Acccptnnce Criteria) 

Visconliiinilir~ nl llir wiifrirr  rill Irr iiidirntrcl by Iilrrcl uiil of pciielnnl, however 
lurnlized snifnrr i i i rp i i l r i i i l~~  s iliir 10 ninrliiiiiiig iiinrks oi  olher surface condilioiis, mnc 
prudiice fnlse OI non irk\  tin^ ttidicnliuiis 

Noli relevant iiidicnliont nncl Itiond nirns of fliioresceiice or  pigmentation which could 
mask indications of tlisrunliniirtirs nlr  iiiincrcptnblc, nnd siich weus shnll be cleaned 
and reexamined 

Any indicntion which IS belieted l o  be nun relevniit shnll be regnrded ns a discontinuity 
nnd shnll be reexniiiined tu vciiry nlietlicr ur not niid nctnnl discontinuity is present 
Sudnce condilioning niny preceded the rcexnininnlion 

Rdevnnt indications nre those which r e s i i l l  from nclnnl discontinuitin Linear indications 
are those indicntiuiis in whirh tlie length IS more than three times the width Rounded 
indicntions nre circiilnr or rlliliticnl with l l i c  length eqiinl to or  Ins than three times 
the width 

An iiidicalioii of n d i ~ ~ ~ i i t i i i i i i l j  inny br lnigcr tlinn lhr discontiniiity that enuses it, 
however. the si i r  of llir intlirnlioii nncl not tlie strc oltliscoiitiiiiiity i s  the hnsis of nccrptaiice 
or  rejecliori 

EXAMINATION 0 1  1NI)IC t\ I ION\ 

Liquid penelrunt crniii l i int~eiir sltnll bc cluriiinciilcd by n wrillen report which details lhc 
condition niid nrrrptnbililv oT1hr ilriii bring cxnniiiird 

G IS1 NDE 03 Rev 4 
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10 3 

11 0 

I I  1 

I 1  2 

I I  3 

1131 

Each report shal l  inrliidr wliri i  applirdile the following niformmtion 

Customer and contrnrt niiii ihri 
Date of exrmiiiation 
Identification number for part being ernniined 
NDE procedure iiiiml,er/i evirioii 
Exaniinmtioii standmrdq 
ACceptancdrejectioii critrrin 
Type of matenal to b r  exnmiiird 
Surface condition 
Type of  penetrant iirrcl 
Type of  developei iiwd 
Exmminntioii result9 
Technician s nniiir diid rrrt i l iratioii level 

When apphcmble, uw thr Iiqiiid prnetrniit exaniiiintion report form exhibited in this 
procedure 

QUALlFlCAl ION Ob IbCIINIVIIb\  I OH NONSIANUARUTEMPERATURES 

When it is not practicnl to coiidiict n liquid penetrant examination within the temperature 
range of60 F to 125 F the exniiiiiintioii technique at the proposed temperature sbmU 
require qualificmtion I his shall require tlie use ora  quench cracked aluminum block, 
which in this procrdiire i s  desigiinted nv liqiiid penetrant comparator" 

Liquid Penetrant < oniparmtor 
ASME Section V, 1-6J3 describes the liquid penetrant comparmtor to be utilncd quality 
nonstandard temperature techiiiqiieq kigiire I dlnstrmtes the comparator afler the grooves, 
if used, are cut 

Comparmtor Applirnt ionr 

If it is desired to qualily a liquid penetrant examination technique at a temperature of  
leas than 60 F, tlie proposed technique shall be applied to block "B" afler the block md aH 
materials have been cooled to the proposed exmniination temperature until the companson 
Is completed Block "A shall he examined i n  a mmnner whieh has previously been- 
demonstrated as suitable for lire i n  the temperature range of 60 F and 125 F The 
indications of cracks qhall he rompared between blocks 'A" and "B" I f  the indications 
obtained under thr propowl roiiditioiir are essentially the same as obtained dunng 
examination of  60 b to 125 I t l ie  propoqed technique shall be considered qualified for use 

If the propoeed teiiipei at i i re foi thr exaniiiintioii i s  above 125 F. block "B" shall be held 
at this temperatiire throiighoiit thr rxamiiiatioii I he indications of cracks shall be 
compared as described in I I 3 1 while block U is at the proposed temperature rmnge 

A procedure qualified nt n teiiipeintiire lower than 60 F shall be qnalilied from that 
temperature to 6U F 

I1 3 4 To qualify a procedoie for teniperatuies nbove 125 F the upper and lower temperature 
limits shall be established and the prorednre qunlified at these temperaturn 

I I 3 2 

11 3 3 

7 ISI NDE 03 Rev 2 
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I I 3 5 As an allernate l e  thr req i i i i rn ie i i l s  ofparagraphs I I 3 1 and 1 I 3 2 when using 
color-contrnrt peiirtraiitr i t  iq  permistiblc to use a single romparntor block for the 
standard and iionstniidird leeipernlures and to make the comparison by photograph% 

(a) When the siiigle coniparntor block and photographic technique is used. 
the same processing details as desrnbed in Prngraphs I I 3 I and 
I I 3 2 apply I he hlorh  hall he thoroiighly cleaned between the two 
procrssiiig rleps Photographs shall be taken aficr processing at the 
nonstandard temperature and then after processing at the slandard 
temperature The iiidiration of cracks shall he comprrtd between the 
two photographs The same rriteria for qualification specified in 
Paragraph I I 3 I qlinll npply 

1 he identical photogrnphir technique shall he used l o  make the 
comparisoii pliolegi nphr 

(b) 

I 2  0 

I 2  I 

CODE ADUENUA ANI) A( ( fi P I  AN( b ( HI I FRlA 

The atIarhment( listed below provides addilional proredural rq i i inments and rpplirahlr 
acceptance rrilerin as $perilk1 L v  governing Codes for Ihr prrfonnnnces and walnrtion of 
liquid prnetraiil ex iniiiintioiir I h e  vniioiis attachments ieflcct mandatory cnteria 
wliirli superseclrr 01 qiip~ilrniri i l  lhir piocediii e 

(a) All ir l iniei i l  1 AN41 Power Piping C ode 631 I 

(b) Altachiiienl 2 ASMb Section Vl l l  

(r) Altnrliinent 3 A W 5  DI I 

(d) Altachiiienl 4 ASMEIANSI 831 3 

(e) Alfnihnrenl C AVME leetion I l l  NF 

8 IS1 NDE 03 Rev 5 
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\ I  I A C  I t n l E N I  #I 

A1 ACCEPTANCE STANDARD5 
Indications whose major iliniciiuoiiv w e  grealrr llinti 1/16 in (2 0 mm) shall be considered 
relevant The lollowiiig rrlrvniif i i id i~mt ions a unacceptable 

(a) 

(b) 

(e) 

Any cracks 01 liiir ir i i idicnlioiir 

Houndrd indicatioiiv w i l l i  iliiiirnrioiir grealrr lhaii 3/16 i n  (5 0 mm), 

Four or iiioir roiincled iiidir.itions i i i  a line separated by 1/16 in (2 0 mm) 
or less rdgr to edge 

len or nioir r o i i n c l i d  radiiiilioiis i i i  I I IY  6 vq iii (3870 m m  (d) 

9 IS1 NDE 03 Rev 2 
Dated 1 1  26-96 
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A2 ACCEFI’ANC E C HI I k R I A  
All surfaces l o  he exniiiiiid $liqIl be free o f  

(a) Relrvant lineat iiitliritiiiii~ 

(h) 

(e) 

Rrlrvniif rniiiiclnl iiiili~ ilinii’1 grrntrr (hail 3/16 iiirli 

Iwiii ni liinie irk% in1 iniiiidcd ilidicntioiir In u lune separated by 
1/16 iiiili ni Irw ( rclgr In edgr) 

IO IS1 NDE 03 Rev 2 
Dated I I 26 9G 
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A3 

A3 I 

A3 2 

ACCFPTAN( F ( R l l  F HI 

SECTION8 I I A I l (  ,\I I I OAl )bD4~RU(  I ' I IRFI 
Welds evaluilrd iiqiiig Iicliiid priirlraiit rxamination method shall  he acceptable. 
if i t  shows Ilia1 

(a) 

(h) 

(c) 

I hr wrld h i \  no cinrhc 

I heriiiigli h s i n i i  ( % i s h  Iirlwirii acl l ice i i l  I i y r i s  of wrld melal and- metal 

llir si i i i i  of cIi:iiiirlris nl ~ii~iiii~ porosity in lillrt wrldr dorr not exceed 318 inch 
in any liiitiir i n c h  nl arld niid shall not rxrrrd 314 inch in any 12 inch length 
or wrlcl 

(4) < ninlik irjniiil 111 iirli i 1 i i i t i  giiii ite wrlds in hiitt jo i r i ls  traiirvene to the dirrctron of 
comliiilrd Irnrilr FIICFF 41 111 hwr  no 1111iiiig Iinrorily For all other groo8e welds 
piping ~iniorily sh 111 iin1 e x r r r d  318 inch in any linear inch orweld and shall not 
excrrd 314 iiirli in a i i j  12 inrh Irnglh ofwr ld  

SECTION 9 DVNAhlI( A I  I I OADF I) \ I  R M 1  lJRF4 
Welds evaluated usiiig Iiqiiid pri ir tranl examination method shall be acceptable rf 
it shows that 

(a) 

(h) 

1 hr wrld h a t  no I i I (  ks 

1 hnroiigh liirioii rwls I i r lwren adjareiil layer of weld metal and between weld 
metal and h a w  iiirlal 

1 he f irquri iry sl 1iqiiiig Iinrnsity in fillet wrlds rhall not exceed one in each 4 inch 
of lriiglh aiiil Ihr inixiiiiiiiii diai i i r l rr  shall not ricrrtl 3/32 inch Exception For 
f i l le l  wrldr rniiiirrlioii \IilTriirn In well lhr r i m  n l  the dinmeten of piping (iomrity 
rhall iiol rxrrrcl 318 iiii 11 in i i iy linrnr iiirli of weld and shall no1 exceed 314 inrh 
in m y  12 tiirli Irngtli n f w r l i l  

( oiii(ilctr ~nmiil p w c i t  i lwn ptnnvr wrldr iii hiill joinls tmnsvenr to the directioii 
iil'roiiipiitrd lriirilr \Irrw s h i l l  l i i v r  iin 1ii1iing pororily shall not exceed onc r i i  
4 iiirli nTlriiglh niid llir iiiaxiinciiii diamrlrr *hall no1 cxreed 3/32 inch 

(c) 

(d) 

I I IS1 NDE 03 Rev 2 
Dated I I 26 96 

Page 50 of 63 



SNF-5567, Rev 0 

A ( ( f  I’IANCECRIIERIA 

AWSI B31 3 

A4 ACCEPTANCE ( HI rFHlA 
All surface exaniiiied sliall hr fire of trarkr 

12 IS1 NDE 03 Rev 2 
Dated I I  26-96 
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SA ACLEHANCE SlANDARl~S 
Iniltcatronr ivho+e nriipir il~nicnrrrinr are #renter than 1/16 m (2 0 ntnr) shnll he consrilered 
relei~ant The Jiilloii ing relei nrrt mrlicahons n unnciepiahle 

(11) 

(h) 

(L) 

An) crnckr or lrnmr inihi nhinrc 

Riinnih 11 r i r i l ~ i  ii11~1ns 71 ill# t l i rn~ n~i i in \  #r1 r r l c  r fhirn V I 6  in (5 0 nrin) 

Fonr III inorc rmrrr~k 11 r s r l r c  r r l ror i \  m n line sepnrnfeil h) 1/16 in (2 0 mm) 
orlet\ cikcto crlht 

Ten or more r ~ n r n r l ~  d rrrrlrc i i l ~ t n (  in nni 6 cq m (3870 n i t )  (11) 

13 IS1 NDE 03 Rev 5 
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Tat Melbcd & kvrl  

Lnquid Penetrant I I  
Nanr k SI9 Cerhficah~psllod 2 1797to2 1 6 4  

Fiiii Welleiibrock 541-42 LIZ9 

I Education 
A. Hlgbat gmde ntlamed 12 
B College b e l  degm enined NO 

C Summary of rddilional NIA 

II Related Expcncnce 
A. Employer Iiispeclioii %vice liic 

Experience Snniinni y 
\Le I<esulllL 

B Employer J A Jones I Kaiser Eng 
Expenenre Sninninly 

\eL lltwiiie 

C Employer J A Juitir 

Expenenre Suininni y 
See Itesuiiie 

L) Employel NIA 

Expenence Sunmniy 

111 lndoctniiiilioiill I niiiitig 
A Gcncinl liidorli iiimlioii 

6 Reqia, ed I I niniiig 

I V  l e s t  He3llll9 

A TYP Ginclr 

1 Ceneinl 76 7 
2 Specific 91 0 
3 Practicni 900 
4 Composrle 8 G 2  

NDE Level 111 01 Owel Vale %fas/s 7 - 

Major NIA 

10/1988 to Present 

1011982 to loll988 

911973 to 111978 

V Eyt E u m  mulb acceptable to 
SNTC-TC-UIAWS @ N 

NDE Assignment Dale 
L fPo  
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Material Certifications, Test Log, and Drawing 
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Precidon 

u 38500 1 I5 

Rolled Products, 
PO Box WOlO 

142)s MT UISMAAK 
&NO NV 0 9 5 0  
ll02J 972 0272 

FAX (7W W14N 

03/03/98 04/14/98 P23956-18 718 

Inc 

QUantlty (Pcs / W t  1 BDL / 3919 LBS 

k~ P23956 10 PAGE 1 OF 2 

I Customer Order No I Order Date I Ship Date I shop Order I A1 loy I 

S i t e  or Dwg Number 750" RD X 11' - 13' R/L 

A 
A 
A 

S ec l f l ca t ion  s) MS 56621: G E 850TF1 D-S26 G E B5 T69A S6 A1 ASTM-B-637-93a 
&flE-SB 637 9ha SPS-M 2751: CAPABLE OF h l S  56635, R80-870-1536*, 
CHEMISTRY OF G t C5OTF13-Si6 and H I  SHEAR #156 8/13/86** 

40 9 
72 3 

19 5 
27 0 
28 3 

RT 217 0 I76 0 
170 0 145 0 1200 

1200 110 0 26 0 

MILL TIIERML TREATMENT (AS SHlPPED CrrNOITIMJf 
M 1760F 1 hour water quench and centerless round 

Grain slze ASTH No 10 0 Mlcro No W1238.J PRP Etchant No 4 ,  (1OOX) 
Hardness 262 tIB 

Grain s i &  determined i n  accordance wlth ASTM-E 112-88 and G E E50TF133-S9 
Hkrostructure conforms to - re  ulreknts 
*Material I s  capa l e  o f  RBO 170-153 
**HI SHEAR SPEC ! 156 ExceDt 

CAPMILIT\ TtiERMAL TREATMEbT 
A ) Preci i l a t i o n  tieat t reat  1325F 8 hours, furnace cool t o  1150F (100Flhour) 

hold hours a i r  cool 
Hardness 415 t18 

Cnd Temp UfS YS ( 2%) Stress Lt fe *E l  %R A 
Mechanical and Metallurgical Tests 

(F) (ks t )  (ksl )  (kst) (Hrs 1 
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Rolled Products, Inc 
PO W x W o f O  

f42JS H T  BISUARK 
RENO NV WJW 
(702J O72-3272 

FAX (702) 972 43011 

0 RT 217 0 176 0 
171 0 144 0 6 1200 

8 1200 100 0 40 0 

PAGE 2 OF 2 
Customer Order No Order Date I Ship Date I ~ h o p o r t i e r  I Alloy 

38508 I 15 l03/03/98 l04/14/98 lP23956-18 1718 

39 9 
60 9 

20 0 
24 9 
38 2 

Heat NunberipE4801 

CAPABILITY TtlERMAL TREATMENT 
B 1 Resolutlon t rea t  1750F 1 hour water quench 

Pr ci  i t a t i on  heat t rea t  1325F 8 hours, furnace 
hoyj h ours a i r  cool 
Mar ness 415 HB 
Grain s i ze  ASTM No 10 0 Micro No W1237U 

Cnd Temp VTS YS ( 2 0  Stress 
(F) (ksi)  (ksi) (ks l )  

Mechanical and Metalfurglcal Tests 

cool t o  1150F (10W/hour) 

PRP Etchant No 4 (1OOX) 

Tensile and Stress Ru ture t e s t  specimens were machined and tested by 
Ofcksori Testtng co  SI 
tlardnessb metallography and capabl l i  ty thermal treatment were performed by PRP/Reno T5978 

The t e s t  results slim above are c e r t i f i  
requlrements and records malntained i n  our f i l e s  
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