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Beautive Smary

At regest of te RC Breu VR @), in Jnay D4, perfoored a Radiographic  fil
assesgrent/aud it fran a saple of 8D weld radiographic irspectias by T, a forer R&E NOT
Lervies  antractor. This sarple wes broken domninto two graups. The first grop iduded 10
tat R&E& had ampreasively reviened. Te sand p irduded 70 welds tat KX had
reviewed narrowly to this point in time, to i / y the extent of condtion (EQC) for is
rad iographicoverage. TreMah 5 ™ 201 report fran B/ wa d by R&, end wes fand to

antain a wide variety of fatal errors findarental  statistical mistakes,
ind ication miss-typing & sizing errors, immrsistent, an rehasible rmmatlature

and dexriptios of their @ems. The B/ report '
erraeasly derived and attarpted to atlude t
rad iogrephy, tat there wes a 0% risk in
B/allegatias of 48 esaped defects by i

This report  fouses
tre RC

following a series of telexrs in whith the( ( Aredix 1 ) a

“draft”, panding review of REE @nmni the B/ report methodology &

odwsias. REowrs end is ating maly @ legec s, a separate wel d repair

rad iograph fran the = : i reviened welds. R& finds regarding the
balae of 47 alleged exmpec magk t all are in @pliaw with the

D" editin of A 10 : i cited by B/ &= exgped defets.

> issed by Rben Garam of B/ dated15 My, DU. T

desriptive st
allegatios o
te B/ revieners

formal RL reqest to respand to the row 47

s inA3E’s sysm, temed alo in A 14 & inperfetios, trat
ligee  with Al 181 weld amptae ariteria. & antines f
: hese 47 wel ds, by the reesming stated agairst the draft report

m the sare itars, end kesed s umitted amlysis insstin2and Apadix | of this report.

Ad ditioally the RC row fo [y reqests fran ¥, daunmentat ion of its revaining extent of

and ition meregement ativities irdusive filmaqality and @verage, and resposss toB/

recmendatios. The detailed resposes to these reqests, as well as ad ditioel K8 find ings

regar ds the B/ review praess in their firal report, will be ad dressed the d isassion ssction of this

report whidh hes been ad ded toamplete R3E’ s respanse toB/’ s Draft and  F iral assessrents rexived

fran t,eRL. Firally, it isroted that in total B/hes i dentified 49 separate wel ds with defeds, a

d isyepaty fran treir smmary t  oftals. Eahoe isad dressed by R8e in thebody of this report
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Beogroud &Qal ificatios

At reqest of the L, Bureau \IRTAS B/), in Janary D4, perfomred aRad iographic film

assessrent/aud it fran a sample of 80 weld radiographic irspectias by T, a fomer H3Ec
NDT servies entractor.  This sample wes broken doan into two graups. Tre first graup

iduded 10 welds that R3c had ampraesively reviened. Tre ssnd grop iduded 70
vwel ds that R& had reviened , rarrowly to this point in tine, to i dentify the extent of and itin

EX) for isses of rad iographic ®verage.

This report dauments the R review and tedniaal fact find regards tre sbjet Mech 5 ™

D4 draft (Apadix | ) as well as the firal Agpadix My ¥ DUB/ reports. In these

reports, B/ atterpts to dowv that there lity isses, o aloo previosly <lf-rg
by . Furtrer, B/ propands that a systamic es ’
pipelire systam. Bease the Pipelire Sfety
revelation of wel d defects, B3t took imme
esgped defats. 1t wes moted that this
Honever o interim reports on potential find in CBIN

infomed o departure : n the findings of te report, in advaw of
issee, woul d ke provided. at several points during the 2 week

asessret anduded  at to hear and address ay @Ens,

years experiee  in NE  He is wrrently AN @
phic Test Metrod . He hes also e @rtified as

ustries, iduding ; Sudi Aam, Sieras, Rlls
Perojet, and SpaeX, in additim to his pres
is an ative marter of the Sientific Advisory Ber
h and Testing BWM) spaosored NE reliaility

wrved s a nmarter of the lona State  Lhiversity, Cnter

Level 111 in 5m
Level 111
Bxein

Testing® & itim and first or o-authored over 50 peer

d gnposia  presntatios. H is prestly a ative ad voti
merker of the ATV rds ammittes for Nn-Destnctive Testing. A key area of his

ietificstud ies is™ deling &nmessuremen t of NCE nethods  reliability, and gemae to

this report, forses irdude huen factors influates on prdzbility of deteticnand false all

@ass and antrols. He teahes aursss inkesicand ad vared NE religbility end Risk Beed

Life Maagarent intermatioally. He is alo a registered Six Sigma Blak lkelt by the Arer
Sriety for Quality, a Certified Quality Egireer, and holds merterships  with AN, Dgz
AV, ANS, ABQ) and AMI.

reviened bl i

This report dexxritess the K& approah, as3esaTent, and awsias regarding the E
asessret dam of 48 A 1MW ode disrepaties in ar pipelire welds. Additioally, i
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gyeadicess of this regport, RIE provices gentitative sbstentiation for its interpretative clains

tat 47 of the 48 B/ idntified wvelds, are acoptable™ editdotief B 1 104. Ve b alo
rote sbstantial errors in Bk asssssant of fimaaality isses, but that is autsice this saqe of

this report .

20 Approech & Resul ts
2.1 U rexipt of te nmw ronreted draft B/ assessient rgort, RIE revieed the aoclwsios
ad atteypted to lirk to ad idntify the individal firdings. x.pege 9 of the B/ rgort a
arclwsion, o bkelev in Figure 1, indicates tere is a 10esged cefect rate fron
ambired saple of 80 radiogrghic ingectios sapled. =
COMBINED RESULTS
Coflectively, the BOUD samples yelded a 58 % Non-Compliance Rate and a 10% Defect
Escape Rats,
2.2 BV offers a sumary (ref. pa ron each sarple in support of the
100 Defect keames imediately
clear is that
cefect rate of 104
@® DEFECT ESCAPE RATE -6 of 100 {6%) samples contained APl 1104
unacceptable discontinuities that went undetected during the primary TCl
Radiographic inspection.
The discontinuities detected are:
| DEFECT DETECTED WELD SAMPLES
, . __ REJECTED
1 Internal Undercut (1U) 2
2 Incomplete Fusion (IF) 1
3 Inadequate Penetration due to Hi-Lo (IPD) 1
4 Inadequate Penetration (IP) 1
5 Elongated Slag Inclusion (ESI) 1
Figure 2 — B/ alaulated Defect Esce Rate for the sanple of 100wveld ingectios
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©® DEFECT ESCAPE RATE ~42 of 700 {6%) samples contained APl 1104
unacceptable discontinuities that went undetected during the primary TCI
Radiographic inspection.

DEFECT DEIECTED WELD SANPLES
REJECTED
1 Internal Undercut {1U) 20
2 External Undercut (EU) 1
3 Incomplete Fusion (IF) 6
4 Inadequate Penetration due to Hi-Lo (IPD) 3
5 Inadequate Penetration(IP) 5
6 Elongated Slag Inclusion (ESI) 1
7 Porosity (P) 1
8 Burn Through (BT) 3
8 Internal Concavity 2

23

2.4

“Shauld ke’ 2

25 Wth the BV fu
eze  allegtion,

ASRyort #  413.61-14.67
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finatias of the inohed wvelds
rézed its omn firdings in Figure 4 bkelawv.

to these alleged cefects. Qvirg to
~errors, a telemn wes held with te QRC ad BV

infonat ion including a specific coce reference ad a qentified ceclaration in the structure of

in had, RIE reviened exh defec
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& Bidechreddelorisin | BY declreddeiecisin Humberd D olthose soreed by 00T a5
‘ 100 sanie Wl smnpie ftvectable to he applicanle 7L 1100 Code

BV’'s list of 48 defects wvere duarecterizd
ad “critical” dring  teleam
of interpretative errors  in tese  iter

2.7 e is conceemd trat
recol lection by te BV
ammnicat ion. e foud
wiidh were in

msm of tee 48 idntifid velds, atitia
re antaired, for BV ' s acosuption, in

alo yxbted to reflect te May 15 BV yxhte

, hone of which are found to be defects by R

2.8 To \alidate

2.9 tte simgle imstaxe of IPD tet R gress with fron te d
btermind tat te weld in questin, BV saple &5, iten 8
icntified npraeer ly s aok veld bt wes, after te rgm

ne te NOT crav wes misinfoned regards
crev dould e doamented this  infonation m te rexkr deet
for clarity, hut infonatiossicntis in tte as huilt  peckege.

30 Disassion

341 s ves irdicated in te eeative  amary, R hes alreedy resporkd in te gprodh  av
results section of this rgort tat BV s amitted extasive factual errors in
interpretatios widv led to te inorrect  acoclwsion of “escged  defects” (s titled in t
wersin),  or  “‘ron-copl ient nperfect ios” s tee sme indictios vere titled in te
versian s tted to e,
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32 Inatition to the errors cited in Sction 2 of this report, the comnicated wicke array of B/
errors  in film qality dissgresants re@in, eg. Iten B3 Veéld 13, B/ iten 371 cites PG¢
missirg a o ot eent in theveld. Despite the clearly doonmented rescer dest, asvell as
PG &E telgdmic ad errai | cvmuinication pointing aut that this is a seemwveld, ad rot a
girthveld tovhich the 3 9ot rule is gplied per axk, B/ ircluses it ad all the otrer inalid
fimaqgality calls, despite direct evidae to the antrary. PG&Ealso rotes that nw in the firal
reort, the nunoer of total ureraut aalls hes irexplicbly gromn fron23 to 4. The rumber of
Intemal Underauts (U) hes decreasad by 1 fron22 to 21, but the runtoer of Exterral Uderauts
&) hes gramn by 2 to 3 (three). No explamation is given for scregancy, ad nwere in
the text of their report is the newBxtemal Underaut cited. Jre ida
de-correlation is identified by PG&Ees saple 5, a laimof external uderaut isnadke for
thisweld. Smilarly the B/ errors in its bum throgh assessvent, wihe
sbstantial foresicrriss, either gplying therseives, ienagicnarker reside (se
Apedix | ), or failing to mote it, resultip inEocurate nore dense nessUr@ENtS in an area of
disute. '

3.3 In attenpt to uerstad the reesas for the uea | ies i interpretat ion
of these smple TCI radiagras, P ' of the
revievby B/. Mbst rotebleves that stry recuirevents fron ASM ad
quentified best practices, oer the s.cbeened that the film
review took place with tf ,
at tre viener surfeces e revi , e V\h chare as hlgh as4—5

34 . PG&hes leamed that the principal B/

-700 of the msite pysial fim reviev at PGEE |

, that he hes been =0 certified anaximmof 5 years. This is in
stark antrest e resented in his bio. A disassinwith the tedmical staff at

t he hes been anly certified for 1 o/cle (5 years), ad for Rdiogragty this
expired in 2013 a’dwas t reened. ASNT prahibits the signing of doaments represanting

ANT leel 111 certifiationwen that nethod is ot held.

3.5 Neitrer reviever clained inwriting, or inoral interview, ay substantive experience inworkirg
with the APl 1104 aock.  This ves recagni zed by aur extemral leel 11 cosultent in early
amnicatios of their firdings, were B/ves faud to heve gl ied ASVE aock recui renants
for anmeptance criteria, which are rot gplicble to the praduct in this review. Tre prircipal
revievers resune wes reviened on lire  {awcl indowi theumi t.com/ ineges/ drarlesov . pdf )
ad cited tedmical experiee as an irdividal antributor acuiring experience ad exeauting
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3.6

3.7

& W

fim reeding resoorsibil ities, pre-chtes 1967, as al| of the exerience sine that date hes ban in

naregerent roles ad training.  This exeriee, aswell as the |imited tedmical eperiee

the part of the seqod reviener are cited by  Hcsk, Mil ler et
(tip - / /wwrdt ret /article/eondi®/48/480hm ) as bkeing  critial ms for the naximzed
interpretat ion, temed Reaeiver Qeerat ing Geracteristic (R of radiagrephs.

Despite PG&E’s aoems awout the preparediess, exeriaxe ad credntials of the revieners
for this assessrant, asvell as the roted npects to its potential religbility in its dosernved
aduct, it is roted inabokwith Title author claim from the prircipal reviener; “Hadoook of
Norekstructive Testig” ™ Hdition, a direct 8 tat the PGRE dosn
nethablogy is valid. VWhile Mr. Hellier is ot the the themajority of the book’s depters,

tedmical argurent for acaptance, egecially in Ategori m through, aavity ad
intemal /extermal urcercut. 1. The practi ' sirg digi iograe messure date in
thideessss, vhich all of these indicatios a i ious a:acbric

ad a prpaderance of irdustry i h tes the PGRE qqomm to
tre radicgragds in question, Mr kel ' :
to ackrovedte thet the BV flnal ; 7nention of the PGRE Decarter 5,
213 report hed little ) itias, but in fact

ves an eplicit F the radi d of interpretation that PGSE arpl ied.

Firally on the V cites lack of aomess to the
velds therseles, o ical 1 i Han  This agrin npraerly fraes the

i tative results cocumented by PG&E

ese classes of cited “cefects” or as mw

or train the revievers in the gproriate
luation, but vere refussd inech case by the BV

CPUC requested resporee

ted ad provice a respoee an hav PGE plas tomitigate the
safety risk associated wi th exch nperfection.
Submit aplen to anpreesively reviev the entire B weld populat ion unless PGRE en
provice sutstential evidenee that such a review will rot decrease the risk essceiatedwith the
velds.
Provick a resprse to each of the 3 reconmadat ions roted.
PGRE hes moted that 488 of the b welds either aremissing average, ot using 2-got
tedmique, or hae nproger 12 degree exoosure. Provice a resanse to eechveld BV
idntified to be eitrer missing coverae, ot using 2-dot tednique, or inproper 120 degree
exosure that PGAE hes rot includsd in its population of 48 8 welds.
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Inorcer to have ay lewel of efficiexy ad effectivaess in this TCl recowery proasss, RSE
rees to as first priority, cloee m isses of weld soudess ad ths safety regprds  the E
veld cefects (draft) or rn-anplient inperfectios (firal) . The wicespread ad penesive
rature of errors in the filml B/ rqort cass KX geat coem. Tet said, the arrent
status of the itars is as follons: 1. The facts are clear that noe of the variasly 47 cited velds
hes rn-anplient to aode inperfectios besed on the aaileble cata..  2: The conpraersive
plen to review ad address the entire b veld poulation is in tion via the fuced LENL
T BECtask . 3 Astosb1of theB/ fimal reort rear btios, REE’s NCE program,
inclusive vador suneillance, hes been sumitted ad goproved by the(RIC.  As tostb 2 of the
B/ remmethtios, e UN. T inclucks. of other inolved NDT

vatbrs ad their proess reve ben adited, a
proficiency tested & eavbrsd. As to of the B/ recomethtios, racom  field

doenatias are in place ad eeautad to a rule besd closxd

lop corrective action cestoard . 4 All gred 2-got ¢
dort /missing averae velds are QC religbility inmpect study

tssk . All aditioal false relire  oorrection by B/ in their  fimal
renested by FRE in.pr Hition to beirg

40
4.1 | methocblagy, or aonclusians of eitrer the
gort:  “Saple Reviev of T Rediograds” . e |
te” B/ revieers, treir  gproech, ad treir aalytic
rt & summeri zed in Apadix V
4.2 AL ad its B/ assesament teem arin  reviw the tedmial ad

in this rgort, rexacile the results, ad follovipwith the
te rgort . As desired REE apin edeads the offer to host
Cif they wish to further ewalate  their positios. We further recome
that the (UCwork to achieve interpretative clarity arong its tesm by using anly ful ly oriented,
prager ly credentialed individals wo are eqeriancad secifial ly to the requirarents of AP
104 .

4.3 REEwi || anait a corrected report prior to disassing the other regests ad recomredhtions,
et to re-iterate that the oweral | isses of filmaality, |imited eqosure (2-got or merage
&s), ad resultant impects to cetection religbility are being worked uter antract with
Lawvrence Livermrore Natica | lebs UNL), as (AL is alresdy informed ad anare .
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Axadix |
R Qentitative Analysis of B/ firdi

f ects” in T wld

TCI Rediogrgdhic Assessent Aoauracy
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