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Discussion Topics 

PG&E/SE&lignment 

• L-114 
• Extent of Conditions for TCI Inspections 
• NDEProgram Enhancements 
• NDEProgram Validation Protocols/Extent of Conditions (LLNL) 

Completed Activities To Date 

Next Steps 

• Schedule 
• Immediate Needs 

DRAFT- For Discussion Purposes Only 2 



TCI Validation 

• See presentation dated 3/7/2014 for past items 

• Completed all 43 committed digs/re-inspections (Appendix I) 

• Leak Survey details 

• Leak Survey began on 600 miles of identified Gas Transmission pipeline (12/2/2013) 

• Febr :ed : 

• Zero leaks found on weld (Girth or Long Seam) 

• PG&Erequesting authorization to suspend "monthly" U\J! ;*>•/; (Appendix II) 

• LLNLfinalized "Review of PG&EProposed Dig Plan" (Appendix III) 

• Established 3 alternatives 
• Re-inspection/Digs with 5%error 
• Re-Inspection/Digs with 2%error 
• Comprehensiveanalysis of welohspections through existing film 

• PG&Eworking to secure LLNL's services for Comprehensiveanalysis 
• Contract routing for signature 

1 Activity progress/completion is discussed in the Completed Activities To Date section 
2Dates are contingent on weather, permit, and/or construction schedules 
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LLNL Recommende^llternative 

• ComprehensiveArialysis Alternative 

• Analyze all film for 488 non-compliant welds 

• Establish conditional probability of weld flaws being present by utilizing rejection 
information from construction 

• Utilize probability of weld flaws within population of 488 

• Utilize non-compliant weld film and establish total %of area that can detect 

• Determine population of welds requiring re-inspection 

• Dig/Re-inspect welds requiring it 
• Speculation that manyof the required dgft be of the 43 PG&Bhas already re-inspected 
• Will need to confirm once analysis is complete 

• LLNL issued summaryreport on 3/13/2014 (Appendix III) 

1 Activity progress/completion is discussed in the Completed Activities To Date section 
2Dates are contingent on weather, permit, and/or construction schedules 
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K! Completed Activities to Date 

• See 2/7/14 presentation for items prior to 2/1/14 

• Excavated/Tested/Passed 43 welds as of 3/11/14: 

5 welds on L-132 
12 welds at Vernalis Station 
2 welds at Kedacted Pressure Limiting Station (PLS) 
4 welds on L-108 (MLV38.1) 
4 welds at GatewayGenerating Station 
8 welds at L-108 (MLV38.17) 
3 welds on DFM-1616 
3 welds on L-331A (WV-7) 
2 welds on L-302W(Appendix I) 

• Completed L-114 Final Report 

• Created Mapsof pipeline segments to be Leak Surveyed as a result of L-114 Findings 

• Completed 3 monthly Leak Surveys of 600 miles of pipeline 

• Zero leaks on welds have been found 
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Next Steps 

• High Level activities within the next 6 Weeks 

• See 2/7/14 presentation for prior items: 

• Finalize ComprehensiveAnalysis of TCI Data Set 
• Establish required digs (3 months) 
• Finalize digs/re-inspections (TBD) 

• Establish LLNLcontract update for analysis associated with recommended 
alternative for TCI Validation 
• LLNLto perform analysis of all film toUiris recommendationsfor re-inspection 
• PG&Bhas contract in progress currently 

• Issue revised standards/Testing/Training for NDEProgram (4/15/2014) 
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Appendix I 
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11 
Technical Services, Inc. 

P. O. Box 721139, Houston, Texas 77272-1139 
Redacted 

Redacted 
vwvw.ndttechnicalservices.com 

SUMMARY AND ASSESSMENT OF EOC - RE-INSPECTION PERFORMED ON GIRTH WELDS 

In accordance with the approved PG&E Inspection Test Plan (ITP), on March 11, 2014 a re-inspection 

utilizing radiographic examination with AGFA D5 film was performed on two (2) girth welds at 

verification dig site WV-8fi Redacted jn Dunnigan, CA. Once each of the welds were 

radiographed they were "fingerprinted" (weld features compared against original images) to verify that 

the original radiographic film images of the weld matched the images of the re-inspected girth weld. 

The following weld numbers were re-inspected: 

Original Weld Id Number Re-inspection Weld Id Number 

Location: 8A W-127 W-127-RI 

Location: 8A W-128 W-128-RI 

The following were the results of these-inspections: 

Weld Number: W-127-RI Comments: Weld matched fingerprint and weld was determined to be 

acceptable to API 1104, 20th edition. 

Weld Number: W-128-RI Comments: Weld matched fingerprint and weld was determined to be 

acceptable to API 1104, 20th edition. 

Location 8A contained two (2) 20 in. OD girth weld identified as Weld #127 & 128. A copy of WIX's 

Radiographic Testing Inspection report indicating the results of their evaluation of welds examined are 

attached. 
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This summary completes the evaluation and documentation of the re-inspections performed on the two 

(2) identified girth welds on the VW-8A project in Dunnigan, CA. 

Let me know should you require any additional information concerning these reviews and approvals. 

Respectfully, 

Redacted 

DLC/Letter Concerning Results of PGE Reinspection & Findings at VW-8A - Dunnigan CA 3-11-2014 
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j 
Western Industrial 7* • Ray, Inc. 
P.O. Box 238 Fairfield, CA 
(70/; -i2tW/3 
(BkH) X 

nei 
wv.W/v;» *•< .net 

Date 

\WiU-i'.ti j,in,r i'j y« i K eoort 

t' >/]i !• f P> 1 •<;«" ' • ,»i'i .11 /< 

Customer's P.O. Ni 
job Location 
job Number 
it. *i). f < .niioii. . 

100% Insp. / 

Redacted 

p. , . „ Wdd j tllm Lor- ,/ ]<r,if, U'_ u , 
I Number j 

Work Summary 
De'crpUui 

r uiem 

standard 

iiigh 

CV ft 

Defect Code 
- Inadequate Cross Penetration 
Incomplete Fusion 
h f * -Nftj'r 'U 'i' '/ PC 'i 
Inadequate Penetration Due tc 

Redacted 

Porosity 
- Slag lines 
Stag fedus&ris 

: - Undercut 
-Tur^rtenhKh 

Dat .tr 3*3 
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Appendix II 
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KSBAfeld Ctal i tv Qntrol 
Leek 3ur\e/ Ffeoarmaxlat icn 

ESdarurd 

In 2)12, RE becpn ra/ieving its htn Instructive Beriraticn fCE^ Rcgram apinst best irdstry 
practices . As part of the REG&sQxraticns NEE Process hpraerent Initiative, theGteQal ity axl 
hprcverant @&l) Group reqasted ths NEE Services Group of RSEs App I ied Technology Sferviaes 
(A1S>) to perfoim job observations of NEE vexbrs. EXirirg ths perforate of one of these 
inarortBd jcbcbservaticre at a project si teen L-114 in Brentwood, CA, theRSEABNEE inspector 
deserved 1C Inspection (ICI) perfoiming Radiographic "Testing (RI) in a rxrxnnpliant manner to both 
the referatBd axfe (American Ffetroleum Institute) eHMpndS their omnethxl 
prooadire. 

Pet ions Taten 

RSE took mediate action, which irclukd oeasin gal I vork with TCI axl arcLct irg ai in-cfepth 
exarinaticnof al I veld inspections amp Ieted by TCI fram2D12-2013. RSE is currant I y vorkirgwith 
Kidner axl Assxiates, as ve I I as La/venae LivemereNkticnal Lfass (LLN_), to do a thoracal re/iewof 
records and to cfeteimne the best apprcadn to verify qal ity . "Ihiseffortwil I giveRSEaotiandolecfeta 
to icfentify potential veld inspect icn epps and eke I op a plan to resolve then. 

Inadditicn to the statistics I vork on inspect icn qal ity assessments being uxbrtaken by LLN_, RSE 
Iss also evaluated thecal ity of inspection records for 3,755 velds inspected by this vendor cfetirg back 
to year 2)10. RSE Iss a I so aa I tated the radiographic f i Imqa I i ty and inspect icn coverage, finding 
potential inspect icn c^a I ity issuesw ith48Bof these, as cut I ined below 

1) 137 velds - Inspections perforadwith the2ecposures irBteadof3 
2) 127velds - Inspections perfoirned where theecpcsureaple is in ecoessof 12)cfegrees 
3)221welds - IrspecticrB perfoirnedwithrnissirgweld coverage 

The CFUC fcuxl RSE to be in violation of 49CFR192 . 213 and AR 11(4 for the 221 velds and RSE ves 
fined $8.1rri I I icn as a result of the violation. RSE fas since eccaated and sal rated the safety axl 
theqal ity of inspection for 43velds, begimirgwith thevcrst qal ity radiographs . These velds net 
criteria for A3! 11Q1 and repealed that the loer qal ity of radiographs las not rrissed any cHects that 
veuldbeofasize that mi Id case an increased pi pel ine safety risk or be cut of amp I iaxawith A3! 
1101. 

RSEhas also initiated arrcnthI y leak survey of pipe potential I y impasted by a I ack of acbcjate 
cbcunentat icn or qa I ity control praotiaes for veld irspecticrs . RSE cfeteimnad the scope of the leak 
survey by ccrsicfering the fol leaving factors: 

• Pipe Instal lat ion Year : Gocb reqjireients for radiography ofveldsvere not hp leiented unti I 
Jul y 1962. As a resul t, pipe irstal led prior to 1962 is not sdoject to the radiography qal ity 
control issies being addressed by thisverk . Ther^ore, only post-1962 pipeves consictered for 
irclisicn in the leak survey . 
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• LaodMxerant: In discussing construction-related threats to pipeline integrity, ME EB1.8S-
20M, the consensus industry starterd for managing system integrity of cps pipel ines and 
incorporated by referenoe into49QRI 92, states that "the existence of these cmstncticn 
related threats alcne cbes rot pcee an integrity issue. The presence of these threats in 
cmjuncticnwith the potential for cutsicte foraes significantly increases the I itel ihcod of an 
e^ent." The pr irrary threat for cutsicte forces associated with gi rth welds is interact icn wi th 
areas of potent ial land mDveren t. Therefore, only pipe wi th a vulnerab i I i ty to land movement 
was irncltcted in the sccpe of the surv^r. 

• Class Lccat icn : All Class 3 and 4 pipe meeting the prior criteria are irnclicbd in the sccpe of the 
surv^r de to population cfensity rear the pipel ire. 

• HicjnGnsecpmoeAreas (KJte) : hC^ in Class 1 and 2 locations are also irncltcfed in the sccpe 
of the surve/ cLe to population rear the pipeline. 

fie a result of these criteria, qgorocirrately 000 mi les of pipewere indicted in the sccpe of the 
surv^r. FG8E has condcted a leak surv^r of these pipel ines for 3 months, and has rot ford ay WE 
leaks dirirg these surveys. 

Fdormxteticn 

The sqgolemantal leak surv^rwas initiated to ensure the safety of the pub I ic rear PGSE's 
pipelines. Wiile FG8E felt a leak survey wap-iarteqpeune to ensure tire safety of the public 
in the short term, leak survey is rot the most effect i ve method toircterstand the overall risk associated 
with FG8E'swelding qcal ity control process for the fol Icwing reasons: 

• A leak survey only ctetects an issuewith aweld after it has al reefy fai led, which cbes rot 
educate the sccpe of the potential issue as effectively as a random sample of welds wculd. 

• Since the leak ratecnwelds is very low (less than 1%of overal I leaks), it is unl ikely that tire leak 
surv^r will pnodjoe significant results cn the state of the welds associated with this pipe. 

• Since the issre beirg addressed is a qial ity control and an inspection issue and rot a 
construction issre, ardctirg a leak surv^r cbes rot address ho/vwel I the qrel ity control cn 
the weld was conducted or docunrented, even if it ictentifies an issre with the weld itself. 

Etesedcn tire results of the leak surve/ conducted so far, the crgoirg effortswithKiefrer and LLNL, and 
tire findings so far from the in-field evaluations, FG8E bel ieves it is qgorcpriate to suspend these future 
"monthly" leak surv^s pending results of the additional studies irtterw^r. If ay welds ecavated 
thrown the stufy indicate an immediate safety issre, FG8Ewill re-initiate the leak survey prooess. 
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1 Introduction^! Dn 
InHI • F]2013,HI • HPG&EHI • HdiscoveredHI • HthatHI • r]TCI,HI • HoneHlfiiftiatElfiiiitsHI • I]NE 
compliantHI • FjradiographicHI • I]ins]^5tiyiQ|E3tfld6.:9l • HPG&E:3Dip^te:SEQ|^ursued 
approachesHI • HtoHl • Hr®H1|fiII}jproblem,HI • ninc^wdftffigi&H'QkfflilpaBction'Sl C0JI3F1 
LineHI • HI 14,13 • rj.wh eM ff 11 y HI • D3lS5|S§^theStSl|r«:§l • HofHI • H 
radiographs^fflf^J • HallHI • HTCI^EffllSEp^Qta^ • HasHffllffflI3l1Bflas-HI • r|2010 
2011."Sj • n0f:3d]®p5fitions,:§| • Fj64lHI • FjwereHI • ̂feiiiindplElflSSQil'^iM^^ElCjSkS I] 
inspections.Hl • HOfHI • I]these,HI •EJfliS^Bl5®l|ii£l^£S§]bttir^6311dp§j • HleavingHI • H 
488HI • HweldsHl •f]witiiffliga|^:tionHl • ninformHiiEltl 
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InHI • HadditionHI • HtoHl • HreviewingHI • HtheHI • FjexistingHI • HradiographyHI • HforHI • Fjt 
choseHI • HtoHl • Ilpti$ispDa41^SSiy|SlE3|E] rjofffl]i®Sllprelim:S|Hf|ling:|ll534fl D H 
describedHI • • HandHI D Fjlnspel^ptiflWQQfliirhqtBBdHI • HtoHl D H 
consideringlSiBHHI • n488:3flllfl^£I^DmpliantHl • Hinspection^Sl^^aHiQttP'QHoesHl • HnotH 
consider, HI • HforHI I] llltSlJIBjilHI • HoriginallyHI • H 
radiographedHl • HbyHI • HaHl • qdifiHHMff • Hcontractor. 
Hinn 
ThisHl • FjdocumentHl • FJcontainsHl • HaHI • • FJ 
asHl • FjwsikHHall^Q^lall^es'ftbl^l • Hrefigfal^OnimprovedHI • Hp®IBii|raf®D HtoHl • H 
variousHl • HmetricsHI • rjfifiSW I f|^pvRW^lF3l^nf^ • FJisHl • HcontainedHI • Hi 
SectionHl • H2.HI • HSectionHI • H3HI • r[-4ptTi IH ^ • I] 
potentialHl • HtoHl B HprovideHI • FjlowerHI • HboundsHI • H°nHI • HriskHI • HbyHI • HusingHI [ 
informationHl • FjaboutHl n^Eil^EBrieHlEtflSectionHl filrti)aa fiisHHI I 
samplingHl • HbasedHI • Fjdjiptifti^iHIlSiQreHl • nrigoropsHtSQdryf^lI^ltlEHHl D H 
SectionHOlQ HcontainsHI • FlconclusrsmpHi'EskiriBHJcffllolfl^Slp^eHl • HrequirementsHI • HandHI [ 
anticipatedHl • HresultsHI • HofSI B Hth^HlDTlproposedHl • Hplans. 
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1+d-$z p(l-p)_l/° 
N# d2 & 

HtQflQfSIQfiSaqHBQlffliqOTQlBiqSBiqOTiqiHiiQiSaiQilBiQilBiQiSaiQiSa^ 
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inspectionsS • FjandS • FjaS • FjlowerS • FjboundS • FjonS • Fjrisk.S • FjTheS • FjlatterS • 
assumptionsS • FjofS • FjtheS •i^|£iJi]t5lSI([3]alii^lpHtfidence,:§l • Fj5%S • FjboundS • FjonS [ 
and1® • FjareS • FjpurelyS • FjstatisticalS • FjinS • Fjnature.S • FjThatS • His,"a • FjtheyS • F) 
qualityS • FjbasedS • FjonS • FjincompleteS • HradSpfijphicS • Fjinformation. 

3 Alternative SI • r]ComprehensiveSI • HRiskSI C3HEk§|edSI • F| Method 
ThereS • nard®Bintws):WBffl||li3g:piiid])y:§| • FjstatisticalS Qi§3pp8lpfjHddressS • FjthisS • FJ 
situatiomSDFj 

1) TheyS • FjmayS • FjnotS • FjprovideS • FjaS • FjlowS • FjenoughS • FjboundS • F) 
theS • FjsetS • FjofS • Fj488.S • FjinS • Fjparticular,S • FjtheS • FjcurrentS • Fjsta 
theS • FjflawS • nrateyE3$)S@QtnatgEll]NiPfflrai|lhdny • FjtheS • Fj 
replacements • FjrateS • FjofS • FjweldsS • FjatS • FjinstallS • Fjtime.S • FjSinceS 
believed • FjthatS • FjimproperS • FjweldingS • FjwasS • FjlinkedS • FjtoS • Fjimp: 
isS Qig^piftiS • FjtoS • FjbelieveS • FjthatS • FjtheS • FjflawS • FjrateS • Hi 
prior1®! • FjtoS • HarqSIIIllJiHHj^SKBiliittii^S • FjaS • FjlowerS • FjboundS • Fjcoul 
requireS • FjaS • FjsubstantiallyS • FjhigherS • FjsampleS • HsizeSffilljiijhanS • Fjtf 

2) StatisticalS • FjboundsS • FjrelyS • FjonS 0 FjkeyS • FjassumptionsS • FjaboutS • F 
outS • FjSpecifically,S • FjanyS • FjmemberS • FjofS • FjaS • FjpopulationS • Fjsho 
probabilityS • FjofS • FjbeingS • Fjselected.S • FjorS • FjthatS • FjallS • FjitemsS C 
equalS • FjprobabilityS • FjofS • FjexhibitingS • FjaS • Fjflaw.S • FjSinceS • Fjweld: 
digS • FjplanS • FjaccordingS • H prSFi^ pbS S 53J|®SBi$rS • F| 
ofS • FjtheseS • HassumptionsS(iai}hlS<EflB#|^GffiareS • FjmoreS • FjlikelyS • 
inS • FjweldsS • FjwhereS • FjtheS • FjoriginalS • FjradiographyS • FjwasS • Fjpoo 
withS • I] flaws S • FjthatS • FjwereS • FjnotS • FjrepairedS • FjareS • FjthoseS • f 
dueS • HtoS • FjpoorS • Fjradiography.S • nTherefore,S • FjsamplingS • FjbasedS 
flawedS • FjradiographyS • FjisS D FjlikelyS • ntoSH^®Tazrd®^^E^4)S^e^S • Fjre 
results n'nriwiH 2jOlJprobably S'OpffiI FjandS • F|theirS • F|r 
satisfiedS • FjwithS • FjtheS • Fj5%S • FjboundingS • FjcriteriaS • FjandS • Fjthell 
assumptions,S • FjthenS • Fjth e SFFSj^jf^tiSSjpFjdiinigM II Fjlrj a i^l • FjcompletelyS • Fj 
randomS • FjsampleS • FjforS • FjtheS • ®S4S D FjbasedS • Fjprocedure. 
son 

If,S • Fjhowever,S • FjPG&ES • HOTIS • FjtheirS • FjregulatorsS • FjdesireS • FjaS • FjlowerS 
thereS • FjareS • FjalternativeS • FjJTiethodsS • Fjtolia • FjaS • FjpurelyS • FjstatisticalS • Fja{ 
toSa^jbeS • FjstrongerS • FjcftDidaiyiSS®EMj@| • Fjapproaches,S • FjasS • FjnotedS • Fjprevi 
doS • FjnotS • FjaccountS • FjforS • FjtheS • FjpartialS • FjinformationS • FjaboutS • Fjweld: 
inspections • Hdata<SfipptotS • FjinspectionsS • FjdoS • FjnotS • FjnecessarilyS • FjhaveS H 
probabilityS • Fjofll^QfBSfflaws; S • FjtheyS • FjhaveS • FjaS • FjreducedS • Fj(orS • Fjpos 
findingS • FjflawsS • FjforS • FjsomeS • FjportionS • Fjof'a D FjtheS • FjcircumferenceS • Fj°t 
determinedS • FjthatSfflipiiSHt^lul^inspectionS • FjhadS • FjaS • FjveryS • FjhighS • Fjchan 
significantS • FjvveldS • Fjdefects,tt(pStfEldliSlES|tH$toeS£3fl®cfflI5f^fe]adSlOlJJtee|il[S|rld]InS C 
case,S • FjonlyS • FjweldsS • FjwhereS • FjtheS • FjmspectionS • FjisS • FjbkelyS • FjtoS • i 
isS • Fjpresent.S • FjshouldS • nbeSfsjJ^ctbhHitfiiiedS O Fjf°r;§l O Hre 
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expectedS • HflawS ffllllJHfbfflgherS • HthanS • HPG&ES • HandS • HtheirS • HregulatorsS 
with,S • HthenS • HtheS • HweldsS • HwithS • HtheS • HhighestS • HconditionalS • Fjprot 
prioritizedS • HfcisfifZfcHiifcSiHfSI • HtoS • I]the:3EHy|S@Q2iytii31islilth6ed:§| • HforS • Hrt 
inspections • HwereS • HchosenS • HbasedS • HonS • HtheS • HpoorS • HqualityS • Hofc 
itS • FJis'a • HexpectedS • HthatS • HtheS • rja^i^^@Qil5ri'E^SHiB§ldh:^B^PC)|iriMl^rialso:§ 

4 Alternative^il^tical^llEll^ods^UEQ^ 

While "§1 • HaS • HpurelyS • nstatistidSHm^fJipabaSIQ Q3J|d® • H°f§! • HallS • HavailableS 
of1®! • Hwelds,S • Hitlll • HmayS • HbeS • F[ p r P • FJregulal 
two1®! • HpurelyS • HsamplingS • HbasedS • HapproachesS • HprovidingS • HconfidenceS • 
withS • HtheS • HoriginalS • HanalysisS • IlactBS|.@yilfflB8SH^nMltH®Etiflliilifl)ffllsH]the: 
methodsS • ni11^ • HtermsS • HofSI D HsamplingS D HSSiHnptionsS • HareS • HalsoS • Hn< 

4.1 FiniteSDr|SampleSQfrPkf)alysis 

TheS • HtotalS D Hp°PulationS D Hsize:§l D HislS D H488S • Hwelds?S !Slp]SEuMilitS D HislS E 
than • F]welds)S • HislS D Hacceptable,S • 
determines • HhowS • HmanyS • HweldsS • FJrnustS • HbeS • Fjdiecked.S • FJTheS • FjArs 
probabilityS • V\ttM^l^G{wed 3E3|iO|fabservedS • HgivenS:051d^SlIlB&iipl^ffiIlMSSl5ltQt£ 
populations fflH4®l9lilI|Hwhere S • HtheS • HmaximumS • HacceptableS • FjnumberS • H0^ 
(x=25)S • mn • HassumedS • HtoS D Hexist-lS • HThisS C^pJQbabilityS • HcanS • HbeS C 
son 

Pr(no observed failures! x failures total)=—„ ^ SDH 

# n & 
°Qn, „$ 

wherefi fins • • nfflTOwamHomBwansp^kSjo 
son w 
populations • Hnf^WlHffl^1ffi^HSftM|mineS • HtheS BUSyiQfiSiHQSQ^ltiSSlQtii^HSiEti^' 
ofS • nflawed'HSm^tiisS • HpopulationS • HbelowS • lflHt®ffHl|^?lS^6^|EiBJeS • Hlevel 
confidence,S • HoneS • HidentifiesS^ffiliP^^IHH^ffifelifflihSin FJcalculatedS • Hprobabilityl 
observingS • HoolS D IlfailuresS03lifi^^HQl$|t8iiroytfil|Sfil@ • HtheS • HminimumS • HS£ 

sizeS^®^ft^^HKlalentS • FlasS^HhlS D H43S Di)iSiEpI|g®OP FjeitherS • H90%S • Hconf: 
thatS • HtheS • ff$^^|n]1^8tiB®Ql]|S5%S • HconfidenceS • HthatS • HtheS • F|flawS • F] 
6.5%. SO] 
son 
ThisS • HmethodS • HislS D I^alSl5Jl^fi^H3l5f|ia^)E3iI}sS^ul^lS • HPG&ES • F|sampleS • Hs 

calculation.S • HDisadvantagesS • I]of:3lHlJ|iH^ffi[IlBnH®{3llneedS • HforS • FJcompletelyS [ 
samplingS • HforS • Hall "SI • HweldsS • HinlS D H°rderS • Hfo:^BH|HlSt@liPf|d® ESHthoeSD 
SQj^SOj)SQj)^Sa9SMl®mii9imBIQ99mBmHm93mBmf9IQ99miBlH 
3:8li3il-an,:8l D ri$tijy£Z%(SEE9F]ecAn/(f6SHP^ D PJohny D pWiley^ D hand^SIIBgns.y D IKigyyj^ D hp.y D I]5 
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fact1®! • HthatS • HaS • I]5%S • HAawS • HrateS • HislS D HPossiblyS • HgreaterS • Hthani 
time.S • HThisS • HanalysisS • nwoultdSQf^l£Ip^EBtdSQf|ifi}fila^£[pSE HinsPectedS • I 
haveS • HaS • HhigherS • HdefectS • HrateS • HthanS • HweldsS • HthatS • HhaveS • Hn 

theS • HmaximumS • HallowableS • HAawS • HrateS • HtoS • H2%S • H(fewerS • HthanS 
population)S • HwouldS • HincreaseS • HtheS • I]rt^6jHfl3|5}i|StEJi5»SCM® 0®EUfltf3)|i 
completelyS • HrandomS • HconfidenceS • HstatemeifSlOlltoS • HI" 
anyS • HAawedSfiH<jS3Ei8|f§H3jll • HinS • HtheS • Hsample,S • HthisS • HanalysisS • Hwou! 
modification.S • H 

4.2 Binomial S • r)Arilj|^sll>) 

AnS • FjalternativeS • HanalysisS QSfSBEH^tti^BHIflaqHnBTiptionS • HthatS • HallS • Himproj 
inspectedS • HweldsS • HhaveS • HanS • HequalS • HprobabilityS • Hofca • HbeingS • HAa 
requireS • HanS • FJequalS • HprobabilityS • FJofS • HsamplingS • FJeveryS • Hweld.S • Ht 
doesS • HnotS • HleverageS • HtheS • HABBHBftn HsizeS • HofSI D HtheS • Hsample. 
son 
AsS • ndwSSlIIJflibiteS • nsam,fltiStP^flti3iQtieginS • FjwithS0^ifl^IH0™ilib®EpSbSlEBii 
flawsS • HwillS • rjbeS • FjobservedS • HA~omS • FjaS • FJpopulationS IZ|l]SiEEI5j • FjaS • H 
TheS • HformulaS • FjforS • HtfflStip FJprobabilityS • His: 

Pr(no observed failures| failure probability p) = (1 -p)" .S • Fj 
AsS • HinlS D HtheS • HhypergeometricS • F} exa nyfoMgW II i1}^ftfe^SlTi^irifS Fnlf^lmnSffllSlaVqth e S 
belowSBBl 15 FjfoundS • HbyS • nidentifyi^SS Qil^tSfS^lflfilleSB^lii^S • FjfailureS • HP1 

lessS • nthai#SBH^|EBQ95%S • HconfidenceS • HthatS • HtheS • FjpopulationS • FjflawS • 
5%,S • HtheS • HnummumS • FJsampleS • HsizeS Dl^tS • FJSfe'Si lIlripopSSiQfiSCSlfldlc^ 
rateS • FJdoesS • HnotS • FJexceedS • 112%,S • FjtheS • HnummumS • HsampleS • HsizeS 
observedS • HinlS D HtheS • Hsample,S • HaS • HslightlyS • HdifferentS • HanalysisS • His: 

hypergeometricS • Hexample,S D HthisS • HmethodS • HisSiEti^4lS@iyffl8i5HtoS • Hmakel 
populations • HofSI D HallS • HimpiHjSk%SDHrBtl]iei:SE] HthanS • HjustS • HtheS • H488H 
dataSDSSll 
SDH 
GivenS • HthatS • HweldsS • HhaveS nitH^iSfS^ ^ • HtheS • H 
equalS • HAawS • HpnobabilityS • HassumptionS • HinlS D HthisS • Fjrat^WllHliH-f^W I HHhkeh 
theS • HimproperlyS • HinspectedS • HweldsS • HwithS • HextremelyS • HpoorS • Hnadiog 
moreS • HlikelyS • HtoS • HhaveS • H AawsS • HthanS • HthoseS • HwithS • HbetterS • F] 
weldsS • HwithS • HmoreS • Hcomprehenslu®S!3^S^j(5gF^|d^r®irQ|]detectedS • HatS • Hi] 

time.S DH 

5 ConcIusionsSHHr] 
ThisS • HdocumentS • HpresentsS Q HandS • HexpdahiH®JlI|®fflfi[tlJ]S£3QptionsS • H 
remediationS • HstrategiesS • HforS • HtheS • Hd^^laH|^I2l^HilIt33ttSSS^3tl^lIDllion 
preliminaryS • Hsamplai^|StIini>utS • HtogetherS • HbyS • H§S®HA^ iSlpiHo S • Halternative 

•"BtEHtFan.y nq$tijy£Z%(SEE9F]ecAn/(f6SHp^ nqjohn^ nqwiiey:8inqand:si:0HB$ns.:8l nqfigyy)^ nqp.ynqs 

Official^ Dr|Us^flllOnly 

SB GT&S 0257188 



SDH nDH LLNL-TR-649349SDrj 
anri 

Official^ •nus«mn0nly 
nan 

sampling^ • HplanSffllIIlnsnriiprehensivdSiiHlB0kHapp.fliyf313l EH Hpotential'Sl • I] 
advantagesS • FjandS • ndisadvantja^asSSiPiF^lillS^t^^Sl^Pres^tfilJ] 
son 
TheSSIQfcn FjstatisticalS • nap^'EtlfeaSffiBftlSiP'ntheS • FjassumptionsS • FjofS • FjtheS H 
sampleS • FjsizeS • Fjcalculation,S • FjbutS • I]dQSi3i}ilii5lS:9^1fflgfeegSilSllQd$piB^<5BQS • fj 
anticipatedS • FjlowS • FjrateS • FjofS • FjweldS • Fjdefects.S • HAS • FjsampleS • FjsizeS H 
sizeS • HofS • ntBe@E3ifl£3^^^13iP FjgiveS EH HaS • fj95%S • FjconfidentS • Fj5%S • Hu 

defectS • FjrateS • FjwithS • fj54S • FjsamplesS • FlobservedSJ3ifiSEB®a}%(itH^S5fI^wedl 
assumptions • fjisS EH HkeyS • FjforS • FjthisS • Fjanalysis,S • FjandS • FjcloesS • FjnotS • f 
plan.S • fjAnS • FjalternativeS • FjthatS • FJassumeqttllSloHlpSESSS^^SllQHldrCTB^ffillJi^S 1 
aS • HflawS • FjforS • F|anySSt|o]ffS[[5®£l®01|^SS f]ti^yriW^S1P~fT|^^|{niff[}samplesS • fj 
observedS • FjflawedS • FjweldsS • HtoS • FjconcludeS • FjwithS • fj95%S • FjconfidenceS 
rateS • FjforS • FjimproperlyS • FjinspectedS • FjweldsS •FJis'SI EH HnoS EH ngreaterS • Fjthar 
son 
InS • FjtheS • FjcontextS • FjofS • FjisS • H 
strictlyS • Fjrigorous;S • FJcara|siHtS^SlidJaplingS • fjisS • FjnotS • FjbeingS • FjcarriedS • 
advisableS@Q] FjthisS • Fjcase.S • FjAlthoughS • FjtheS • FjstrategyS • HofS EH fjinspectingS 
radiographics • FjrecordsS • FjviolatesS • FjtheS • FjassumptionsS • FjofS EH HbothS • Fjprop 
approaches,S • FjtheS • FjresultsS • FjareS EliKjMlSipiilP FjtoS • fjbeS • Fjconserv 
son 
OfS • FjpotentiallyS • FjgreaterS • FjconcernS • fjisS EH fjtheS • fj5%S • FjupperS • Fjbound' 
recordsS • FjprovicMifeSElBltaDiM^HlQlitie^HlIlIlsldlSfQiilS • FjandS • FjdiscussionsS • Fjwithl 
subjectS • FjmatterS • Fjexperts,S • FjoneS • FjwouldS • FjnotS • FjexpectS IsSjFFlS • FjseeS 
thatS • FjhadS • FjneverS • FjbeenS • Fjinspected.S • FjTheS • FjboundS • FjmayS • Fjtherefi 
However,S • FjpurelyS • FjstatisticalS • FjapproachesS • FjwouldS • FjrequireS • Fjexhaustive 
substantiallyS • FjlowerS • Fjbounds.S • FJThisS • HisS • FjdueS • fjtoS • FjtheS • FjfactS d 
approachesS • fjdoS • FjnotS • Fj takeS • FjintoS • FjaccountS • FjpartialS • FjinformationS E 
formS • FjofSHd|t%dfSi3iEl^inspectionS • Fjdata.S EH FjGivenS • FjthatS • FjevenS • fjanS E 
carriesS • FjsomeS • FjinformationS • FjaboutS • FjweldS • Fjc[iiality,S • FjthereS • HisS • fj 
rateS • FjcoiSffl^M^ffl • FjmoreS • FjeffectivelyS • HbyS • FjcarefullyS • FjanalyzingS • Fjthe 
inspections • FjdataS • FjalongS • FjwithS • FjweldS • FjqualityS • FjinformationS • FjfromS 
ThisS • rjisn QfjtUD:^SlQQia^lHl|lS • FjtheS • FjauthorsS • FjconsiderS • FjmostS • Fjsuitabk 
problem.SHS® • Fjstrate^pH^J|dS • FjoutS • HinS EH FjparallelS • FjwithS • FjtheS • Fjexis 
welds,S • FjandS • FjtheS • FjlikelyS • FjbenefitsS • FjassessedS QijEeliSBflS^l Fjquickly.S i 
analysisS • HisS EH Fjcomplete,S • FjtheS • FjpotentialS • FjneedS • fjforf3Jj5"litionalS • fj 
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