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Executive 3mBrv

At raciest of the CR£, BLineai \ERI"I76 (B/), in January 2314, perfoirred a F&diographic fil
by ~H, a former R3E hDT 

The first group induded tD 
The second group induded 7GD welds that RE had

frori a sample of 833 weld radiographic inspections 
This sample was broken down into two groups, 

revis/ved .
services contractor, 
that RE had comprdiaisively 
reviewecl narrowly to this point in time, to i ofentify the extent of condtion (EGC) for is 
rad iographiccoverage. "IhelVbrcti 5 th 2314 report framB/was reviewed by RE, aid was land to 
contain a wide variety of factial errors.
in d icat ion miss-typing & sizing errors, incnsisteit. aid in may cases inompndonsible ramaolature 
aid descriptions of their ccriEirB. The B/ report ccroluded with a statistical suimary which was thus 
erroneously derived aid attempted toccndude that whether RE or its ccntradors performed 
radiography, that there was a tP/o risk in RE's system for esaped defects. This report focuses 
B/al legations of 48 escaped defects by Fkd iography. It is being produed at request of the(R£ 
following a series of telaoms in which the(R£agreed tocorsi der thelVMn 5 report (
“ d raft”, paid ing review of REcrnmnicaticn of find ings against the B/ report methodology & 

ccrdusicns. REccruirs aid is acting on only one of the alleged TCI escapes, a separate weld repair 
radiograph from the group of 7GD ran<amprdnansively
balaieof 47 alleged escaped defects, with present wel d imagery, that all are incompliaiE with the 
23th edition of /PI TD4, aid were improperly cited by B/ as escaped defects.

These induded ; fundamental statistical mistakes,

/ppaolix I ) a

revia/ved welds. RE finds regarding the

SLtsecpant to the results of dove described report on the B/ draft of 5 IVbrch, 2314 being 
{ormniated to the (RjQ a final report was issied by Rbai C&rrara of B/ dated 15 IVfy, 2314. 1
final report ftpandix III ) contained nearly a II of the same RE ci ted tehnical errors on the part of the 
B/ reviewers in the d raft version, as wel I as seme new errors in in terpnetaticn, ramaolature & 
descriptive statistics. It was ammpanied by a formal (R£ request to respond tothencw47 
allegations of esaped defective wel ds in RE’s^sirm, termed also in /PI 1134 as imperfections, that 
the B/ reviewers fcuid rot in compliaia with /PI 1131 weld araptaiE criteria. RE aentirues tc 
maintain that no act ion is required for these 47 wel ds, by the reasoning stated against the d raft report 
on the same items, and based on the s Omitted analysis in section 2 aid /ppaolix I of this report.
Ad d iticnally theCRjCncw forma lly reepests from RE, doamaitat ion of its remaining extent of 
cond it ion management activities inclusive filmcpality and coverage, aid responses toB/ 
reommaidaticrB. The detailed responses to these reepests, as well as ad d iticnal RE find ings 
regards the B/ review process in their final report, will bead d ressed the d isoussicn sect ion of this 
report which has bean ad ded to complete RE’s response toB/’sDraft and
from the(R£. F inally, it is noted that in total B/has i dantified 49 separate wel ds with defects, a 
d iscnepany from thei r summary t otals. &h one is ad d ressed by RE in the body of this report
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!
1.0 Badcircurd&Qalificaticns

At request of the(R£, Bureau \ERT?6 (B/), in Jaiary2)14, performed aFbd iographicfilm 
fron a sample of 800 weld radiographic inspections 

NTTservices contrador. This sample was broken down into two groups. The first group 
induded 100 welds that RE had comprdnansively 
wel ds that RE had reviewed , narrowly to this point in time, to i d entity the extent of acrid iticn 
(BDC) for issues of rad iographic coverage.

1.1
fcy "D, a former RE

revis/ved. The second group induded 700

This report documents the RE review and tedmical fad find ing regards thesubjed iVhrch 5 th 
2)14 d raft (/pperlix I ) as wel I as the final Appendix 111 ). I\% $ 2)14 B/, reports. In these 
reports, B/ attempts to show that there are film cpality issues, as also previously self-ref
fcy RE Further, B/ propounds that a systemic eaape d defed rate of 1(%exists inRE’s 
pipeline^stem. Because the Pi pel ineSafetyAi recp ires sped fic and prompt ad ions upon the 
revelat ion of wel d d efeds, RE took imme d iate ad ion to nev iew the report' s al legat ions of 48 
eaaped defeds. It was noted 
However no interim reports on potential find ings. or a dosing meeting were offered kyB/. B/ 
informed on departure that a courted brief on the findings of the report, in ad vane of
issiBTE, wcul d be provi ded . This d i d rot amr. RE at several points during the 2 week 
assessment cnnduded at its AIS facility, 
were not engaged fcy B/ reviewers.

1.2

was lanhed with an opening meeting.

volunteered to hear and ad d ress ay (mams,

The ajthor of this report has over 30 \ears of experiene in ME. He is airrantly /®T cei

Level III in 5 methods, irelud ing the Fbd iographicTest IVbthod . He has also bean certified as
indud ing ; Skjd i Aranoo, Siemens, Fblls 

Northrop, Harwell, Aerojet, and SpaeX, in addition to his prese 
as, Level III for RE. He is an adive rranter of the Scientific Advisory Bear

h and Testing (B?M) sponsored ME relidoility 
He has served as a rranter of the lewa State University, G&nter

1.3

Level III across a diverse arry of industries,
Boeing, Rrkwel I. 
certification
Carman Federal Inst i tute for IVbterials Ffesearc 
working group sine 1998.
Nn-Dest motive Evaluation Industrial Ad visoryBcard sine 1995. He has anthored the/®T 
handbook on Nn-Destrudive 
reviewed publications 
rranter of the /SIM E-07 stand ar d s commi ttee for Mn-Destrict i ve Test ing. A Yej area of his 
scientific stud ies is the model ing &mBesureren t of ME methods relidoility, 
this report, focuses indude liman fadors influBnescn prcbdoilityof detedicn and false cal I 
causes and controls. He teethes courses inbasicand advanad ME nelidoilityand Risk Eased 
L i fe IVknagsmant i nternat icnal ly.
Sriety for Quality, a Gfertified 
m, A/\S, /0Q and FMI.

Testing Edition and first or co-authored over 50 peer
He is presently an adive and votiand ^mpesia presentations.

and germane to

He is also a registered Six Sigma Black belt fcy the Amer 
Quality Engineer, and holds rranterships with /®T, Dg2

1.4 This report describes the RE appicedn,
assessment daim of 48 /PI 1101 code d iscrepandes

regar d ing the E 
in cur pipeline welds. Ad d iticrally, i

and condusicnsassessment,
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qqoendices of this rqoort, RSEpno/ictesq^ititativesibstaitiaticn for its interpretative clans 
that 47 of the 48 B/ icfeitified velds, are asqotdole411 editbcritkrf fM 1 1W. Web also 
note substantial errors in B/fe assessreit of f i hnq_al ity issues, but that iscutsicfe thissccpeof 
this rqxirt.

2.0 Apraach&Ftesults

RSE ra/iewsd the cmoliBicns2. 1 LJbcn receipt of the rav rorinated draft B/ assessreit 
aid atterpted to I ink to aid icbitify the irdividal findings. Or page 9 of tie B/ rqert a

n^xirt,

cmoliBicn, shm belav in Figure 1 , indicates 
arnfoined sanple of 800 radiogr^diic inspect icre sarrpled.

that there is a Woescqed cfefect rate from

COMBINED RESULTS

Collectively, the 800 samples yielded a 58% Non-Compliance Rate am a W% Defect
Escape Rate,

Figure 1 -B/Gntoinsd results stateieit cn Defect Escqoefete

2.2 B/ offers a sumrary (ref. pages 7 and 9 of the B/ report) f ran each sarple in support of the 
1(%Defect Bcqse fete cmclusicn shewn belav in Figures 2 & 3. Wat beams mediately 

clear is that neither indivicLally . nor in sunrrat icn, is B/entitled to a crrcliBicn of aiesc^red 
ctefect rate of 1(%.

I.

• DEFECT ESCAPE RATE - 6 of -GO .2 samples contained APf :' 04 
unacceptable discontinuities that went undetected during the primary TCI 
Radiographic inspection.

The discontinuities detected am:

ITEM * DEFECT DETECTED :V5- D f • - r~:„ FT 
REJECTED

!internal Undercut (IU) 21

Incomplete fusion (IF)2 1

3 Inadequate Penetration due to Hi-Lo tlPD) 1
Inadequate Pmeimtim (IP)4 1 I

5 Elongated Slag inclusion (ESI) 1

Figure 2-B/calculated Defect Bc^efete for the sarple of 100 veld inspect icra
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: • DEFECT ESCAPE RATE - 42 of 700 (6%) samples contained AP11104 
j unacceptable discontinuities that went undetected during the primary TCI
; Radiographic inspection.

’= v = DEFECT DETECTED
REJECTED

Internal Undercut (IU)1 20
2 External Undercut (EU) 1 I

3 Incomplete Fusion (IF) 6 j
Inadequate Penetration due to Hi-Lo (IPDj 34

5 inadequate Pemtmfim(fP) 5
6 Elongated Slag Inclusion (ESI) 1
7 Porosity (P) 1

t
Bum Through (BT) 38

9 Internal Concavity 2

*

Figure 3 -B/ calculated Defect Escqre F^te for the sarple of 700veld inspect icns

RSE thm attested to icfeitify the specific references to these al legad cfefects. Oving to
pervasive irclear writing aid raraxlature errors, a telecom was held with the Gt£ aid BV
clarify which welds cmtaired thei r qrecific findings

2.3

2.4 RSE rates here that tire prcper foimof such a rej ectiaVf inding must contain act icrdcle
inforaticn including a specific axfe referetrearlacpBitifiedcbclaraticn in the structure of 
“Should be” and “Is".

2.5 Wth the BV further anfi rat ions of the involved welds in hard, RSE ra/ia/ed ea±i cfefec
escqre al lection, anoterszed its am findings in Figure 4 below.
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J1

s

Figure4-Smary of RE findings recprfe BcqndDefects

RE finds only cneescqcedfefect, ictentif ied in<jetegcry4 in Figure 4 dxve and is in the 
process of addressing

2.6
the cmditicn.

RE is concerned 
recol lection 
amanicaticn. 
which were in faBtoqctdcle

2.7 that pacific iters within
by the BV ra/iewers as ©treiBevere”,

BV’slist of 48 fefects vere character fed
during teleaun 
errors in these iter

aid “critical”
RE fond sere of the wifest dagrees of interpretative 

to ihB|,2Hiticnof/PI 1104.

2.8 lo valifete RSE' s technical ©pert assessiants of these 48 icfentif ied velds, additia
snqaorting qiantitative analyses were perfoned and are cmtained, for BV ’ s cmsunpticn, in 
>^ppendix I . Appendix I &4ppandix IV are nov also ipfeted to reflect the IVfy 15 BV ipfete
which identifies a total of 4 slag conditions, none of which are found to be defects by FGSI
analysis. (5/30/2014). ;

of IFD that RSE agrees wi th from the di 
BV sarple 625, iten 8( 

as a cafe veld, but was, after the rqei
recprds

cn the reefer deet

2.9 Ai ipfete (5/21/2014) regards 
and final BV rqcort 
veld 22 was in fact initially 
feterrinsdnot to be an4?l -1104 cate veld, l-fe 
the requi raiants. 
for clarity,

the single instance
that the veld in question, 

hprcperly
RSE has feterrinad 

ifentified
roe the NOT crew was rrisinfoned 

this intonationThe hDT crew druid hae dcamanted 
but the infonaticnssifentis in the as built package.

3.0 Discission

in the eecutive senary, RE has al reefy respenfed 
this rqcort that BV has omitted ©tensive 

which led to the incorrect 
hperfect ions”

3.1 4s was indicated 
results section of 
interpretat iens 
version), or “ron-ampliant 
version sduri tted to RE.

in the qpreah and
factial errors in

conclusion of “eseqeed fefects” (as titled in th 
as these sare indications were titled in the
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In a±li t icn to ths errors ci ted in Ssct icn 2 of this rqcort, the cnrmnicated wick arry of B/
retain, e.g. I ten 163 Vteld 13, B/ iten 371 cites PG6

3.2
errors in fiIn quality disagneeraits 
rrissirg a two shat sent cn the veld. Despite the clearly cbcunaited reater sheet, as vel I as 
PG8Etelqdxnic ad email cumnicaticn pointing cut that this isaseenveld, axlnot a 
girth veld tov\hich the 3 shat rule is qqol ied per ate, B/ inclutes it and al I the other irKal id 
fi hncpal ity cal Is, ckspite direct a/itence to the cmtrary. PG8Ealso nates that rov in the final 
rqoort, the nuntoer of total intercut cal Is has inexpl icsbly gram f ram23 to 2t. The runter of 
Interrel Utercuts (U) has tecreeeed by 1 f ram22 to 21, but the nuntoer of External Lhtercuts 
fEJ) has gram by 2 to 3 (three). Na explaaticn is given for this discrqaxy, and nowhere in 
the text of thei r port is the na/vExternal Lhtercut cited. The icterrtified sarrple runtoer of the 
de-oorrelaticn is identified by PG&Eas sarrple 5. and na claimof external intercut is made for 
this veld. Srri larly the B/ errors in its bum thrarfi aesesarait. where they executed a 
stestantial forensicrriss, either qqolyirg theraelves, black sharpienagicrnarker reside (see 
Apaxlix I ), or fai I ing to rote it, resulting in inaccurate nore terse neasurerents in an area of 
dispute.

3.3 Inatterpt tointerstarl the reaecns for the uxsibI ly wicte discpancies in the interpretaticn 
of these sanpleTCI radicgphs, PG8E ra/iewed its nates recprds the deserved ardet of the 
ra/iavby B/. Mcst notdolewas that in stark oentrast to industry requi reients framASIMad 
quantified best practices, aer the course of the 2 week st^c it was observed that the fi hi 
ra/iewtook plaoewith the roam limiting in thecn ccnditicn. IVbasurirg thearrbioit licht levels 
at the viewer surfaces used by the ra/iewers. PG<SE retorted valies which are as hic^n as 45 
t rr®s the A3IM I rri ts of 3 foot candles rnax hum This was brcujnt to the ra/iewer ’ s attait icn, 
but they disrisaed the need for reducsd limiting as they interpreted the "ICI radicgphs.

3.4 Curing the course of cur investigaticn for this port, PG8Ehas learned that the principal B/
ra/iewer. cbeerved as respcnsible for ~60-7CP/o of the ensite physical fihi ra/ia/v at PG8E, i
at presait ai AM laal 111 certificate loiter inftdiqgphy as advertised in the port of
qual ificaticns, axl by his signature. axl as required for this activity. The ID nuntoer sequence as
well as certification tetes for his AMnethcdswhere he isa laal III certificate halter, dye
paotrait axl ultrascnic, indicate that he has bean so certified arnaxmmnof 5 years. This is in
stark contrast to the 23 years rqcresaited in his bio. A discussion with the technical staff at
AUNT has repealed that he has bean only certified for 1 cycle (5 years), ad for Ftodiogrphy this
expi red in 2013 and was not renewed. AM prohibits the signing of dccunants presenting
AM lael 111 certification whan that nethed is rot held.

3.5 Neither ra/iewer darned invwiting, or in oral interview, ay stestantive experience inworking 
with the API 1104 cote. This was recognized by cur external level III consultant in early 
comni cat ions of thei r findings, were B/was ford to haa qcpl ied AM ate requi rerants 
for aocptance criteria, which are not qqol icdole to the predict in this ra/iew. The principal 
ra/iewers resun® was ra/iewed cn
and cited technical experience as an individal contributor acquiring experience and executing

line (/vw.cliitoi/vithsuiTrit.com/nagss/charlescv.pdf),
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f i hi reading nespcnsibi I ities, pre-ctetes 1957, as al I of the experience sins that ctete has beai in
nanaprent roles aid training. This ©peristB, aswel I as the I rrited technical experieioe cn
the part of the seccrd na/ieer are cited by Flcsck, Miller et al
http: / /ww. ndt.net/article/eandK2/429/429.htri ) as being critical c^ds for the naxmzed
interpretaticn, teirred F&eiver Qerat irgCharacter ist ic (R3E) of radiogrqdns.

Despite PG&E’s cmoems dnut the pnqarechess, experienoe axl crectentials of the ra/iewers 
for this assessment, as well as the rated rnpaots to its potential relidoility in its deserved

3.6

conduct, i t is rated in a bockwi th Ti t le author clam from the principal ra/iewer; “Ftetbock of 
Nrctestructive Testing” ^ Edition. a direct ackravledprent 
methodology is val id. V\hi le Mr. htel I ier is rat the author of therrajority of the bock’s chanters, 
the publ ishsd chqoter/sect icn 11.3.1, while quitecteted, cteranstrates2 ^points recprdsour 
technical argunant for aooqotanoe, especial ly in the categories of; Bum through, conca/ity and 
internal /ectenoal unctercut. 1. The praot ioe of usirg digital radiogrqdny to measure change in 
thicknesses, which al I of these indications are, is a ctecactes old praotioewith ocpious aacferic 
and crc6s industry val icteticn. 2. 11 is advocated by Mr. l-fel I ier as increasingly a oocte requi red 
and in all cases “an essential” mans of interpreting radicgrqdns. Despite thssenaterial facts, 
and a prgxrtteranoe of industry and ascteiic praot i<Bwhich val ictetes the FG&E qpncadn to 
the radicgrqdns in quest icn, Mr Ftel I ier. the other B V rqxirt wri ters and signatories are urwi 11 irg 
to adxnwlectp that the BV final rqnrt ( Appendix III . pap 7)nant icn of the FG&E Deosrtoer 5, 
2)13 rqoort had little to do with mechanical masurerants of urctercut conditicrB, but in fact 
was an epl icit val icteticn of the radiogrqdnic method of interpretaticn that FG&E qpl ied.

that the PG&E chosen

Final ly cn the tcpic of TirrGnrpI iant Imperfect icns Detected”, B V ci tes lack of aooess to the 
welds thsraelves. ormchanical mans to inspect then This apin rrpncperly frarres the 
prcblen which is one of interpretaticn, and the quantitative results docunented by FG&E 
clearly dmnstrate that no arte violations e<ist for these classes of cited “ctefects” or as new 
cteclared in the final report. "Nn-Gmpl iant I 
directly offer to perfoim rreasurareits,
rad icgrqdnicmasu reient mthocte for the evaluation, but were refused in each case by the BV 
ro/ievers.

mperfect ions ” . PG&E did communicate and 
or train the ro/ia/ers in the qqorcpriate digi

Final ly, as to the four points of CPIC requested response:3.7

1. Fte/iev the 47 imperfect icns noted and pro/icte a response cn hw FG&E plans to rri t icpte the 
safety risk associated wi theadn hperfect icn.

2. Submit apian toarrrprdiaisively na/ievtheontire3755weldpcpulaticn unless FG&E can 
pro/icte substantial e/ictenoe that such a na/iev wi 11 not eberease the risk associated with the 
welds.

3. Pro/icte a response to eadn of the 3 recnmartet icns noted.
4. PG&E fas noted that 488 of the 3/55welds either arerrissirg co/erap, shot using 2-shot 

technique, or hae hpreper 12) ctegree exposure. Pro/icte a response to eadn weld BV 
ictentified tobeeitherrrissirgco/eracp, shot usirg 2-shot technique, or hpreper 12) ctegree 
exposure that FG&E has not inslucted in its pcpulat icn of 48 8 welds.
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In orcter to hae acy le«el of eff iciaxy and effect iveness in this TQ recovery process, RSE
needs to as first priority, clcee cn issues of veld soundness axl this safety raprds the E
veldcbfects (draft) or rm-corpl iant irrperfecticrs (final). "Ihewictespread axl pervasive
nature of errors in the final B/ rqxirt cases RSE great concern. That said, the currant
status of the iters is as fol Iqas: 1: The facts are clear that rare of the variously 47 cited velds
has rm-corpl iait to arte irrperfect icrs based cn the aai lable chta . 2: The crrrprdmsive
plan to na/iewand address the art ire 3756veld population is in eecuticn via the furxbd UN.
TQ BX task . 3 As to sub 1 of the B/final rpoort reacmmaodaticns, RSE’s NCE program,
inclusive vaxbr survei I lam, has bean submitted axl qqorcved by theCRJD. As to sub 2 of the
B/ rearrmaxhticns, Us LLN_ IQ EEC task inclucfes assessment of other involved NOT
corpanies going back to 1961, and in the sutaoii tted and ^proved RSE NCE program, al I NCE
vendors and their process have bean audited, and al I project al la/ed technicians has bean
prof iciaxy tested & endorsed. As to sub 3 of the B/ recammaxhticrns, random field
observations are in place and eecuted to a rule based statistical sarpl irg plan inclusive closed 
loop corrective action and maintained performance cfeshbcard. 4: All agreed 2-shot c
short /missing axeragewelds are being addressed by the LLNLTQ E QC rel idoi I ity impact stufy 
task . All additional false call 2-shot amt misses require correction by B/ in their final
requested by RSE in pra/icus telqdxne and e-rrai I cnmrrunication, in additim to being 
discussed in section 2 and 3of this nqoort .

Onclusicre & Ftamrraxfet icn4.0

RSE is not in agreement with the findings, statistical methodology, or conclusions of either the 
draft or final versions 
substant ial
methodology, as isdetailed in this rqoort &sumrari zed in /ftoandix IV .

4.1
of the B/ nqoort: “Sarple Ra/ia/v of TQ Radiqgrqdns” .

recpndirg: the B/ ra/iavers, their qqoncadn,
RE I 

and their analyticconcerns

4.2 RSE reacmrrBxfe that the (FUG and its B/ assesamant team apin ra/iew the technical and 
qmtitative fact finding ocntained in this nqoort, reccnci le the results, and fol low up with the 
issuance of an accurate and ocnplete rqoort. As cfesi red RSE acpin ectends the offer to host
the B/ assesamant team if the/ wish to further aaluate their positions. V\fe further reccmma 
that the CFUC work to achieve intepretative clarity among its team by using only ful ly oriented, 
properly crecbntialed individalsv\ho are eperianosd specifical ly to the requirements of API
1KM.

RSEwi 11 amt a corrected rqoort prior to discussing the other requests and reacmmaxhticns, 
eoqot to re- iterate that the cxeral I issues of f i Imcpal ity, I imited eposure (2-shot or oo/erap 
^s), and resultant impacts to cfetecticn rel idoi I ity are being worked ureter cmtract with 
La/vram Livermore ISfet icna

4.3

I Ldos (UJSL), as CRJD is al reefy informed and a/vare.
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/^ppsrlix I

RSEGtent itati\^ A^l^sis of B/findi ngs for “escsped ctef ects” in "O veld
nadicgnsphs

'

y^pparlix II
l^ferch 5, 2 014 B/Daft F^ort “San pie reyiov of IQ FFfedicgnsphs”

/^pparlix III

IVfe/15, 2 014 By Final Ffeport “Satpl e ro/i®v of "O F^diogrsfjns”

y^ppandix IV

FGBEDfeterrinaticn Sunary of B/ "D F^diogrsphic /^eaessrant Axuray
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