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  Nicholson Matthew  

From: Chhatre Ravindra Sent: Wednesday, February 23, 2011 12:02 PM To: Nicholson Matthew Subject: 
FW: Attachments: SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01.pdf; SanBrunoGT 

LineRuptureInvestigation_DR_CPUC_069-Q01Atch01.pdf; SanBrunoGT-
LineRuptureInvestigation_DR_CPUC_069-Q01Atch02.pdf; SanBrunoGT-
LineRuptureInvestigation_DR_CPUC_069-Q01Atch03.pdf  

‐‐‐‐‐Original Message‐‐‐‐From: Shori, Sunil    Sent: Wednesday, February 16, 2011 2:52 PM To:
Chhatre Ravindra Cc: Stepanian, Raffy; Robertson, Michael; Berdge, Patrick S.; Lee, Dennis M.;
Cauguiran, Aimee Subject:  

Ravi:  

The attachments to this e‐mail were received in response to Question 1 of CPUC Data Request 069.
I believe NTSB may have already received Attachments 1 and 2; however, I don't believe earlier NTSB
responses included the response provided by Attachment 3.  

In addition, I wanted to suggest you to review, if you haven't already had a chance to do so,
NTSB_021‐001, pages 33‐35. These show a leak on a girth weld due to a possible girth weld failure.
This should be an item to follow‐up on during the hearing.  

I would like to discuss these, and the hearing process, with you further. We have not yet provided
these attachments to other party members, so please let me know how we should proceed. Please call
me after you have had a chance to review the attachments.  

Thanks, Ravi.  

Sunil Shori  

1 
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PG&E Data Request No.: CPUC_069-01 
PG&E File Name: SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01 
Request Date: January 10, 2011 Requester DR No.:  
Date Sent: January 26, 2011 Requesting Party: CPUC (CPSD) 
  Requester: George Carter 

QUESTION 1 

Request procurement documents/purchase specifications for 31 inch nominal 
steel/iron seam welded pipe/tubing purchased by PG&E from the beginning of 1945 to 
the end of 1959. 

On January 11, 2011, PG&E clarified with Mr. Carter that the request is for procurement 
documents/purchase specifications for 30 inch nominal pipe, not 31 inch nominal pipe. 

ANSWER 1 

Please see the following attachments: 
 

• CPUC_069-Q01Atch01: September 16, 1948, Appendix A: Specification for 30” 
O.D., Gas Line Pipe for Pacific Gas and Electric Company. 
 
This attachment contains information related to the specifications, chemical 
properties and tests, physical properties and tests, dimensions and tolerances, 
workmanship and finish, and inspection and marking requirements for 30” steel 
pipe. 
 

• CPUC_069-Q01Atch02: July 19, 1949, Final Report of the inspection of 30 inch 
pipe by Moody-Engineering Company at Consolidated Western Steel Co’s. plant 
in Maywood, on Order No. 7R 66858. 

 
This attachment contains the final report by Moody Engineering Company, 
covering the supervision of manufacture and their inspection, in accordance with 
Inspection Order No. 7R-81743, of pipe shipped during the interval from March 
11 to April 22, 1949.  PG&E’s order placed with the manufacturing company, 
Consolidated Western Steel Corporation, covered 100,000 feet of Black Electric 
Welded Steel Pipe, 30” O.D. x .375” wall x 31’ 2” length.  The report covers 
details about the pipe manufacture, chemical and physical properties of steel, 
internal hydraulic expansion operation, hydrostatic pressure test, end finish of 
pipe, inspection, length range, rejections, shipment, and the following conclusion:  
the pipe was inspected, was in accordance with PG&E’s order and specifications, 
and was accepted for shipment subject to PG&E’s shipping instructions. 
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• CPUC_069-Q01Atch03: December 12, 1962, PG&E internal memo to Division 
Gas Superintendents regarding the history of pipe purchases. 

 
This attachment contains guidance on identifying unknown pipe, as required by 
General Order 112.  Tabulation and notes regarding pipe purchased in the early 
1920’s, late 1920’s, 1930’s, between 1940-1947, and between 1948 and the date 
of the memo (1962), was provided for the Division Gas Superintendents use.  
Superintendents were instructed to resolve any doubt of the identity of any 
unknown pipe materials in favor of lower strength materials or contact the Gas 
System Design office for more positive identification. 
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8opt~jbor 16, 1942
PGE.(,

APPENJ))J{ A
fiPECIFI9.A1'ION FQll ~Oll 0.), GA.'3 LINE J:IPJji

[Q!LP.AOIFIC ~;ELEC'J;RI(L.QOHPANJ:;

alWTJ;ON t.
gENERAL

This speoifioation appl1.es to .3011 O. D. pipe to be '.woo, for tho
purpOfJe of oonveying gas,

The p:\.pe shall be fabricated £rOIn swel mado by tho Open Hear'ch
prOOeflS.

l.ong~.tud1nal seams shall be j oi,nod by olootrio fusion wIding.

A lad.lo analysis of aaoh heat of Bwel shall be ropol:'ted to tho
pu:ro!lusol', OO.y tholla hoats oonfo!'lJling to the following ohornioal oomposi,tio-li
shaU be used ;loll the Jl\anv.factUl:'e of piP0 under this speoii'ico:bion.

CorbOll
Hangn:aese
Phosphorus
SulphUJ:'

~.30% 1'](lX,
1,2$% =,

,045% max,
.O!>"% max.

2< Slli£1!11k1l1w:l.YiWU

A oheck ana1~rsis of one plate from each heat of stee:L shall be reper'hed
to the .purchasor. Samples for check analysis shall be taken in aooordance lrlth
st.andara, mill praotioe.

If tho aheck analysis varies £rom the requirements for LQ.dle Analyais
by more than the permillslble l:!.mi'bs set forth belOlf, additiollal analysis £rom
the heat.~ be made, The ootnJ.lOS:ttion. bmled on the average of all the
eeparat~ deterroinatione made, mlo/ vo:ry' £rom that specifled frY!? Ladle AnaJ.yais
to the foll0,r.1JJg extent:
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- --------"'\

Corbon
Han-,OWlesa
Phosphorus
Sulphur

.04

.04
,01
.01

mlQ1IQ[JU

mY;SIQAL PRO!;l~R:N!12..a!1!l TES~

1. al,Y.\l2s.ral P.'.cl)P.ii!~fi I

The f'ildshed p1.pa shall oonform to the f'ollovrlng physioal proparties I

Xn pipe of 1/211 norn:llwJ. "ull thickness,
'l?:rul1verSo y-lold strengeh
of' plate mutel·:le.J., m1.n.,p,Il,:t, 1.6000

T:t'UnaveraO uJ.timn.te
S\';l'enghh. min,. p,ll,i, 65000

1'l'al1sveroe elongaM.on in 211 of'
plate material. min" par oan·t 22

:tn pipe of 7/16'1 nominal wall tlucknesa,
T:i:'llllsv-erilo y:l.old stl'ellgth
of' pJ.e.te matel·:l.a..l, min. ,P,Il.i. 4BOOO

1rallsver80 ultimate
strength. min. ,p.e.i. 65000

T"L'Qllsvorse elongation in 211 of'
plate Dlllter:l.al, min" per oont 22

In pipe of: ;1/$11 nominal mJ.:Lt thiokness f

'l.';(·anoverse yield strength
of plate material, min. ,p.ll,i. 52000

Tl'unsvereo uJ.tilnate
atl'Emg1;h, min,. p.ll,i.· 72000

Transverse elongation in 2" of
pInto material, min., pOl' cont 22
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~'he yiel(j strength ).0 def:l11ed as the f.\h:tel1s .('(lqul:ceo. to P)~Odl\OO

e. ·ooi;rJ. olonga'oion undOl' load of 0.5 pSI' oont of the gmlgo l'3ng'Gh 011 tho
tost Hpscdxft8!1 80S detel'ln:i.ned by mu].tiplying divlt1aX'<1 (lY' o:ttenscmots}!o

2. 1~;:9;r.9stfl.t~.~!LIi.~13~~...1'l!G

Ef;\oh length of J?ipa aPPNl:.iJDaw4' :31' ~lll long (J.f.nyvrood) m~ ;311-'7"
long (South San Frs.neiMo) including jointers, shu3-1 be teat~)d to u !1,ydro
static prosrllll'0 whioh will produce a str(~sa of 90% of the sp0cified ndn:tmum
t.rmwvo:rse yle1d strength, Hhioh pl'O!W1.U'O shall 00 lJlD.il1tt\lned for :no·t lOlJs
than ton BocondlJ. ~l'h.is prElSSlU'e sllall 00 determined by the formula. I

P :::: hydrostatio teet pressu.l'o, p,s, 1.,
t ::; ·thiokness of' wall ~ :l.nohoe
D~ outside dimnetor, inchee
f' :: D.UoHl1blo fibe).' I3tross, p,a.i.

~'or the follo,rlng di.mneter13 and '~hiokneesee, th:te test prossul'G is
0.8 fol1ov!S:

Q,,!2.~

;l0"
;30"
;lOll

l'LQ11...Th:l,q)£noJ!L!

1/21l

7/16 11

3/$11

13130
1260
11'10

HhUe undo:(' pressure, the pipe length shall be strllok a blow \·l1th
(J. t"lO~po\!l1d hrulUnor, 01' its eqlrtvaleut, noro:' both ondrl of tho \Told.

Af'~Ol' the hanunOl:" t9st, the pressure sho.ll 00 reduoed. to not lOBS
thcm 450 p,ll.1. anc:. t;he lOl1gitlld:lJlal \folded. Beam :l.ilBpeoted 1'0).' Blioats O;~

leaJ.Cfl "

AU hy(h:'ost!l'~io tests may be oonduoted Hith 2 11 X'11bL'el' Boals inside
the plpo ends,

AU t;onsHe tests shall 00 made at room wnljXlratul'e,

A:!~ teneHe tt3st speoimet1l.l shall 00 1" l.J1de 1r.tthtl1 U 2" gaUc,"'"
length und ma.y be pl'0ssed flat pdor to maoh:l.l1ing and w:'Jt1ngo

TeYlSHe tests shall 00 mucle on one 1eng·th of pip'~ of: eaoh tW.oknsss
hor.! each heat of flteel, as follows:
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(Jila trllUllverao tensile tost aorOSe the H01d, H"lth tho Hold
in '~he Celc1'W~' oS: tho apeoilnan (HalO. re"lnforcemant not X'e·~
moved), for deternd.naM.on of uJ;l;:l.lnate stl'angth,

Ono 't:_Mnsverso tensile t.est 90 elegroes f'1'9lJ! the '1010., for
elaterm"lna-M.on of yiold strength, ul:i;:l.lnate S-Grength, t1'ad
olol1E8•t ion,

Ths results of thase tests shall at laast eqvEU. the arplioable
physioal properties speo:l.f'"lod in Seotion n:c~ Paragre.ph J.~ and shall be
reportsd to the pUl'ohasor.

If the ra:3ul-hs of uny t.ensile test of a length of. piJl'l representing
any '~h:tolmess frOllI any hoat of steel do not oonf.ol'lll 1v':l.th the l'equirements of
SaoUon III~ Paragt'Hph l~ tHO reteatsof that test shan be wHde on .the BrunO
length of pijJBp If bO'~h of' these retests meet the requil'ements, '~he material
of that thickness D:!),] heat shall be considored acceptable. ):50' either retest
tails; additional teotfJ shaH be made of lengths of pipe, selected at ratidolll
from -~hat thiclmess and hce.t, until the :cequired results have 1)"e.11 obw:tned
from tests of ·~h1..ee sucoessive lengths of pipe, ~Ihel·eupoll. the -hasted thiok
1).0S8 and heat~ exoep·t those lengths HW.oll proviouf11y have fan(ld.~ shan he
oOllfd.del'ec1 uooeptab10,

Indivlduul pipe lengths HMoh have failed in the ubov<l 'bi>silS muy 1m
f\\rther l"Otoflted and shall be aooep-cl).hle it' the required l'esults are obtnined
from two suooessive ·i;ests.

If th'3 elongation of D.llY 'wnsilG test speoilllon is less than that
speoified anel Il.u,y' p.9:~t of tl10 fraoture :ls outs:l.de of tho midena third of th0
gauge length, a retest shall be a110,red,

Xf any speeimen fails beoalise of £lUI-IS l'es1il ting fl'om preparation
of -c,ha speo1I!len~ it lilay be disoB.1'ded and anothor speo:l.Inen substituted.

pEOTlOiLll

llIl-lENSIOOO {)lID '!:QLE!W1CE8

1. PJ!J:OOs:l.plW.:

The finished pipe seot:tons shaJJ. have the foUol-r.lng dimensions.
u:tthin 'i;he toleranoes sJl'loified beloH:

llit,1 J Thiolgjollll.

1/211

7/1611

3/$11

311-111

311-111

311-111

311~?11

31'-711

:31'-711
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~7~

2. ft~~]],fQX'SJlJOO.T111~1'l!.lle(lr

Tho ouwldo o:l.rcUlilf'el'once of the p:l.pag for a distanoe of Btl fl.·om
eMh ondg fJh.'\ll not~ tram the 01.roum.earenoo oaloulaooo. ft>crn the r;paoifiad
outs:tae diametar by more than minus 3/;;2" or plus 9/.32".

3. llik!;l. Tlrl·\!'J!;nOSt:l T!iJAr&\~r i:' fi,
The won tbioknaso at rmy ~:I.n:J;;ha.ll not ba lesa the.il nillElty POI' oont'

of the speoH'ied thioknosa for tJlo!'37{f" uall pipe and 95% of the speoified
th1cl<:ooss fOl' the '7/1611 and 1/2" uall pipe.

4" LfmtJt.201eranc!l.r

N:I.n",ty-f1vo p0r cen'b of the pipe aaotiolW elrlppell ahall ba betwsn
.30!-.6~ and 31i~10" :1:a length, and no seotion will ba acceptable whioh is lesd'
than 2')'1-0" ill length. Jointars (tllo or more piecos jo!twd by wlding) aha.ll
ba ElOceptablo to 0. roax:l.mum of' five p0l' C0nt of the order. No jointex' sho.ll
oontain pipo longths lOOMur:l.ng less than 51..()11.

MOTIon V,

\iO!lKl1A.N.WIl: ANl2 lfINI§H

I. DofMtS&

The f:1n:l.sood pipe shall be fl~e frOm injuriot'!8 defeota, both in plata'
and. in ~teld. Hhen 'Gho dapth of defect reduoelJ the wll tJ1iOlnllll3l3 to less tbe.Y.I
90 pel' cant of the Ilpaeif'iod wll thiclmlllls. BUeh defect ahall be conaidor-ed
it1jUl.'~,mw.

ROjmir of 1njurlona defeots by' walding slwJ.1 be permitted. provided
'Ghe dopth of '~be d~foot docs not excaflll 33-1/3 pal.' ooilt of the l3p8oified
wall tlrlcJmol3s (except in tho cuse of.' swsats 01' leaks in the Irold). and
prov.l.dedthe lengtll of the defect ia not greater than a length equivalent to
000 d:lmnew of tl19 pipe.

The l~pe.:l.ring o£ BIl'0ats or leaks in the wlda 61m1l ba permitted to
the full th:1.ok!les6 of the pipe•.

Repairs shall be mMe by o!lipp:!.ng and wa+ding. ~ehe Yorkmanslrlp ~
\l'olved in the l"epai:r 1.8 subjeot to upprowl of the purchaser' a inspeotor.

H.Y'd?oatatia rete6t of pip0 whioh baa baan repsirod in t.lrl.a me.aner ma;y
be requi,l'ed by the purcl1aBer l s :l.napeotor.

The ends or. the seotiona of p:l.pe shall be beveled to an angle of
30 degrees, plUIJ , degrees. minus zel'.Q and with 0. l~idth of flo.t at the end
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of th!!l ply"<il of 1/16t1 v l,lu13 01" :m:1.nUJ3 1/3211
0 It (;lm11 be un(1o;;:,s'!;,xxl tllid; t;ho

1l1l{rlo :'l.s .(." 00 m.s",sUl~(Jd from e lin.e dt'<lIID perpendi<;.'l.1Gl' to ':;h13 mus of the
p1rJ8 0

1'he b",vals shall be l'oasoilllbly tr",a fl.'aJI b1ll'J:'s 0

The plana of the €ll'ldl1l of the p;i.l)l) ohu!1 be 1.r1thin 006011 of perY,Jall=
dioUlar to tnt; rods of tlw pipe at tb1 ands~ as lMlfl.SUl'sd Ml'OStI 'bOO pipe.
by 1000013 of a GqUUI'Q 0

All 8Ul:'faC0f! of: the pipe slJ;.I11 be free f.:!.>o,'lI 100<11" milJ. sealeJ lmt. no
sUz'10.ce t0C'0litmeut. sueh as blElflMng or pickling. shall be :I."<lCjuh,~d>

The iUlline and outsic1o \fOlIC! r.e:lJ:J£Ol'C0lI!0ltt. Deed not. 1m "amoved,

mille 1-101:'], on this cont.ract. :to in pi.'OgI'0fl(~, the p1Jl'chasaz-'e inBr,0ctoZ,<
as d'~s:l.ffiW.t!ld by 01:' undu:.' 'Ghe contraot. sr,all have fNe entry Itt all '(;h101; ·~o

all IJi'x't9 of the mel1u£Mturar! s plan'G enge.ged ill 'Ghe tnmlUfaat\l.\'0 of [dope Ill1UE>l'
this contract" '!'he tDt.\llufaatlU'or shall afford the itlapcciior, fl;a~}. of Clw,t'<"g0 p

all l'tlili.H:mablEl fO,oiU'oi\Jf! for :blS;p0c'Uon of the pips and tlhaU P1J:rnrl.t h:lli. '00
\-rHnese 0.11 tests o 'Ina InBllui'uotU1:'or of: '~he pipe shall no;; 00 ()bJ.1gated. h\),~wrp

to (101'-\.'7 uny of :its opOl"at:l.olllJ OOCSua0 of.' '~hE! absenoE! of ;;!ta iusp@o'GoZ'o

Each llGotionof the pip$ to 00 shipped shall be markod 1J.r paln'a!.ng on
'~he lusiCle SUl'fMe near btrbh ollds the rne8-Stll3ea lengtoh and the llpscif'ied ·~h:tck~

llel:lEl of i;!l.9 IJ"wt:lon,
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(

PACIFIC GAS AND ELECTRIC COMPANY COpy
Bureau of Testa and Inspeotion

.~.,

August 3, 1949

Atten-;;1ont Mr. R.. D" Smith

I Ul _loldng here1dth a final report.
or the inspeetion of :;0 inch pipe by ~rint·>
Campsrq' at Couolldated Ve(lteJlll Steel. Co's. p1aIrt.
in Mqwood, on our Order>roO' 7Il 6Q858.

• >

I Ul II1ll'8 you,. andp0881bl1 Hr. J. A. Love.
llOuld like to look this over before retllming It
for our rue" >
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MOODY ENGINEERING COMPANY

HIGHLAND BUILDING PITTSBURGH 6, PA.

'~.' ~, I........
r- ,
\ "- '

.':. .

July 19. 1949
'...

, ,

. ,.~.~ ..' ,

Pacific Gas & Electric Co.
4245 Hollis Street
Emeryville' 8, California

Attention: Mr. W. N. Lindblad
Chief of Bureau of Tests & Inspection

Inspection Order 7R-81743
Purchase Order 7R-66858

Consolidated Western Steel Corp.
30" 0. D. x 3/8" ','fall Line Pipe

Gentlemen:

We wish to submit herewith our report, covering
the supervision of manufacture and our inspection,
in accordance with your Inspection Order No. 7R-81743,
of:

3,222 pieces - 100,001.63 feet - 18.939 miles
of 30" O.D. x 3/8" wall "Unionmelt" ,
Electric Fusion Weld Steel Line Pipe;

supplied on your'Purchase Order 7R-66858, placed with
the Consolidated Western Steel Corporation, and shipped
via auto truck to your coating and wrapping plant in
Montebello, California, as designated in your shipping
instructions issued to the manufacturer. Shipment of
thispipa.waf! made during the interval from March 11
to,' "~ tW'J;caz,: ,:l;94~ 0

<~ ;,Mt';:~f~Elli' as placed with the manufacturer covered:

'~O~315~~~~¥~~t3~~a~~~~~~~~;ct~e~~eta~~~~;t~~P!~~~:o~d~·
ance with the. P.G. &_E. Specifications for pipe dated
June 21, 1948.
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The major portion of the steel plates from which the pipe
was made were supplied through the Columbia Steel Company,
Los Angeles, California by the Geneva Steel Company, and rol],ed
at their plant in Geneva, Utah. The balance of the plates ,weI',~\.',.',
~upplied by the Kais,;r Company, Inc., and rolled at their ~;t~~~Siic'('
~n Fontana Californ~a ", ,'"j'; ,;JWv,
,. . ,:,'.'~'_'~'_'\:;J\

- :;:f;
DETAILS OF PIPE MANUFACTURE:

The flat plates for fabrication into pipe enter the
duct ion line oli a flat charge table. They pass under end H\ :

squaring shears where the ends of the plates are cut square
with the longitudinal edges.

As the plates leave the end shearing operation, they are
passed between two planers, set parallel and back-to-back,
where the longitudinal edges of each plate are simultaneously
planed parallel to each other, and with a slight bevel of about
five degrees. This bevel is just sufficient to insure definite
closure contact of the inner edges when formed into a cylinder,
which will tend to prevent "burn-throughll as the outside longi
tudinal weld is made. The longitudinal edges of the plate are
also chamfered at the outer corner to form a guide groove for
the flexible weld head attachment of the Berkley Welding Units.
This"fl,l;j'\lij.~kwe+cI::"l:.J.eadhas been arranged to prevent off seam
weJ,d$:jfi, """¢e:p:~~~lize the weld properly over the long seam
oi\~e~o' '$ri" 'he plates are finished planed to a width
off,:;.~~,minus1/32", for this 30" O.D. x .375"
wa·l£,,';

ti e"~laner operation, the plates pass through a
set of edge break, or crimping rolls! and then to the pyramid
rolls where they are formed into cyl~nders with the longitudi
nal edges aligned for the outside welding operation. The cylin
ders are then progressed through the Berkley Welding Units,
where the longitUdinal seam is automatically welded on the out
side by the "Unionmelt" Electric Fusion method. A similar
"Unionmelt ll weld is also made along this seam on the inside by
the Inside Welding Units. Each of these welds is regulated to
penetrate to a minimum of 2/3 of the plate thickness from each
side, thereby resulting in an overlap, or tie, of these two welds
in the middle third of the wall thickness of the cylinder.

, 'The,~±~~' supplied for this order was fabricated at the
Maywood, ~~lifornia plant of the Consolidated Western Steel
Corporati&n, at which plant our inspection of the pipe was
conducted during its manufacture. This order was scheduled
for production in conjunction with several other orders for
the same size and quality of pipe, and therefore, the plates
used in the manufacture of this pipe involved a greater num
ber of heats of steel than would normally be required for an
order for this quantity. The required results of the ladle
analyses, check chemical analyses, and tension tests of all
of the heats of steel for the 3/8" wall pipe are included in'
this report.
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As 4~warranged, the Berkley Welding Units will not com
plete a sDund solid weld to the very end of each longitudinal
seam of ~ac~ cylinder. It is characteristic of these units to
allow the weld to crack about two to three inches at the lead
ing end of the cylinder, and about four to eight inches at the
trailing end of the weld. This condition is no doubt a result
of the tlspring-back ll of the plate as the ends of the cylinders
leave the retaining guides of the cage at the welding zone, and
before the weld metal has had time to congeal sufficiently to
restrain the uncontrolled stresses caused by the tlspring-backtl
of the plate. The manufacturer does not cut any crop fvom the
ends of the cylinders, therefore, it is necessary to repair, and
complete each end of the longitudinal automatic weld before the
cylinders pass to the inside long seam welders.

Lincoln Semi-Automatic squirt welders which make a sub
merged arc weld, were used to complete the longitudinal weld,' at
each end of the cylinder. Each end of each outside autoll1a;,":~Q',.

weld was carefully cleaned by chipping before the Lincoln."Y~:':. '
squirt weld was made to complete the outside long weld. 'fl:t6§ElI< '
end w~lds w~r~ ma~e again:st an insid~ flux back-~p arrang~tt,ien~",
held ~n pos~t~on ~n the p~pe by an a~r pressure Jack, orr9Jll."1'
which permitt~d the end welds to be regulated to give comp]~t.eI"i
wall penetrat ~on. "', --.' ":C,!

Each outside end weld was back chipped on the inside of
the seam to remove any chance of flux entrapment or pockets be
fore this section of the inside was covered with a similar
Lincoln Semi-Automatic weld at each end of the inside seam.
Each of these end welds was started on a square steel tab
placed at the end of tqe seam, and this tab was left attached
to the cylinder for a starting area for the inside automatic
weld.

The cylinders, with the end tabs attached, are progressed
to the inside weld~ng operation. The welding heads of the

, Inside Welding Units are suspended at the free end of a box
girder, ,~;1iHI~,t';l,.cient length to allow the head to extend
thr ,~,': ':~,tJ!Jfif~er as it is conveyed endwise on a carriage
for ~' '~~~:p.¢ration. The cylinder supports of the
carri(j.~p.lii~able, so that the operator may vary the'
positi , "I' '§.~e weld to cover, or fol1ow~, the inner

:~f~;'07Ji'~to~~t¥ni~t~~ ~~~~d~u~J~t~n::t~~:~i~~ i1tu:~~ ~~m:
pletion of the inside weld, the travel of the supporting
carriage is reversed to free the weld unit arm from the inside
of the cylinder.

The welded cylinders then pass over a series of inspecti0n
and repair skids, where at this stage of manufacture, a shOp
inspection is made of the inside and outside of the cylinders
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',:..;:c _.
'. ~ ;~;:;-f'.

with 'espe*Jal attention being given to the condition of each
of the: welds. All defects discovered during this inspection
are required to be eliminated by chipping before repairs are
permitted. If not excBssive

i
repairs are made by hand weld

ing otherwise the repair we d is made with a "Unionmelt"
uni£. Every effort is made to have all repairs completed be
fore the cylinders are subjected to the expanding operation.
It is standard practice to pre-heat all areas to be repaired
to about 450 degrees before repair welds are made.

Each cylinder as formed and welded was smaller in dia
meter than the specified O.D. of the finished pipe; therefore,
all cylinders passed by the shop inspection for further pro
cessing are conveyed to the End Belling Unit, and each end
expanded mechanically to approximately the finished O.D. of
the pipe. Each piece is then subjected to an internal hydr.o\"'., .
static pressure sufficient to stress the steel beyond its'" ',,<,.
yield point, and increase the diameter until the outer sur";C::}:";';F':'V',:,
face of the cylinder is in direct contact with the inner s11r'-, "<,}};~:;

face of the retaining die of the expander unit, which is . ;'h,'
cylindrical, ~d bored to the proper diameter to produce ~f~~
of the spec~f~ed O.D. ".~,\,.

-.1','''':';,,:-.

The wall thickness of the pipe is not materially reduced
by the expanding operation, since the length of the cylinders
is shortened to compensate for the increase in diameter. The
O.D. of the cylinders as formed and welded range from 29-37/64"
to 29-39/64" for the finished 3011 O.D. pipe. .

Comparative tensile tests have been made on numerous heats
of steel from which pipe has been manufactured by this process

land it has been determined that the yield strength of the stee
has been increased by about 12,000 to 20,000 lbs per square inch
by the internal expanding, or cold working operation. It is
also established that this increase·in yield strength is accom
plished without the steel being transformed into a serious
bl':M~t' !i~:\li,OJl,i,t: the chemistry of the plate as rolled is
sU~~"":f~bJ;\$,i:;a,tion under this method of pipe manufacture.

::~l._. ~;t;l~~;;Y1~~;~-'\/':::~;-
;,~'h;Oi:f,~~afhydrostaticpressure test and hammer test

ar~I:~, :~~~~~~~length of pipe directly following the ex-

~~~I~i i';(ff~l~~:i~~~dw~~~~:ns:et~~~i~~:n~tp~ulsw;~~the
supported or restricted in any manner by the die section.

The balance of operations required in finishing the pipe as
adapted by this manufacturer are similar to the qonventional
methods followed by other pipe manufacturers.

CHEMICAL AND PHYSICAL PROPERTIES OF STEEL:
Ladle and Check Chemical Analyses have been made on each

heat of steel involved in the supply of pipe for this order.
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Tension ~ests were also conducted on specimens cut from one
length ot finished pipe made from a plate selected from each
heat of steel. One transverse tensile test was made on a
specimen cut from the finished pipe across the weld, with the
weld in the center of the specimen, to determine the ultimate
strength of the steel. The weld re-inforcement metal was not
removed for this test. Another transverse tensile test was
made on a specimen cut from the same pipe, but 90 degrees from
the weld, to determine the yield strength, ultimate strength,
and percentage of elongation of the steel of the finished pipe
after expansion.

The results of ladle and check chemical analyses made on
the heats of steel from which the plates have been rolled for
the manufacture of this pipe are as follows:

HEAT HEAT P E R C E N T A G E .'
.-.!

SYMBOL NUMBER ANALYSIS -SL .11!L -L S ,,,.'tAGK 21490 Ladle .26 •91 .018 .033 ,;.P&\!' ~:/ •.
Check •26 094 .017 .021 :.~~'.~t>~~. ):~{~:':' .

AGL 21491 Ladle .26 .97 .013 .035
'. o~!)'~:. .

Check .27 1.03 .015 .018

AGT 61713 Ladle .25 .91 .012 .031 .04
Check .27 .87 .017 .022

AGV 71733 Ladle .25 1.04 .018 .023 .04
Check .29 1.04 .013 .037

AHO 41549 Ladle .27 1009 .020 .032 .07
Check .28 .93 0014 .035.

AHP 41550 Ladle 026 1.00 .015 .036 .08
Check .27 .91 .013 .037

AHQ
,.~~\:?;>-; ;~~ _' ';",~:~i;5~\~~~~~}~;" .24 .93 .013 .025 .06',":R~'l~4.' ",'Ladle

}(i~i;~
.27 1.21 .013 .023

AHX .27 1.06 .015 .036 .08
.26 1.06 .020 0028

AHY 11085 'Ladle .26 .97 .012 .034 .07
Check .27 .96 .015 0037

AHZ 11097 Ladle .25 1003 .014 0030 010
Check .27 1.01 .017 .023 -

AIK 91038 Ladle .29 1.03 .013 .029 .08
Check .32 1.04 0016 .026

AIL 51572 Ladle .26 1005 .017 0033 .08
Check .24 1.00 .016 .032 -
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HEA!I' ,;;fHEAT P E R C E N T A G E
SYMBOL ·;meER ANALYSIS C Mn -L -L Si

J.~,v.,,~_ :."

.26 .08AlP ~Z:n>5U Ladle .96 .016 .035
~~f . Check .24 .90 .017 .023

AJA 81456 Ladle .24 .91 .014 .028 .04
Check .22 .94 .015 .026

AJB 81458 Ladle .26 1.07 .012 .027 .08
Check .26 1.16 .016 .023

AJC 21510 Ladle .24 .99 .010 .03~ .10
Check .26 1.01 .014 .032

AJD 41566 Ladle .27 099 .010 .030 .06
Check .27 1004 .016 .040 ..

. .'

AJE 41567 Ladle .26 .91 .022 .042 bg-. .

Check .22 .85 .015 .023 ...
Eii{,t'AJH 61746 Ladle .24 .95 .012 .023

Check .23 1.00 .01.7 .023 'ir,l""~>_" ~:: >'
.::i:;\I{i:'

AJI 81457 Ladle .26 1.02 .022 .027
Check .27 1.06 .018 .029

>•

AJJ 31494 Ladle •26 1.01 .032 .043 .09
Check ~24 1.04 .017 .031.

AJK 81472 Ladle .24 .91 .016 .030 .09
Check .22 1.00 .015 .023

AJL 31.493 Ladle .26 .99 .016 .032': .1.0
Check .25 1.04 .014 .037

AJM 61747 Ladle .26 .94 .010 .030 .05
Check .26 1.00 .01.6 .027 •

A1~~t(·
.24- .87 .012 .036 .07
.25 .92 .018 .025

.26 .93 .017 .038 .10AJQ,:",
·r{';~:: .23 1.05 .01.7 .030

. -"("ji,_.

AJP 81475 Ladle .25 .88 .013 .041 .08
Check .20 .87 .014 ~'043 ,.

AJQ 21509 Ladle .25 ,,~5 .032 .029 ,,07
Gheck .25 • 7 .021 .026 ..

AJS 61749 Ladle •26 .92 .Oll .032 .07
Check .28 1,,00 .018 .028

AJT ll339 Ladle .26 1.13 .035 .025 .07
Check .26 1.19 .01.8 .032

~
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HEAT
SYMBOL

AJU

::HEAT
NUMBER
~h573

ANALYSIS
Ladle
Check

PER C E N TAG E
~ M!L P _S_ Si
.26 1.01 .019 .045 .05
.27 1.00 .015 .035

.26 1.00 .019 .030 .07

.28 1.01 .014 .037

.24 .91.023 .032 007

.22 .92 .016 .032

.25 1.09 .013 .037 .09
.25 1.05 .014 .040

.27 1.17 .010
029 1.12 .013

:28 1.12 .025
.32 1.14 .013

.28 1,00 .013

.29 1.05 0014

.,09

~~81~'" '"
, ";,;.:,,,
~06

<

.10

.034 .06

.037

.037 009
.049

.024 

.023

.035

.040

.035

.035

.031
,032

.024

.015

.017

.011

.016

.012

.024

.016

.99

.95

1.13
1.17

1.08
1.01

.25

.30

.27

.25

.25

.25

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

1556

11350

31553

91308

21549

91301

61776

61785

91309

41615AIM

AJZ

AJW

AJX

AJV

AKF

AJY

AKM

ALO

AKP

ALV

AMA

71875 Ladle
Check

.27 1.09 .010 .022

.27 1.15 .012 .026

.26 .99 .043 .036

.24 1.08 .018 .026

.27 1.07 .022 .026

.27 1.06 .012 .032

.25 1.06 .016 0027

.27 .92 .015 .026

.06

.10

.08

.07

!ME

JU-1C

91310

81537

Ladle
Check

Ladle
Check

.
•25 1.03
.29 .98

.26 .97

.26 095

.033 ~021i .04

.015 .029 -

.034 .028 .06

.013 .029
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HEAT' ~~~A~ P E R C E N T A G E
SYMBOL N:llMBER ANALYSIS ..Q... ..l1!L -L -L Si

.~'. ..

AMI> 41619" Ladle ,25 1.09 .021 .035 .07
Check ~24 .92 .015 .029

AME 41618 Ladle .25 .88 .010 .025 .06
Check .25 .88 .015 ~026

fJiIG 81534 Ladle .26 1.05 .025 ,035 ~10

Check .29 1.04 ~014 .035

AMI 81535 Ladle .27 1.08 .015 .032 .04
Check .28 1~05 .012 .023

AMJ 31557 Ladle .27 1~01 .016 .029 .94
Check .28 .98 .015 ;032 .'

.28 .028
," '"

AMR 31559 Ladle .91 ~015 :%?"~,,(,, ,
Check ~23 ~95 .013 0032 ,)'hi,lrt,·

AMS 21577 Ladle .25 099 ~017 .036 .0,5':1,: ':>"
Check ~23 1.08 ~014 .032 '-<I c','" '- ", :,::'-'," r

-,;,::;~, /.7j.ffr,

AMT 51646 Ladle .25 1.03 .022 ~045 ao
Check .25 .98 .014 .035 -

AMU 41617 Ladle ;24 :94 .022 ~038 .10
Check .24 .93 .014- .029

11373 Ladle ;25 100i .030 0024 .()9
Check .25 1.0 .017 .026' -

AlIM 11372 Ladle· .28 1.0~ .010 ;022 .06
Check .29 1.0 .017 0026

AMX 81!,l3J.. . Ladle .25 1.02 .019 .030 .05
. ., i)'.;;.;Q~eck .27 1.09 .015 ;029

:.r.;~3~J"i<t\;-
1.06 ;10AMY i/jiIiadle .27 ;015 :022

~:;;,':6:fieck .28 1.07 .015 ;029 -" ~'.

r __ ._,,;;f~~~:~~t~~',~.. ,

.30 1;09 .039 .030 .06AMZ· ",:, ..:' "'.' L8.-o.l e
Check .29 1.23 ,,017 .023 -

ANL 51660 Ladle .25 .97 .017 .;040 o()4
Check .29 1000 ,,014 .040

AND 71904 Ladle ;28 :93 .017 .028 .07
Check ;29 l~'OO :013 .029 -..
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HEAT HEAT P E R C E N T A G E
SYMBOL NUMBER ANALYSIS .JL. Mn -L S Si--,-.-

ANY' 91344 Ladle .26 1.03 .016 .024 .07
Check .24 .99 .012 .032

ANY 51678 Ladle .2~ .98 .020 .036 .05
Check .2 .96 .012 .032

AOB 21579 Ladle .26 1.00 .018 .022 .08
Check .27 1.12 .017 .023

Aoe 31556 Ladle .27 1.13 ~019 .030 .07
Check .28 1.28 .018 .026

AOD 71877 Ladle .25 1.01 ~010 .023 .0.7"
Check .24 1.07 .015 .029 ..

AOE 81538 Ladle .25 1.07 .013 .027 ;~ ICheck .25 1.00 .017 .026 _'c', ,; ',;,

• h', .:: -~_d_;

AOH 31558 Ladle .24 .88 .039 .032 '06 '., ~j"._, ." ~ C:<,]':;-, '. '

Check .23 .99 .018 .026

AOI 41576 Ladle .27 1.08 .039 .030 .06
Check .28 1.19 .018 .026 ~

AOJ 51649 Ladle .26 .93 .025 .032, .05
Check .27 .97 .016 .032 ...

AOP 61797 Ladle .27 .97 .023 .035 .07
Check .27 1.04 .017 .026 ..

AOV 41616 Ladle .27 .97 .023 .035 .07
Check .26 .96 .017 .037 ~

,Ac". Ladle ~26 1.07 .017 .028 .05'<'","";'c(·,;,,,._.. '. ,.' c__ ,
~018

;~!f):')~;(~~tck .31 1.05 .032 ~

,
~030 :09AQX;~ "),,~¥f~adle .25 1.09 .024

';:~;\i;~i'i' ,!o ".,J~i§t~B~Ck .24 1.17 .013 .029

~010 ~034 .10AOY '416 J Ladle .25 1.05
Check .27 .87 .015 .029

APE 21594 Ladle .26 .95 ,018 .029 .06
Check .23 .99 .015 .024 ..

APK 51668 Ladle •26 1.03 .017 .035 .09
Check .28 1.07 .014 .032

APP 31582 Ladle .26 1.01 .015 .033 .07
Check ,25 1.10 .014 .•026
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.27 1.04 .014 ~025 .08

.26 1.04 .012 .029

PER C E N TAG E
-.Q.... Mn P ~ Si
.27 1.08 .010 .029 .08
.25 1.02 .016 .023

.24 1.01 .013 .029 .07

.24 .99 .017 .029

.25 1.02 .013 .026 .04

.22 1.00 .020 .023

.26 1.04 .018 .025 .06

.27 .99 .016 .032 -

-

.06

.026

.023

.028
.026

;93 .014
.93 .015

1.04 .015
1.03 .015

1.00 .014 .019 .05
.98 .016 .026

.93 .010 .031
1.07 .017 .037

1.09 .011 .032
1.10 .014 .037

.98 .019 .032

.99.014 .026

.25

.30

.25

.29

~28
.28

.25

.25

ANALYSIS

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

81577

tREAT
NUMBER

91351·

11369

91362

11386

91349

71909

81568

91372

91371

91335

APY

APZ

APU

APS

APvl

APV

APT

AQF

APX

AQB

HEAT
SYMBOL

APR

.97 ;010 .028 .06

.87 .013 .032 -

.031 .04

.029
AQU

AQX

81586

31614

Ladle
Check

Ladle
Check

.26 .97 .015

.24 .98 .013

.25 1~09 ~022

.24 1.01 .013

~26 1.03 .023
.29 .95 .015

.26 .99 .016

.26 .92 .012

.26

.23

.034

.026

;031
.032

:025
.026

.06

.06

ARA 31609 Ladle
Check

.26 1.07 .011 .027 .07

.25 1.08 .014 .026 -
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HEAT
SYMBOL

ARB

.::.: ..

~HEAT

NUMBER

91365

ANALYSIS

Ladle
Check

PER CENT AGE
...L Mn -L --..L S1

.24 092 .014 .034 .05

.24 .94 .014 .029 -

.27 1~07 .013 0034 .08

.27 1.12 .013 .020

.27 .97 .015 ';030 .07
.25 ~95 .014 ~026

.28 ~96 .013 .036 .06

.27 .96 .012 .029

-

~09

.,98

'08.--

;07

.08

.08

.Q4

.08

.06

:04

.034

.035

;034
~035

.030
.026

:035
.035

;029
.026

;033
.029

~028
~023

~025
.026

.022

.032

.026

.023

.028

.029

.25 1;00 .017

.26 .96 .017

.27 1.07 .010

.24 1.00 ~015

.25 ~:91 .012

.26 .89 .018

.25 ;91 .012
~23 ~ 92 .013

.26 .96 .010

.26 .90 .016

;25 1;02 .027
~25 ~96 .015

~27 .91 .020
~28 .93 .012

.25 .93 .021

.26 1.06 .017

.24 .99 ~018

.26 ~96 .017

.25 1.02 0018

.27 .99 .013

.26 .$7 .021

.27 ~85 .013

.25 1~03 ~016

.25 1~06 0014

Lad1et
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

51677

21620

11397

11440

11400

41648

91363

91376

11428

61836

81594

71922

31618

ARU

ARV

ARW

ARO

ARC

ARD

ARE

ARK

ARN

ARL

ARF

ARP

ARQ
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, . ,;\}~, .
HEAT- c,;jJrllEAT

SYMBOL :iWMBER
ARX 41051

ANALYSIS
Ladle
Check

PER C E N TAG E
..JL Xiln -L -L ....M.
.24 .92 .017 .029 .10
.26 .90 .016 .043

ARZ 51711

AT!. 21648

-

.-

.05

.08

.24 .97 .023 .037 .05

.26 .94 .016 .032 -

.24 1.03 .020 .034 .04

.25 1.08 .015 .029

\.

.25 1.02 .022 .041 .10

.23 .94 .018 .03Z

.26 1.05 .010 .034 .08

.30 1.07 .017 .037

.26 1.00 .025 .031 .09

.25 1.02 .015 .035 -

.26 1.04 .019 .027 .07

.26 1.03 .013 .029

.27 .97 .019 .024 .05

.28 .93 .017 .03Z

.27 1.01 .019 .036 .09

.30 1.22 .012 .032 -

.28 1.09 .018' .023 .10

.31, 1.13 .018 .026

.26 .95 .012 .029

.26 .95 .012 .026

.26 1.06 .018 .033

.26 1.04 .015 .035

.25 1.07 .019 .043

.26 1.09 .016 .037

.26 .85 .018 .028

.25 .89 .018 .029

.25 .94 .010 .029

.27 1.07 .018 .035

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

21652

21644

71948

71920

71949

ASC

ASA

ASD

ASE

ARY 61851

ASN 61858

ASH 31631

ASO 21659

ASF

ATB

ATe

31625

41654

Ladle
Check

Ladle
Check

.98 .020 .024

.98 .017 .026

.95 .02~ .03~
93 01 .02• •

.08.-
.09
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HEAT .-.-. HEAT P E R C E N T A G E
SYMBOL,r NUMBER ANALYSIS -lL Mn -L ~ -M

ATD '41647 Ladle 024 1006 .014 .033 .09
Check .26 1.04 .019 '.029

ATE 61838 Ladle 027 1.08 0010 0036 .05
Check .25 1.06 0017 .026 ..

ATF 91399 Ladle 025 .96 •028 0030 .10
Check .24 095 .016 .046

ATG 41646 Ladle .27 .91 .022 0034 010
Check .20 092 .014 .032

ATH 21639 Ladle .24 1.01 .010 .029 .07
Check .21 1.02 .017 .029 ....

ATI 31629 Ladle .27 1.01 .021 .036 .Oq
Check .26 1.00 .017 .026 wl.

ATJ 31634 Ladle .26 .80 .012 .037 ..d$
Check .25 .85 00],3 .029 ~:".

A'l'L 31654 Ladle .26 .95 0011 .031 .10
Check .25 095 .015 .023

AT.P 91361 Ladle .27 1.04 0020 .027 .08
Check .29 1.03 .014 .026 ..

ATQ 91401 Ladle .25 .98 •018 .029 .10
Check 025 095 .016 0026 ..

ATT' 41693 Ladle .24 1.04 0017 .043 .10
Check .25 1.07 .013 .035 ..

ATX 21695 Ladle .25 1005 .022 .034 .04
Check .26 1.08 .013 .029 ..

'"H'!!%;~:1{~::;t~ale .26 .99 .029 .030 .06
"""'......._, Clieck 023 .93 .015 .036 ...

ATZ;'~ .':}:~;!S?,~Z{,t·r~"ii~~~ .27 .98 .020 .025 .07
.29 .98 .013 .033 ..

AUE 61859 Ladle .2~ 094 .020 .033 •08
Check .2 .97 .016 .029 ..

AUG 31617 Ladle .28 .97 •018 .032 .05
C~eck .29 1.00 0020 .035 ..

AUO 21662 Ladle 025 09Z .025 .032 •05
Check. .23 .90 .018 .023

AUR 61830 Ladle .26 1004 0017 .029 .08
Check 023 1001 .017 .035 ..
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, '

.040

.039'

.040

.046-

.031t ' .08

.031" .-,
, ','. ··',4~,\',

:g~§};'i·~·I:",
~!-., 'Oj1; _.;y~: '

.038 '.:1.I1~

.039' -

.030 .08

.036

.042 .10

.039

.039 .06

.033

.038 .07

.035 -

.036 .09

.029

.038 .10

.036, -

.026 .04

.029< -

.019

.017"

.027

.014

.045

.017

.016

.015

.021

.017

.019

.015'

.015

.016

1.02 .020 .025
1.03' .018 .029

.92 .023

.99 .015

.99 .013
1.05 .012

1.07 .025
1.06 .015'

.94 .022

.98' .014<

"

,

1.12
1.14-

e -I'

1.09
'1.12'

.22

.22

.26 1.03

.25 .' 1.02

PER e E N TAG E
-9... .J1!L -L '-L .....§1
.25 .94 .018 .033 .09
.27 .98 .016 .032

.24 .87 .019 .039 .07

.26 .90 .017 .037 -

.27 1.06 .020 .031 .10

.28 1.11 .012 .035- -

.25 .95

.26 1.08'

.27

.30

.24

.25

.26

.27

.26

.26

.24

.27

ANALYSIS

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Cheek

Ladle
Check

51737

61919 Ladle
Check

11479 Ladle
Check

81608

11496

21682

21710

61939 Ladle
Check

31695

91449

41721

61879

41716

71988

AXQ

AXE

AWZ

AWB

AVH

AVJ

AVP

AWA

AWS

AVO

AVF

AVN

AVS

Awe

HEAT "jZ HEAT
SYMBOL :~-:NUMBER

AVE' ";~)~684
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HEAT .. HEAT
SYMBOL ·Nl.JMBER ANALYSIS

!XR21740 Ladle
Check

PER C E N TAG E
G Mn -.L. -..L S1

.24 .95 .018 .035 .04

.26 .94 .014 .030

":~!I1t~t~~t;~
AZE"''''1i;~'i8~\:j,,'lis,dle

,':?" "J8'':;'(iil-r{'fi,'>'c.Ob'eck

AZF 72060 Ladle
Check

.26 1.08 .015 .039 .09

.27 1.01 .014 .029 -

.035 .040 .08

.016 .035 -

.013 .032 .10

.015 .035 -

.017 .039 .08

.012 .042

.026 .042 .08

.015 .035

.24 1.05 .017

.27 1.04 .016'

.27 1.08 .017

.28 1.11 .016

...

...

.10

.10

.08.038
.033

.035

.035

.035

.036

•038
.029

•033'< 09,"~\. ,.

::~;;/ .;'t:ft~;
.027 "."~li1(;) "
.040 .07'·""
.035

.039 .07

.036

.040 .09

.026

.021

.014

.014

.012
.95
.97

.24,

.26

.26 1.03

.30 ,ll.Ol

.25 1.05

.26 1.03

.25 1.07

.25 .97

.25 .97

.27 1.01

.27 1.06

.25 1.01

.25 .93 .022

.29 .91 .012

.25 .96 .015

.25 .95 .015

.25 1.08 .018

.25 1.08 .015

.26 1.07 .012

.30 1.10 .015

.25 1.05 .024

.30 1.07 .016

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

21742

41738

72035

61922

41758

81660

61918

31736

72059

81678

11541

AYK

AYC

AZC

AYZ

AYA

AYB

AYS

AYT

AYU

AZA

AYD

AZG

AZH

21743

41774

Ladle
Check

Ladle
Check

•25 .95 .014 .035 .07
.29 1.02 .014 .033 -

.26 1.02 .016 .033 .13

.28 1.02 .015 .029
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HEAT ,,-:jHEAT P E R C E N T A G E
SYMBOL .n-ruMBER ANALYSIS .JL. --M!L -L ---L ..§1

AZI - 11553 Ladle .24- .85 .015 .030 .04-
Check .27 .92 .015 .033 ...

AZJ 72086 Ladle .24- 1.03 .011 .040 .13
Check .29 .98 .016 .036 -

AZX 72071 Ladle .26 _ .9~ .018 .033 .04-
Check .27 .9 .017 .030

BAA 10095 Ladle .25 1.01 .012 .03~ .06
Check .27 1.08 .012 .03

BAB 52948 Ladle .22 .94- .014- .032 -Check .26 .98 .017 0023

BAC 70093- Ladle .25 .89 .017 .031, ,-

Check .26 .98 0014- .029,-

BAD 52947 Ladle .2~ .91 0010 •029 ..ot·_.,',' ...... " .Check' .2 .96 .014- .039
"I'

BAP 31765 Ladle .26 1.03 .010 .040 .0;':1';
Check .27 1.09 .015 .039

BAS 21760 Ladle .22 .96 .010 .038 .08
Check .28 1.07 .013 .046

BAY 11569 Ladle .26 1.03 _.022 .037 .09
Check .29 1.13 .017 .036

BBC 61965 Ladle .27 1.04- .012 .030 .07
Check .25 09'$ 0 013 .026 ..

BBH 41801 Ladle -.26 1.14- .025 .0Irl .10
Check .27 1.17 .014 .039 -

.- .

'~!lf~;~
::- . ~. .,.."

.06BB,r,i .25 1.03 .023 .03}'
.26 1.03 .019 .030 ..

B~l,)~ .2~ 098 .013 .030 .10
.2 1.00 .016 .039,. .,.,;p; -.,-.".

BBN 91536 Ladle .24- .98 .022 .030 .07
Check .25 1.04- .015 .029 ..

13130 4-1802 Ladle .24- 1.02 .020 •039 .07
Check .29 1.11 .015 .035 ..

BBP 71991 Ladle .25 .98 .012 .032 •06
Check .28 .99 .015 .033 ..
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KME 70188 Ladle
Check

~;!f'''''''flf;~
W' ' ",,·:·''-''tadle"t£*t. zXS:':' Clie ck

KML 62613 Ladle
Check

HEAT~~HEAT

SYMBOL .~NUMBER"!

BBQ' ":;I~i783

PER 8 E N TAG E
-9.- ..11!L --L -L ....§i
.27 .91 .018 .028 .06
.28 .99 .014 .039

.25 1.00 .017 .038 .07

.25 1.04 .014 .038

.26 .~5 .017 .036 .06

.28 .91 .015 .033

.25 1.01 .018 .040 .10
•.25 1.05 .017 .036

.26 1.02 .018 .035 .08

.26 1~09 .015 .033

.24 1.01 .022 .037 ~o7
.28 ,,95 .016 .035 "...

:~~ i:g~ :gi~ :g§~ ··~?l
if;

.26 ..92 ,,012 .,030' .09'/'

.25 ..96 .015 .033

.28 1.00 .012 .037 .07

.26 .99 .014 .039

.26 1.06 .013 .036 .09

.32 .98 .015 .039

BBU

BBY

BBZ

BCA

BCB

BCC

BCD

BCE

BCF

BDD

41827

81701

91532

11576

31775

81699

81592

31774

21786

21758

ANALYSIS

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

.24

.24

.25

.29

.26

.29

.22

.23

1.03 .016
1.00 .015

1.04 .019
.97 ,015

.95 .019
1.04 .012

.89 .020
1.03 .013

.92 .015
1.00 .016

.038

.033

.027

.033

.025
,029

.028
~033

,024
.036

.08

-

-'..,

KMN

KMO

23312

70192

Ladle
Check

Ladle
Check

.24 .91 .013 .025

.22 1.03 ~014 ,033 ..,

.24.95 .023 .023

.24 1.09 .015 .036 -
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S~~6L t~~~R
KMP'·70191

(

ANALYSIS
Ladle
Check

PERCENTAGE
C Mn P S S1

.25 .96 .020 .026 

.24 1.05 .013 .029

.030

.029

.028

.036

.031

.027 ...
"14

.045. <-I

.036"" ".'
0035 "o'
.027

.030

.036

.027

.024 ..

.024
0033

KMQ

KMR

KMS

KNF

KNG

KNH

KNI

KNJ

KNK

KNO

KNR

53017

23303

43166

13192

70218

53044

70217

62653

62636

70207

23327

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

Ladle
Check

.26 1.01 .020 .030

.30 1.14 .015 .030

•25 .95 .018 .026
.27 1~01 .013 .029

.24 .92 " 020

.25 .98 .015

.25 .85 .013

.27 1.05 .014

.25 .98 .020

.30 1.13 .014

.25 .97 .021

.28 1.07 .015

.25 .94 .027

.28 1.02 .013

.26 .88 .015

.30 1.00 .014

.27 .94 .015

.30 1.11 .015

.24 .85 .016

.27 1.07 .015

.25 .93 .019 .022
•27 .95 .015 .030

•25 .87 .018 .025
•26 .92 .016 .033

.22 .94 .014 .032
•27 1.06 .014 .039

-...

....

..

....
70093 Ladle

Check

13200 Ladle
Check

KNV

KNW

62637 Ladle
Check

•25 .89 0017 .031
.27 1.05 .016 .033 ..

025 .85 0022 .030
.26 .97 .016 .024 ..

.25 .93 .018 .034 .05

.28 1.00 .016 .027
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The r~a~lts of tensile tests made on specimens cut from the
finished p~pe, selected from each heat of steel used in the manu
facture of~this pipe are as follows:

-

-

-

Weld

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

LOCATION OF
FRACTURE

Plate

-

-

-

-

-28.0

28.0

-28.0

-28.0

32.0

30.0

30.0

31.0

ELONG.
%in 211

TENSILE STR.
lbs!sg/in

79,892
74,722

84,636
84,366

82,133
80,851

84,324
78,3 20

87,671
82,872

80,706 '
79,452

81,370
76,294

84,800
82,085

83,333
80,978

85,474 .
,82,513

89,189
84,097

87,061
80,965

82 972"
78~260

79,365
72,148

80,540
75,945

85,714
83,651

--

--

--

--

--

--

--

--

--

--

72,752

74,456

69,189

73,854

72,928

62,864

69,918

67,671

73,224

75,000

67,302

72,826

70,509

72,237

71,657

TW
TT,

TW
TT'

TW
TT'

TYPE YIELD POINT
TEST lbs!sg!in

TW*
n 66,666

21510

81456

81458

11097

HEAT
NUMBER
21490

TW
T'r

TW
TT

TW
TT

TIl
Tr

TW
TT.'

TW
TT

TW
TT

TW
TT

TW
TT.'

9l0,}$ , TW

",tl~
TT

11085

21491

41549

91068

61733

61713

41550

61734

AHO

AIL';

AlP

AHP

AGL

AHQ

AHZ

AGTf

AJA

AJC

AIK

AJE

AGT

AMY

AHX

HEAT
SYMBOL

AGK

Note: (*) TW - Transverse test across weld.
TT - Transverse test 90 degrees from weld
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Plate

-
-

-
Plate

-

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Weld

Plate

Plate

LOCATION OF
FRACTURE.

Plate

-28.0

-

-

-

-28.0

-

-28,,0

30.0

-28.0

30.0

30,0

31.0

27.0

30.0

30.0

-
26.0

ELONG.
%in 2 t1

TENSILE STR,
Ibs/sg/in

84,122
83,286

83,561
80,547

79,729
77,808

86,486
83,923

83,333
83,013

83,466
76,861

81,989
76,550

86~225
85,792

82,210
78,378

80,540
74,262

84,964
76,881

81,147
77,994

85,597
83,468

89,518
88,648

86,522
84,986

84,239
80,054

--

--

72,654

76,756

75,766

66,756

68,817

'ltJ.?10

68,918

75,956

61,968

74,520

66,576

74,659

67,663

69,589

YIELD POINT
Ibs/sg/in

TW
TT

TI'i
TT'

TI'i
TT'

TI'T
TT.

TI'i
TT

TW
TT

TW
TT

TW
TT

TYPE
~

TW
T'.U.'

TW
TT

TW
TT.

TW
.. , TT.' 70,194

2i.,.~g~~~71;273
"-, 'LD' "\-

"TT

TW
TT

TI'i
TT

31553

21573

31495

21509

81457

81472

31494

41567

HEA'l'i.~;
NUMBER

41566

31493

81475

61747

61746

,21500

AJI

AJP

AJS

AJM

AJO

AJQ

AJE

AJT

AJU

AJV:

AJN

AJK

AJJ

AJH

AJL

HEAT
SYMBOL

AJD
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Plate

-

-

Plate

Plate

Plate

Weld

Plate

WEdd

Plate

Plate

Plate

Plate

Plate

Weld

Plate

Plate

Weld

LOCATION OF
FRACTURE
Weld

-

-
30.0

-

-28.0

32.0

32;':0

-
28.0

-28.0

-28.0

-28.0

30.0

30.0

.28.0

30.0

30.0

ELONG.
%in 2"

·30.0

TENSILE STR.
Ibs/sg/in

77,866
86,015

90,961
91,450

88,115
88,571

87,466
84,224

84,450
76,075

84,010
83,197

83,733
73,740

88,980
82,655

85,522
78,074

86, 065
85,675

87,601
83,468

87~602
87,602

84,718
80;371

87,061
84,760

83,914
84,408

84,880
77,718

78,706
74,796

86,648
82,880

--

68,206

--

67,904

74,462

80,310

61,428

73,614

71,390

75,338

73,829

68,170

72,628

67,741

74,796

YIELD POINT
Ibs/sg/in

TW
TT

TW
TT

TIT
TT

Til
TT

1556

81534

41618

41619

81537

HEA'!.~': TYPE
NUMBER TEST-
11350" TW

T'lI'

TW
TT

TW
TT

TW
TT

TW
TT

TW
TT

Tl,Q
TT

TW
TT

Tl,'l
TT

TW
TT

TW
TT:

21549

71875

91316

31509

61785

61776

91301

41615

91308

91309

TW
T~ 77,358
;' / .' ~~ ,.; .',.

:::::,.~:~\~:~::~~::

AKF

AJY

AKP

AJX

AMC

AMG

AMD

ALV

AJZ

AMB

ALZ

AMA

ALY

AKM

ALM

ALO

HEAT
S1r'lBOL

AJW
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HEAT . HEAT":-;,: TYPE YIELD POINT TENSILE STR. ELONG. LOCATION OF
SYMBOL NUMBEE ' TEST Ibs/sg/in Ibs/sglin %in 211 FRACTURE

'.~::'-.-

Al'1I 81535' TW' -- 85.792 - Plate
TT 79$508 86.885 28.0

AlJ1J 31557 T'i'f -- 84.782 Plate
TT 67.671 78J 082 32.0

AMR 31559 1'\'f 84,283 Plate
TT 73,297 82,561 30.0

AMS 21577 TW 81,940 Plate
TT 63,492 84,126 27.0

AMT 51646 TW -- 84,22~ - Plate
TT. 74. 603 81,21 28.0 -

AMU 41617 TIT 79,947 Weld
TT' 68,253 76.985 30.0

'IAJ.IfV 11373 TW 85,215 - \ve1d .'".:. -=>:
TT 72,580 80.107 30.0 -',. ;. , .f .i_ •,,, -C-,

AW.v 11372 TI'I 85,135 - Plate'
n' 65,053 83,870 26.0

81533 TW 82,446 Weld
T'll.' 75.200 84,533 36.0 -

AMY 11376 TIl 87,062 - Plate
T'E 75.405 85. 135 30.0

AMZ 91314 TW -- 95,121 - Plate
T'F 76,566 86,920 30.0

ANL 51660 TW -- 86,178 - Weld
TT~ 59,568 80,323 32.0 -

ANO
"", ;'.:::~~h:'.i£-~ 84,533 - Plate

't~:73
80.371 30 0 0

ANX 85,36~ Weld
'·,,,,,,'./t,,,, 63.926 83,023 30.0

ANY 51678 TW -- 80,697 - Plate
TT 60,63'8 77,925 30.0

AOB 21579 TW 86.253 \'ield
TT 74,005 84,084 30.0

Aoe 31556 TW 90.348 Plate
TT. 73.• 458 87,400 30.0
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Plate

-

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

Plate

-

Pl~te

Weld
.oiI\.

Pl~te I
.'';

Weld

vleld

"veld

LOCATION OF
FRACTURE

Plate

-28.0

30.0

30.0

..
28.0

31.0

29.0

30.0

-32.0

32.0

ELONG,
%in 2"

TENSILE STR,
lbs/sglin

84,905
78,590

85,638
81,283

88,891
77,358

92,432
91,891

82,446
79,840

87 ,052
85,041

85,520
.78,904

86,178
86,522

87,608
83,862

80,965
78;975

87,643
79,459

86,827
79,515

82,198
77,922

83,110
79,200

83,733
77,188

80,428
75,733

85,066
84,085

--
--

--
--

72,460

80,810

61,866

69,843

70,026

72,432

66~481

66,402

67,925

70,410

TW
T'll'

TW
TT

TW
T'Ir

51668

11369

81577

HEAT ~·i TYPE YIELD POINT
NUMBERf~ lbs/sg/in
71877 'c. TN

TT' 70,731

81538 TW
TT

31558 TW
T'Jr

41576 TW
TT

51649 TW
TT

61797 TW
TT

41616 TIl
T'Ir

11374 TW
TT.

21527TW
TT.'

41633 TW
TT'

21594 TW
TT'

91349

TW
'l';Q.' 61J185

9I""k~~;.:J ::~~:
APK

AOJ

AOI

APE

APP

AOH

APS

APU

AOE

APT'

AOW

AOP

APR

AOY

AOY

AOV

HEAT
STIJ:BOL

AOD
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HEAT HEAT"~· TYPE YIELD POINT TENSILE STR. ELONG. LOCATION OF
STImOL NUMBER) ,TEST Ibsfsg/in Ibs/sg/in %in 2" FRACTURE

·t
--.,.

APV 91362"( TW 83,606 Plate
T'lr 57,908 79,088 30.0 -

APW 81568 TI'I 87,052 Weld
TT. 62,880 78,947 32.0

API 71909 TW 83,957 Plate
TT 58,666 82,133 32.0 -

APY 91372 TW 83,018 - Plate
TT" 62,972 80,270 32.0

APZ 91371 TW 85,752 ~ Weld
TT 66,310 84,491 31.0 -

AQB 11386 TW 86,956 Plate,
TT' 60,962: 79,1/+5 30.0 .., .,..

iF,"

AQF 91335 TW 87,704 - Plate i.,.,
TT 63,934 83,333 31.0 "'!" 'Sjg,

86,807
' ' '.ljl

AQG 81555 TW Plate'
TT 67,540 79,842 27.0

AQM 81513 TW 84,700 Plate
TT 64,595 81,621 33.0

AQP 11416 TW -- 80,547 Plate
TT 60,752 77,150 31'.0

AQU 81586 TW 83,606 Weld
TT 64.,960 81,401 30.0

AQX 31614- TW 82,384 - Weld
T'lr 62~ 735 82,841 30.0

ARA ,3~6.,~"'2~':;·~J'~:) 0:, , 85,597 Plate
"",~, 66 133 80,533 30.0 -".';':"~;;: -,_:~<-_ ....:'. ,

ARB ~$~:':;~w; •. ·I\i~~~~r~~, 61~765 80,913 .. Plate
72,995 32 ..0 -

ARC 91363 TW -- 88)978 .. Plate
TT 66, 219 85,790 25.0 ..

ARD 21620 TW -- 80,053 - Weld
T'lT 61,702 76,861 32.0 ..

ARE 51677 TW 85,444 Plate
TT. 66,666 79,570 32 ..0 -
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-
Plate

Plate

Plate

Plate

Plate
--' --

Plate- .

Plate

-

-

Plate

Plate

-

-

-
Plate

Plate

Plate

Plate

Plate

Plate

Weld:

LOCATION OF
FRACTURE
Plate

-

-

-

-

-32.0

30.0

30.0

-26.0

30.0

-31.0

32.0

30.0

32.0

31.0

31.0

ELONG.
%in 2"

TENSILE STR.
lbsisqiin

88,705
85,236

80,592
81,182

84,800
82.540

83,018
80.160

82.352
77,105

81,300
78,723

79,076
78,610

83,246
81,152

83.155
78. 215

83,287
80, 165

82,825
76,190

85,792
81,420

83,380
78,237

85.277
77,961

83 J'783
79,838

85 ..753
82,288

84,-468
76,358

--
--

--

59,510

63,487

61,021

66,295

63,538

63,492

.... 58,953

YIELD POINT
lbs/sg/in

TW
TT 61,021

TW
TT.

TW
TT

TYPE
TEST

TW
TT

TIl
TT

TW
TT

TW
TT

51711

71920

81594

HEAT':'
NUMBER'
11400

11397

71922

91376 TW
TT 60,790

31618 TW --
TT 61,968

11428 TW
T'E 63,636

71934 TW --
TT 62,303

91375 TW --
TT 63,517

31635 TW --
TT 64,462

61836 TW
TT 61,064

11440 TW --
.TT,' 63,114

.,..;.,- J-J ',- /'-' '·"-"'.'.'.:i
, -~~~'·:'j>::;..'l;;~.'~.;f "1 - ,.f.. ' ,",'

ARN

ARS

ARL

ARR

ARX

ARK

ARZ

ARO

ASA

ARU

ARP

ARQ

ARW

ARV

ARY

ART

HEAT
SYMBOL

ARF
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-

Plate

-
Plate

Plate

..

..

Plate

Plate

..

Plate

Plate

Plate

Plate

Plate

Plate.

-

Plate

Plate

Weld

Plate

Weld

LOCATION OF
FRACTURE
Plate

29.0

..
-

-

-

-

..

-

-

33.0

32.0

-28.0

-26.0

-28.0

25.0

-28.0

30.0

31.0

31.0

ELONG.
%in 2"

TENSILE STR.
Ibs/sglin

83,516
78,779

81,720
77,045

83,197
76,630

82,894
74,345

82,320
79,730

83,277
77,088

77,348
83,957

86,216
80,371

86,792
85,937

92,432
92,307

89,893
87,027 .

85,135
79,019

87,131
85,411

87,533
87,027

89,066
84,514

87,637
81,842

85,215
80,160

_...

--

--

--

--
--

--

- ..

--

--

56,806

56,335

63,588

66,578

66,486

60,326

61,232

69,857

62,601

65,517

67,904

68,450

63,760

66,666

67,374

YIELD POINT
Ibs/sg/in

TW
T'l!'

TW
T'F

'.'.•.-
HEAT .; . TYPE

NUMBERij, TEST
21644' TW'

TT

TW
TT

TW
TT

T"i'l
TT'

TW
TT

TW
TT

Tttl
TT

21652

21659

71949

31631

41646

iill.442 TW
TT

TW
TT.

TW
TT

TW
T'Jr

31625 TW
TT

31627

91399

71953

"(G~l~:' ,
416I¥ "./fW" \, .

.""". :',. tt: f .

61838 TW
TT:

ASD

ATG

ASF

ASN

ASH

ASE

ATE

ASO

ATD

ASQ

ATF

ATC

ATB

ASV

ASY

ATA

HEAT
SYMBOL

ASC
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_.

-

Plate

..

Weld

-

-
Weld

-

Plate

plate

Plate

-

-

Plate

Plate

-Plate

Weld

Weld·

Weld

WeJ,d .

Weld

Weld

Weld

LOCATION OF
FRACTURE
Plate

-

-

-

-26.0

31.0

-28.0

32.0

30.0

30.0

29.0

31.0

ELONG.
%in 2"

TENSILE STR.
·lbs!sg!in

83,520
78,723

83,513
78,688

82,887 .
78,6~~

80,601
77,049

83,888
78,552

88,251
87,958

88,767
81,621

84,426
82,336

83,611
76,216

86,178
83,377

85,638
78,511

85,676
83,068

85,751
80,156

83,'554
82,978

89,256
86,560

77,030
73,497

89,890
84,073

--

--

--

--

--

-- -

--

53,278

--

--

59,836

62,903

59~259

56,486

65,425

59,730

58,445

61,600

60,158

60,870

62.021

69,633

YIELD POINT
1bs!sg/in

TW
TT..

TW
TT..

TW
T'Jr

51737

81608

31684

21695

21631

31654

HEATW? TYPE
NUMBER ~

21639 TW
TT

TW
TT

TW
TT

TW
TT

TW
TT

TW
TT

TW
TT.

TVI
T'l"

TW
TT'

TW
TT

TW
T'lr

31634

91382

31629

61859

41693

91401

91361

AUE

AUG

AUO

AlJR

ATI

ATZ

AVF

ATJ

AVH

AVE

ATY

ATL

ATT

ATQ

ATX

ATP

HEAT
STI<lBOL

ATH
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HEAT HEAT' .' TYPE YIELD POINT TENSILE STR. ELONG. LOCATION OF
SYMBOL NUMBER !!§! 1bs/sq/in 1bs/sg/in %in 2" FRACTURE

AVJ 11496" , TW 90,217 - Plate
TT 62,235 82,978 28.0 -

AVN 21710 TW 79,670 Plate
TT 56,720 76,344 33.0

AVO 31695 TW 84,595 \1e1d
TT 59,140 79,838 32.0

AVP 91449 TW 91,712 Plate
TT 60,107 81,401 30.0

AVS 41716 TW 83,520 - Plate
TT 62,942 79,019 28.0

AWA 21682 TW 83,7iO Weld
TT 59,466 81,8 6 30.0 -

AWB 61879 TW 85,145 Plate
TT 59,630 78,627 30.0

AWC 71988 TW 86,885 Weld
TT 63,115 81,693 29.0

AWS 41721 TVT 86,850 - Weld
TT 58,870 80,913 30.0

AWl'l 61917 TW -- 79,255 - Weld
TT 63,440 86,290 28.0

AWX 31702 TW -- 89,645 - Weld
TT 60,270 81.,891 30 0 0

AWZ 11479 TW 83,689 Plate
TT. 63,779 82,939 29.0

AXE

:::I~i,;~;'
-- 87,500 - Weld

58,839 19.,947 32.0 -
AXQ 81,671 Weld

'," '" "''r!Jl',' " ' 57,142 76,190 34.0• • ,.~. ,_c'. ' '. I

AXR 21740 TW 82,596 - Plate
T'l1' 60,000 81,095 28.0

AU 61922 TW 86,968 - Plate
T'F 61,942 82,415 30.0

Am 72035 TW 86,660 - Plate
TT 60,547 81,917 30.0
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HEAT HEAT~~~; VIALL YIELD POINT TENSILE STR. ELONG. LOCATION OF
SYMBOL NUMBE!f\" SIZE Ibs/sg/in Ibsfsg/in %in 2" FRACTURE

'~-'Oi-

AYC 41738';'" TW 81,697 - Weld
TT 55,790 80,000 3000

AYD 61918 TW 75,561 - Weld
T'E 62,534 84,848 28.0

AYK 21742 TW 87,362 Plate
TT· 57,452 80,758 3200

AYS 11541 TW 82,336 Plate
TT. 54,768 75,476 33 00

AYT 72059 TW 81,671 - \'ield
TT 56,951 77,807 31 0 0 -

AYU 31736 TW -- 87,297 - Plate
TT 63,611 90,835 2800 -

,-i-.
W.

AYZ 41758 TW -- 8~,210 - Weld, '?i
IT 64,750 8 ,422 31.0 ~ 5~'-- ~.

'-~

AZA 81670 TW 87,967 Plate
. "¥: .

-- -T'll' 59,416 82,758 25 0 0 -
AZC 81660 TW 86,898 Plate

T'1' 55,497 77,225 32.0

AZD 41756 TW 85,405 - Weld
T'll' 58,445 83j914 28.0

AZE 91486 TW 87,710 Plate
T'1" 60j,762 82;288 30.0

AZF 72060 TW 84,254 - Plate
T~ 55,795 74.932: 32.0

AZG 81,216 Weld
62;041 82,198 30.0

AZH .~~'j1'I(ff,i;'''; ~ ',' -- 90.476 Plate
63,215 83;106 30.0 -

AZI 11553 TW -- 85,175 Weld
T'1' 59,250 79,892 3100

AZJ 72086 TW 88,980 - Weld
T'll' 64,041 84,073 29.0

AZX 72071 TW 87, 123 - Plate
TT. 5~,890 81,593 ' 24.0

BAA 70095 TW 86 i 178 - Plate
TT '60,215 80,376 2900 -



SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01Atch02
Page • J-

HEAT HEAT TYPE YIELD POINT TENSILE STR. ElONG. LOCATION OF
SYMBOL NUMBER{ !M1. lbs/sg/in lbs/sg/in %in 2" FRACTURE

BAB 52948:· TW -- 84,905 - i'Teld
T'll' ' 64,921 83,769 26.0 -

BAC 70093 TIN 88,533 - Weld
TT 60,309 82,216 28.0

BAD 52947 TW 91,364 Plate
TT 58,157 81,052 29.0

BAP 31765 TW 82,~79 .. Plate
TT. 54,301 73. 55 33.0 -

BAS 21760 TW 83'fl .. Weld
T'E 59,668 77, 24 26.0

BAY 11569 TW 8Z,759 .. Plate
TT: 61,702 8 ,170 28.0 ..

,~

BBC 61965 TW 84,594 Weld tTT 58,713 82,841 29.0

BBR 41801 TW 88,739 - Plate
T'Jr 61,066 83,466 28.0

BBJ 91535 TW 84,718 Plate
T'l" 61,333 82,400 29.0

BBM: 71882 TW 83,557 .. \'leld
T'Jr 64,032 80,653 32.0

BBN: 91536 TW 82,841 .. Weld
TT' 61,578 81,052 31.0 -

BBO 41802 TW .... 85;286 .. Plate
TT 61,141 82,250 30.0

BBP

:::I~~;?
81.550 .. Plate

55,764 75,871 30.0

BBQ 85,294 - Plate
55,88~ 81,016 30.0 ..

BBU 41827 TW - 86,991 .. Plate
TT' 63,07 2 80,323 25.0 ..

BEY 81701 TW _... 80,494 .. Weld
TT 57,692 78.571 30.0

mz 91532 TW 83;333 Plate
TT. 59,065 81,083 30.0
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Plate

-

Plate

-

Plate

-

Plate

-

Plate

Plate

Plate

-

Plate

-

-

Plate

Plate

-
-

Weld

Weld

Weld

Plate

Plate

Weld' .

LOCATION OF
FRACTURE
Plate

-

-
-

-

-

-

-30.0

-26.0

-31.0

30.0

30~0

27.0

30.0

30.0

ELONG.
%in 2"

TENSILE STR.
1bs/sg/in

86;956
81,029

82,933
82,321

84,196
78,975

87,771
85,135

86,027
81,542

84,972
84,657

85,215
80,965

89;545
83,806

92,572
88,082

90,245
89,843

86,216
80,000

86,702
84,061

85,945
81,481

90,190
86,170

86, 807
80,878

80~687
78,342

88,767
82,133

--

--

--
--

--

--

--

--
56,417

58,904

6Cl,800

56,873

59,466

60,206

60,589

60,677

72,797

60,055

64,379

66,666

YIELD POINT
1bs/sg/in

TW
'ET

TW
TT

TIl
TT.'

TW
TT

TW
T'JI'

53017

23303

70191

23311

,

HEAT TYPE
NUMBElt, TEST. -
11576" TW

TT

43174

31775 TIll
TT

81699 TW
TT.'

81592 TW
TT:

31774 TW
TT

21786, TW
TT.'

21758 TIl
TT.'

70188 TW
TT

23311 TW
TT

BCB

KMR

BCD

BCE

BCF

BCC

KMO

BDD

KMK

KME

ImQ

KMN

ImP

KMF

KMF

HEAT
SYMBOL

BCA
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Plate
(~'BroJ;e near

gage mark.)

-

Plate

-Plate

Weld

Wela

Weld

LOC!,TION OF
RRACTURE

-

29 0 0

-30 0 6

ELONG.
%in 21t

81,770
80,152~

87,988
86,740

86,376
87,016

82,655
8?,064

95,238
93,103

91,644
92,183

TENSILE STR.
Ibs/sg/in

89,572
83,678

--
55,216

55,801

59,139

61,325

61,455

T1'1
TT

TW
T'J1'

TW
TT.

TW
TT·

TI'l
TT'

TI'l
TT.

TYPE YIELD POINT
TEST Ibs/sg/in

TW --
TT 66,321

HEAT·
NUMBER
43166

KNG 70218

KNI 70217

KNF 13192

KNH 53044

KNK 62636

KNJ 62653

HEAT
SYMBOL

KMS

TI'l --
TT.' 56,315

TW - ..
TT 58,981

KNO 70207

KNR 23327

KNT 13191

KNU

KNV

KNW 13200

TI'l
TT

TW
TT.

57,534

--
59,8J6

98,439
80,821

85,378
81, 578

86,898
83,378

87,837
80,000

85,479
82,513

85,635
82,513

-33 0 0

30 0 0

30.0

Plate

Weld-
Plate

Plate

Plate

Plate

KNX 62637 TW
TT

84,840
80,939

Weld
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The results of the chemical analyses and tensile
tests meet with the requirements of your specifications,
dated June 21, 1948, issued to cover the manufacture of
this pipe.

INT~RNAL HYDRAULIC EXPANSION OPERATION:

With regard to the transverse tensile tests made on
the pipe with the weld in the middle of the specimen, in
some cases the location of the fracture is recorded as be
ing in the weld. The weld re-inforcement metal is not re
moved from the specimen for this test; therefore, these
breaks recorded as in the weld are in reality in the weld
zone at the edge of the weld metal. The most critical
areas of this pipe appears to be in the plate metal about
1/2 11 to 3/4" e:;.ther side of the longitudinal waldo If it
were practical to stress relieve the metal at these locations
after inside welding, and before expanding the pipe, the
physical properties of the metal might be considerably im- .
proved.

il'~
.~-.

.:'4
~,.

The expansion of this pipe from the as-rolled and ~elde~
diameter to the specified finished pipe diameter is a very
critical operation. This is especially true relative to the
metal in and adjacent to the weld zone. The most critical
areas appear to be in the repaired places in the longitudinal
weld, and usually at the end repairs. In some instances,
these critical areas are not sufficiently strong or duct11e to
withstand the strain of the expanding stress, and they rupture
under the internal expanding pressure or test pressure con
ditions. In most cases, the rupture indicates a defect, or
weak structure in the weld section, which appears to be the
starting point of the break.

It is very seldom that a break starts in the plate,
and in such cases there have been nicks or scratches in the
plat e.·.tq,·· peduce. its effective thickness, thereby reducing its
stren . ···'(·;'~~~~;i;!'.(,,:', .

' .. ;r~:tfiob'i!, failures to the total number of lengths of
pipe e.~~d,¢q;iti:'1;lle production of pipe for this order is as
follows':;.' .

Total Number Expanded - - - ~

Number of Failures - - - - ~ - 
Percentage of Failures - - - -

3259 pieces
29 pieces

- 0.88 percent

The ruptured portion of the pipe is in most cases cut off,
and the balance of the section is used to make up jointers 9
All jointers are subjected to the expanding and test con
ditions after the girth weld has been completed and chipped
flush on the outside;



SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01Atch02

Page -34-

HYDROSTATI~~RESSURETEST:

Ea.Oh\.,i~hgth of pip~ was subjeoted to an internal hydrostatio
pressure test in the equipment utilized for expanding the pipe to
the finished diameter. At the completion of the expanding oper
ation, the pressure inside the pipe was lowered to the specified
test pressure of 1,170 Ibs per square inch, and maintained for at
least ten seconds while the retaining dies were open. At this
time, the hammer test was applied to each length of pipe at each
end near the weld while the pipe was subjected to the full test
pressure.

If the pipe withstood the expanding and test pressures satis
factorily, the pressure was flrrther reduced to about 400 to 500
Ibs per square inch, and an inspector walked along the pipe to ex
amine the weld for pinhole or sweat leaks. All lengths considered
to be satisfactory under test conditions were passed for end fin-
ishing and final inspection. .::,.~~(

END FINISH OF PIPE:

Eaoh end of each length of pipe was beveled
30 degrees to the vertical axis of the pipe, and
1/16 l1 vertioal face, plus or minus 1/32 l1 •

The inside weldre-inforcement metal was chipped flush with
the inside surface of the pipe for a distance of approximately
6 inches from each end.

INSPECTION:
A careful superv~s~on of all shop inspection and hydrostatic

pressure testing was maintained during the operation of the plant.
A general observanoe of all plant proceedings and operations was
also maintained while the pipe was being produoed for this order.
Particular attention was given the weld prooedure,~ny changes or
developments made by the shop to improve their methods of sat is
factoril completing this vitally important part of the fagri-
cat i~i?/ '--.,', /ll~,~!(:~t'-i:<;

"'-"~ii;iinished pipe was oarefully inspected for
. ;'. r surfaoe defects. Inspectors passed

·"eaoh piece of pipe for its entire length in
. . }" . epection. Especial attention was given to

the examination of the longitudinal welds, both inside and out
side for defects characteristic of the lIUni(mmelt ll type of fusion
weld. The inside and outside surfaces of each length was thor
oughly examined to insure freedom from seams, scabs, pits, or
other steel defects which might have been present in the steel at
the time the plate was rolled.

The ends of the pipe were carefully examined for satisfactory
bevel and finish. The thickness of the wall of the pipe was
checked with lINo_goll gauges to be certain thab all sections were
in excess of the minimum tolerance permitted by the specifica
tions. The ends of the pipe were also examined for evidence of
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of lamina~ions in the plate which would cause trouble in the
field, and. impair the strength or service of the pipe.

The squareness of the ends was checked at frequent inter
vals to be certain that the ends of the pipe were finished at
90 degrees to the longitudinal axis of the pipe, and to insure
true alignment of the sections in the field for welding.

The O.D. of the pipe was checked by measurement with an
O.D. tape at very frequent intervals to be certain that the size
of the pipe was maintained within satisfactory limits for mating
and field assembly. The O.D. of the pipe covered by this report
was held within the limits of the specifications of:

30-3/32 11 Maximum O.D.
29-31/32 11 Minimum O.D.

The use of a ring gauge in checking the size and roundness,
of the ends has proven impractical, since the ends of the pipe
are about 1/4" to 3/$1I out of round. Pipe of this wall thick.. 't~,
ness does not retain the shape of the bore of the retaining 4i~l "
of the expander unit. The ovate condition of the ends is not:,),' '
excessive, and the use of an internal line-up clamp facilitat esi""
the ease and speed of assembly, as it rounds out the matching
ends of the pipe for tacking or stringer bead welding in field
alignment.

LENGTH RANGE:
The length range of the pipe supplied on this order varies

as follows:

Maximum Length
Minimum Length ..
Average Length - - - - - - - - -

- 31.2$
- 2$.06

31.037

feet
feet
feet

REJECTIONS:
ASJ;'B!{:l"~·&1;1l~~i1·qur inspect ion, a number of serious defects

were cl$$:g~v¢r~ciiiJ. some lengths of pipe offered for application
to yout,¥"!"""~J:;;);~~j~~,edefect~ve pieces "fere permanently rejected,
and ,no '»~,!Qf,tt"p.',~be repa~red for sh~pment. A list of these
len~f~ " Ut'i:~e~l cause for rejection, follows:

, '. '::;:,?--<~-:.~'t~~': --~:".~'_J I ", ~/ •

No. Pieces ' ' Cause of Rejection
3 Excessive ,repairs to longitudinal weld.
5 Unsatisfactory repairs.
3 Numerous deep pits and scabs.
2 Poor repairs to inside weld.
3 Offset longitudinal seam.
2 Damaged and scratched, outside surface •

...1 Large O.D.
19 Total'
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In addition to the above permanent rejections, a number
of length~of pipe were found with minor defects, which were
temporariLy rejected. These defects were repaired to our
satisfaction, the lengths re-tested as required, and accepted
for application to this order on subsequent inspection. A
list of these temporary rejections, and the method of repair,
follows:

Number
2

5

7

11

4

3

6

9

12

21

17

9

7

16

47

19

4

21

2

244

Cause of Rejection and Method of Repair
Dented - balled or pressed out.

Scabs, inside surface - ground out.

Scabs, inside surface - chipped and welded.

Scabs, outside surface - ground out.

Scabs, outside surface - chipped and welded.

Pits, inside surface.- chipped and welded.

Pits, outside surface - chipped and welded.

Undercut welds, inside weld - chipped and weld~d.:-'

Undercut welds, outside weld - chipped and welded.

Pinholes in weld - chipped and welded.

Crack in weld, inside weld - chipped and welded.

Cracks in weld, inside weld - ends cut off.

Cracks in weld, outside weld - chipped and welded.

Damaged ends - ends cut off.

;.JJns,9.t'i(sfactory bevel - re-beveled.
·g~it~:'~~#1rrJ$gtr.
·l.tt\i'~~~'j.ongitudinal seam at ends - cut off.
'Yf}i;!:~fK~{(tl:J
nsa~~$factory repairs to weld - end cut off.

~ _,}~:'fr~(~~~;-:-;,,'J;··' '

bii's~am welds - chipped flush and re-welded.

Thin wall from grinding -"ends cut off.

Small.O.D. - re-expanded.
Total



SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01Atch02
••ge -37-

.~.. -
_;,;,.--s. .

_~~-J"

·ii;}.'o·

SHIPMENT ::f."

Each length of pipe accepted for application to this order
was stamped with our acceptance mark "ME" near the longitudinal
weld on the outside surface at one end. A shipment serial num
ber was assigned to each piece, and painted on the inner sur
face of each eUd, together with the length, the O.D., and the
wall thickness. The wall, thickness was indicated by the number
12 (12/32"). The pipe was shipped free of coating of any kind,
and the beveled ends were not covered.

100,001.6;,

Shipment of the pipe was made by motor truck from the Maywood,
California plant of the manufacturer to your coating and wrapping
plant iu Montebello, California, as follows:

SUMMARY OF SHIPMENTS
Purchase Order 7R-66858

Consolidated Western Steel Corporation

Date of Shipment
Shipment Number Trucks Pieces

March 11 1- 19 19 114-
March 12 20- 33 14- 84
March l4 34- 65 32 192
March 15 66.. 83 18 108
March 16 84-153 70 420
,March 18 154..218 65 390
March 21 .219...231 13 78
March 22 232-237 6 36
March 23 238-242 5 30
March 24 24J 1 6
March 25 244 1 6
March 30 245 1 6
March 3 246 1 4
April. ~i$8;. 12 72
Ap~:iiJ;;;'r ~i.~;~' 37 222
AP~i];!j 2~9J 4 2Ji,.
AP:r-~]:1' fl@~ 6~

42-
AprU. ~'5 414-
April • '1+ 19 114
April 15 395-403 9 54
April 18 404-'408 5 20
April 19 409-469 61 363
April 20 470-539 70 420
April 21 540 1 ~,
April 22 541 , 1 !

'--

T:otals $41 ;222
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CONCLUSION:

The 301t O.D. x 3/8" wall "Unionmelt" EJlectric Welded
Steel Line Pipe·covered.by this report has been carefully
inspected by us, and having found it to be in accordance
with your order, and your specifications (6-21-48), as noted
herein, it was accepted for shipment subject to your ship-'
ping instructions.

Yours very tru~y,

MOODY ENGINEERING CO.

W. H. Webb

jcv

. '.
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Histbry of Pipe Purchases
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Gas System!Jes~~n ..
. 028.6 x 522 x !16}. i
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In order to give som~guidanCe, the attached tab\lla
:tionand notes,are prepared for your: use. Any doubt 'as to the
>,identityof unknown pipe materials' should ,be resolved ,in favor
'"of lower strength materials or should be 'referred 'to this office

for more positive identification. '

In following the re'luirements of
it sometimes becomes: necessary to'identify
material.

.~ ,

,History of Pipe Purchases

"

, DIVISION GAS StJPERIimN~ENTS:' .

.: '.'

,'December'12, 1962
;.,.'

':'.
' .. :'.~ ': .

General Order, 112,
unknown pipe
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All pipe purchased during this period was either lap weld or butt

weld pipe. The Longitudinal Joint Factor equals .80 in lap weld and .60

in butt weld pipe. The yieldstrength of this p~pe mayb-e taken as 28,000

psi. ~ .i"2 ’~-)~:, -.~.~..,:~:~-’:.~.. i..::. .. ..

Means of identifying tb~is pipe are diff~dult. They both resemble

seamless pipe. However,.close examination of lap weld pipe should show

continuous tool markings along the longit~dinal seam weld. This marking was

made by a wheel pressing against the pipe in order to Jolnthe skelp to-

gether when forming.

Butt weld pipe shows no characte~istic markings. The pipe is formed

by drawing the heated skelp through a "welding. bell" in a continuous motion.

The edges of the skelp are fused ~ogether as it passes through the welding

bell.    The only .positive way ~o identify b~tt ~elded pipe from seamless

is %o bend’the pipe to expose any longitudinal Joint.

In exposed pipe, it is sometimes "possible’to identify butt welded

pipe by a thin line of corrosion which will usualiy appear along the longi-

tudinal butt jolnt.~first before appearing elsewhere on %he pipe. The butt

weld pipewas purchased in sizes 32h" through

sizes of 6" and larger.

Late~192,0’s

In t~e late 1920’s, say 1927 to 1929, single submerged arc welded

pipe was manufactured and was bought extensively for the system. It was

especially bought for large transmlssisn lines and fag~litated the %rans~

por~ of natural gasinto metropol~Zan.areas ..... ~

SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01Atch03
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Early 1920's .-:'.
. . - .

'.' -'. .
.-.' '." .

.': .

. "

.-'"'." .
. ' ..,. .

, ,All pipe purchased during this' perioclwlis either. l!ip weld or butt

weld pipe. The,Longitudinal '~oint'Fa~to~ equals '.80 in lap weld and, .60

in butt weld pipe.
, ,

" . . .. ~

, Means of identifying ih'is pipe arediff:l.6ult. They' both resemble

seamless pipe. However., close e;aniination of lap weld pipe should show
'-, .

". - .,,-

, continuous tool markings along the longitudinal seam weld. This marking was

" :.-.:

..~",

.......

'made ,by, Ii wheel pressing ligliinst'\1he' pipe in o;r~'er' to join the skelp to-'

gether when forming.
," .

.-".- .
, ,

Tlie.e~ges of th~ skelp are fusedtOgetheras1t passest~rough the ~eldiI)g

bell. The only positive way to identify'butt welded pipe from seamless
, ,

is to bend'the pipe to expose anylongit\ldinal joint.

In expose<l. pipe" it is sometimes 'possible 'to identify butt welded

pipe by'a thin line of corrosion whi~h will usualiy appear along the longi

tUdinal butt joint, first before appearing elsewhere.on ihe pipe. The butt

weld pipe was purchased in sizes 3i4" through 4" and the lap weld ~n

'sizes of 6" and larger.

Late,1920's

In the late 1920's, say 1927 to 1929. single submerged arc welded
"

" -, pipe was manufactured and ,was bought extensively for the system.' 'It was

especially bought: for large transmission lines and fa,ilitated the trans-'

port of natural gas into ,metropolitan areas.

"'. ,



Transmission ma~ns such as ~fains i00, lOb, 105, 107, stanpac,

lO9, 132 contain single submerged arc welded pipe. If n6 seam weld can

found, the pipe is seamless. The ~0" section of Maim 132 is double

submerged arc welded° The single .pubmerged arc welded pipe has a

longltudiual joint factor of o80 and a mir~mn~ .specified yield of 33~000

psi .... .:<:’i..~ " " i " "

Smaller ’diameter pipe. was still p,~rdhgs~d as lap .or..butt welded

The point to remember is that ann pips. pu2chased during the 20is

~ud 301s, up to 19/.0, that has a %~eld Cg the longitudinal seam is to be

considered as single submerged arc ~elded plp£.

Begirming about 19~0~ seamless pipe.was purchased in various sizes.

-Hff~’ev..e.r, some butt welded-3//," through /*~ pipe was also purchased d’a~ing.

"this period, Seamless was mainly purchased in sizes of    " up to

Most Of th~ pipe purchased during this period was seamless. Single sub-

merged arc welded and seamless pipe was purchased in the larger sizes.

The seamless pipe has a ~oint factor"Of I~0 aUd.~inimum yields ~f ~0,O00

for grade "A" stud 35,000 for grade "B". Any pipe having a weld on it put-

Chased during this period is Single submerged arc welded pipe and could

have yield strengths from 33,000up t~ 39~.000 psi.

19AO - 19Aq

About 19/.7, double submerged expanded arc welded pipe over 18’! in

diameter was developed and .we started to use it in limited ~quantlties. This

pipe is readily identified with a weld On the inside as well as on the out-

side. This pipe has’ a Joint "factor of 1 and yields up[ to 52,000 ps~.’o

SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01Atch03
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,Transmission mains, such as mains 100, 101, 105, 107, Stal'lpac~ ,

109, 132 contain single submerged arc welded pipe. If no seam weld can

be found, the pipe is seamless. The '30'; 'secti~n of Main 132 is double

psi.

. , .
submerged arc welded, The single subrnergeda~c welded pipe has a

longitudinal joint factor of ,$0 and a minimtmi'specified yield of 33,000 "~
.~.;. ~ .. , ~

..". '-_.,'-," '--:-:-,,-:-
:. f" -~,,: '-

",."

pipe~

smaller 'diameter pipe was '~till~~r6hi~~d: as lap ~r,butt welded
..."i
. : ..

,The point to remember is that any pipe purchased during the 20's

and 301s, up, to 1940, that has a weld ~n'tq~ l~ngitudinal ,seam is to be

considered as single submerged arc ~eld~o.;:l.p~,. ....
-~. -.' . ".:,. -.

.: .~'
-.,:'..

;Beginning about 1930, seamless pipe was purchased in various sizes.

Howev'i~, some butt welded 3/4nthro~h 4" pipe was also purchased o.ilXing "
. . ...

this period. Seamless was mairily p~chaseo. in siZe~ of 3/4" up to 16"., -.. .

)
:

Most of the pipe purchased ~~ng this' period was seamless. Single sub

merged arc welded and seamles~ pipe was purchasetl in the'larger sizes.

The seamless pipe has ,a joint factor of 1~0 and, min:l:mum T-i;elds of 30,000

for grade nAu and 35,000 for grade "B", Any pipe having a weld on it pur

chased during this period is single submerged arcweldeil pipe and could

have yield strengths from 33,?00up t~ 3~,000 psi.

1940 1941

About 1947, double pubmerged expanded arc welded pipe over 18'\ in

diameter was developed and we started to uSe it in limited quantities. This,

pipe is ,readily identified with a weld on the ,inside as well as on the out

side. This Ilipe has' a ,j~int factor of 1 and yields u~ to 52,000 psi. ,

. " .-. "



Resistance welded pipe ~ith a joint efficiencyl of 1 was ~lso used largely

, In any of the sizes, if a ~Id is +~pparen%’ (adding weld metal),

we shoed asses it is sidle su~erg~d Are ~ld pipe sinceq~ntitles were p~chased d~ing this¯ P.er~od. A~y questions as to proper

.identity shoed be refe~ed to this dffice;

Except f~r 19~O-~l per~6d, most "of the pipe p~chased in the ~a~er

sizes Is likely ~o be butt ~elded, as se~ess becks ~obtai~le d~ing

the war years.              " "      ... ., :~;~t"-. ~ .~~. ~- "

~her pipe p~chased ~s as befog, ~tt ~£1d, siggle su~erged

~c ueld ~nd se~ess, ~nerally ~ s~zes"~he~ it ~as available, se~ess

pipe ~as p~chased ~er lap or ~ttwe£d~ ~ " "

_.. In about 19~, ~ sta~ed to p~chase electric resistance ~ld pi~

(~her~ ~ metal IS added to ~a" the l~ngitg~inal ~oint as opposed .to su~

mergedarc welded pipe where metal is added). ~is. pipe ~s evadable

~’ sizes up to 18~ and had joint efficiencles of 1 aud yields up .to 39~000

psi. However~ extensive use was not made of the larger sizes until after

194~.

19~8 is the date .~hich ended the purchase of single submerged arc

~elded pipe, -All pipe purchased from this period .is about as follows:

3/~" through ~ - butt ~eld pipe. Yield at 128,O00 psm, longitudinal

joint factor equals ~60. (Relatively small quautities-of butt weld ~ere

purchased in 4" .size as compared to the quantities of electric resistance

~eld pipe. )

.Z" on up to and including 18II .can be either electFic ~msistance

~eld or sea~less With Joint efficiencies of l.O and yields frcm 3~,00~ psi

up to 52,000 psi,

SanBrunoGT-LineRuptureInvestigation_DR_CPUC_069-Q01Atch03
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arc w.eld and seamless.
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Resistance welded pipe With a joint efficiency of 1 was a,lso used largely

.in 12", 16" and 18" diameter•

.In any of the sizes, if a ~ld is~pparent. (adding weld metal),
. . j.-.

we should aS51.IDle it is single submerged arc weld pipe since substantial
-': .

quantities were pUrchased duringthisp~r:l~d•. Any questions as' to proper
. '. " -. .... . ..- -

'-, .. -

the war years ~ . . . '::.';' .

.other pipepUrchased~saSbefo;",b1ltt we'id, siJiglS' submerged

Ge~erallYiIlsi~eswh~r<3 it was available, seamless

pipe was P1ll'~hased crverlaporbutt weld~"

,.in about 1941; we started. to pu:rcha~e electric resistance weld pipe.

(Yher~ no metal is added to make' the' ::Longitlldinal joint as opposed to sub--:

· merged a;c welded pipe where metal isadded). This pipe wasavaUable in'

4" sizes up to 18" and had joint effi'ciencies of 1 and yields up .to 39;000

psi. However, extensive use was not made of the larger sizes until after

· 1945.

1948 to Date

1948 is the date.which ended the purchase of single submerged aro

welded pipe•. All pipe p1ll'ohased from this period ·is about as follows:

. 3/4" through 4" '"' butt weld pipe. Yield at 28,000 psi; longitudinal

joint factor' equals .60.. (:Relatively sma,ll g,uantities· of butt weld were

p1ll'chased in 4" size as compared to the :quantities Of electric resistance'

· weld pipe.)

4" on up to and including 18" ·can be either electric resistance

weld or seaiiUess With joint efficiencies of 1.0 and yields frc'lll 35,000 psi·

· up to 52,000 psi.



20" on up to 36" - double submerged arc weld, expanded type pipe

or seamless up to 2~" all with joint ~actors of 1.O and yields of up to

~Rosslha

>- ..~ .:... £ ~ . ..
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20" on up to 36" - double submerged arc weld, expanded type pipe

or seamless up to 24" all with joint factors 'of 1;0 and yields of up to

52,000 psL
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IIPacific Gas and
Electric Company• B

62.-4060(Rev 3/08)
GasT&D

utility Standard
84110

YR - Series - SFX

REPORTED BY:. Call tn
o Foot Survey

o Mobile Survey

o Other Employee b

SURFACE OVER LEAK: 0 Concrete
• Asphalt

o Unsurfaced

o Other

LOCATION REMARKS
(Not needed, if the same as previous)

READINGS
2% or Down UNIT

Less (el or Grade SERIAL
Suspect Via Vent TIME OPERATOR NUMBER

PPM %LEl %GAS Inst (a) Grade (b) Copper(s) (YesINo) DATE (24 hrTIme) LAN 10 (last 4 Digits)

[OJ 0 I 0 I V 1~~~J[11~-16~-2009I14:3~][ J1CA 1 I:::::::::::::::::::~~~::~~l
~~[I1:T6:2559T16:4OJ1 TAGN 11122 II Wailing for sample I
crJ I 10 Cli II IL~~llm_ .._.._LJ
CLJJm JLLI 1__I[ =:J IC---TT---LJ
PRIORITY 2 (2+) REQUESTED REPAIR DATE (On'yn"d'd "'''th," 90 day,) [ 02 -14 - 2010 ] (Repair required within 90 calendar days)
a Instrument Type: Enter Hfor Hydrogen Flame Ionization, Cfor Combustible Gas Indicator, or Vfor VISuaL

bEnter Grade or enter 2+ for Priority Grade 2. Enter 0 (zero) If no leak Is found, If acompetent first responder from other than M&C determines that the leak is
non-hazardous, enter as aGrade 2+. The % Gas will be zero, the instrument will be rryn and the 2% reason code will be "H".·Use the next line below
to upgrade or downgrade theleak.

c 2% or less reason code Is required if leak is graded as 1, 2+, or 2:
A- Wall to wall and traveling, B- Next to, at or under building, C- Odor and next to pubJicgathering location, 0 -In foreign structure, E-Audible and/or visible,
F- On facility In extremely poor condition, G-At leastsecond customer call out, H· Leak Is reported as 0% Gas Visual,
J . Leak within scope 01 wolk by othelS. N - Grade 3 downgrade ~ not allowed. S - Leak ~ suspecled to be on a copperselVice.

Leak Location Map Wall Map: e- 7

Recorded Location Map Wall Map: fol~='""~7~=oj

Normally Cathodically protected. Yes 0 No

SYSTEM PRESSURE (MAOP)
R'qrd for Grade 1, 2 .2+ Downgrades 10 Grade 0

o LP «=10.5'\vc) 0 SHP «=25pslg)

o HP «=60psig) • TP (>6Opsig)CPA I

MAPPING DATA
Plat [.6.14-J Federal Land 0 Yes. No

Plat [ A14 I Block C-- -026

2706 I MOP (TP only) [---400---1

NOP (All systems) l_ __~~5 J
TP Line # L::JE__ Mile Post I 42 99 I Original Job # (TP only) -=G::.:Mo:9-=8=.01o:5'--- _

Main Connected to Service 0 Cast Iron 0 Plastic • Steel Installation Year of MainFor Leaks On Services:

Year Inst: L[__1..9",48__--,]

Previously Printed: 01 February 2010

LINE USE:

o DIstribution Main

o Gathering

o Single Service

o Branch Service

• TransmIssion

o Service

Date Printed: 30 September 2010

LINE MATERIAL

o Copper

• SteellWrought Iron

o CasVDuctile Iron

o Ald~ A (Tan or Gray)

o PE2406 (Yellow or Orange)

o PE2406/2708 (Yellow)

o PE3408 (Blac!<)

o PE4710 (Black)
o Other Plastic _

o Other'-- _

o Plastic Embrittlement

o Vandalism

o Structure Fire

o Vehicle

o Incorrect Operation

o Equipment Malfunction

o Previously Damaged

o Lightening

• Weld FaHure

o Unknown
o Other _

Line Inserted 0 Yes. No

EFV Operated 0 Yes 0 No

Internal Liner 0 Yes. No

EFV Installed 0 Yes 0 No

o Plastic Tee Cap

o Other Welds

o Regulator

o Riser

o Tap Connection

o SS Fitting in Plastic System

o Valve

o Unknown

o Other _

________ Material Problem Report #

................................................... PIPE DATA
LEAK CAUSE

o Atmospheric Corrosion

o Cast Iron Fracture

o Construction Defect

o Damage by Electrical Facility

o Damage by Heavy RainsfFlood

o Damage by Earth Movement

o Damage by 3rd Party

o External Corrosion

o Internal Corrosion

o Stress Corrosion Cracking

o Material Failure

o Plastic Crack Failure

o Encapsulation

o Fitting

o Fusion Joint

• GirthWeld

o Logitudinal Weld

o Mechanical Joint

Line Size L 3Q. ---.J
Line Above Ground 0 Yes. No

High Consequence Area. Yes 0 No
(Transmission Only)

Incident Report #

LEAK SOURCE

o Bell Joint

o Body of Pipe

o Clamp

o Drip



o Soap andlorTape

o Tee Fused over Defect

o FiliWeld

o Patch Weld

o Direct Deposition Weld

o Welded Sleeve/Can

o Welded Save·A-Valve

o PE2406/2708 (Yellow) 0 PE100 D Copper Entirely Replaced
o TR41B

o Mechanical Repair Fitting 0 Replace Valve < 2 inch

o Replace Oist Main < 100 ft 0 Replace Valve> or = 2 inch

o Replace Dist Main> or = 1000 Replace Plastic Tee Cap

o Deactivated Entire Service 0 Tighten Cap/Bolt

o Deactivated Partial Servlce 0 Aldyl Electrofusion Overcap

o Replace Entire Service 0 Skinner Clamp

o Replace Partial Service 0 SS Clamp w/Anode

~~~ .. REPAIR DATA (1 ) _
Repair Location Main

--------

• Yes 0 No Pipeline Engineer Consulted Repair Remarks I"s'd 30 in 5Iee~e, 625 wt x60

Repaired By: Archer'~lIern Repair Date l.~ 02·02· 2010J Re=p~a';:ir~T~im~e~Ir===;o::;;s=;:o::;;o==j1;:;P=ipe-to-Soil (mV) L__TIQU
(External Corrosion Only)

o Type A Sleeve

• Type B Sleeve

o Grinding

o Clockspring

o Aquawrap

o Other _

Repair Code:

o Bell Joint Seal

o Bell Joint Clamp

o CI Repair Sleeve

o BJ Permabond

o Deactivate TP Main

o Replace TP Main

o Deactivate Dist Main
(1 foot or more)

SIZED INSTALLED: LI~_I REPLACED WiTH: 0 STEEL
o PE4710 (Black)

GENERAL INSPECTION DATA

o Single Service
o Branch Service

FEET EXPOSED 1 8

COVER ON PIPE (Inches) I ~ _3"'9'----~

INTERNAL LINER 0 Yes • No

PAVED WALL TO WALL 0 Yes. No

NEAR PUBLIC ASSEMBLY 0 Yes. No
Line Size 1 30.DO~~-]

Inspected by
DATE: I02 - 02 - 2010 ~ _~J LAN iD: (JKLS) Lusk, Joe Line Use:O Distribution Main 0 Serviceo Gathering • Transmission

LINE MATERIAL SOIL TYPE For TP Only SURFACE OVER PIPE
• SteellWrought Iron • Clay SOiL RESiST (Ohm-em) 0 Concreteo CasUDucUle Iron 0 Rocko Copper 0 Sand 0 0 - 1,000 .0 Asphalt

O Aldy1-A [Tan or Grey) 0 1,000 - 2,000 Soil (Previously Unsurfaced)o loam OE do PE2406 (yellow or Orannge) 0 2 000.5000 xposeo Wet " 0 Other _
O PE2408/2708 (Yellow) .. 000 10000o Exposed Fadlity .. 5, - ,o PE3408 (Black)o PE4710 (Black) 0 Other O > 10,000

............................................METALLIC PIPE CONDITION ..

o Somastic
o Plastic Coated

o Paint
o Tape

o Single Wrap
o Double Wrap

COATING CONDiTION• Taro Other _ o Excellent 0 Fair

• Good 0 Poor

(See Numbered Document D-20 or D-22)

o tAP 0 Flasho SMLSo SSAWo AO Smith 0 Spiral

COATING TYPE 0 BareiNone

o Epoxy

CiRCUMFERENTiAL
WELD
CONDITION (Visual)
LONG SEAM • DSAW 0 ERW

RUST • None o Light o Heavy

PITTING • None o Light o Heavy

GOUGING • None o Light o Heavy

RUST o None o Light o Heavy
PITTiNG o None o Light o Heavy

EXTERNAL INSPECTION

WALL THICKNESS (Req for TP) (Inches) 1"0".3'"7"S-I WALL THICKNESS MEASURED • Yes 0 No

MAX. PiT DEPTH (Req for TP) (Inches) I.. Jl.....J GRAPHITIZED (Cast Iron)O Yes 0 No

MAX GOUGE DEPTH (Req for TP) (inches) c=o= .]
INTERNAL INSPECTION

MAX. PIT DEPTH (Req. for TP) (inches) 'L----;O;-.-::::J'

............................................PLASTIC PIPE CONDITION ..

LOCATING WIREO Good 0 Bad 0 None
~---

CRACKING 0 Yes IN CONTACT WITH 0 Yeso No HARD OBJECTS 0 No

TEE CAP CRACKING

o Yes 0 No

PRiNTUNE ViSiBLEO Yes 0 No MANUFACTURE DATE _

PIPE MANUFACTURER (LOCATED ON PIPE)

GOUGiNGO Yes UNDER STRESS/BENT 0 Yes DISCOLORING TO GRAY 0 Yes
ONo ONo ONo

ESTIMATE GOUGE DEPTH VISUAL BEAD APPEARANCE (SEE NUMBERED DOCUMENT D-21)

o <10% 0 10-50% 0 >50% 0 Acceptable 0 Unacceptable

_~__CITY _DAMAGiNG PARTY _

....................................... GAS QUARTERLY INCIDENT REPORT -

ADDRESS

oOtherso# FATAL Employees

Damaging Party Working for PG&E 0 y" 0 No Phone () Zip Code

# INJUREDEmployees 0 Others 0 Damage$ #Cusl.lnterrupled ~.C!-,._#CUSl. Hours __o_ FIREQ Yes 0 No EXPLOSION 0 Yes 0 No

Media 0 Yes 0 No Media Type D TV D Radio 0 Newspaper Name/Channel: ' ,, _

DOT REPORTABLE (Fatality, In-patienl Hospitalization, >:: $50K Property Damage) 0 Yes 0 No CPUC REPORTABLE (Major Ne',vs Media) 0 Yes 0 No



.............................................................................-LOCATION SKETCH .....

Date: 02-01-2010

TED PERPG&E
CUMENT 0-40

Date: O}:'QT:2010

TOR

---
REQUIRED for new or returned to service segments of (if any fittings are used, then text and/or ,

main andlor service: sketch must show locatlon) i V\lELDED BYo On-Site Test o Pre-Test - ~._--.- Alche" Vern
TYPE OF PLASTIC MATERIAL MFG. DATE (mmJddiyy)

TESTED AT PSIG for o Hours o Minutes INSTALLED WELDING lNSPEC
-- -- NUMBERED DO
TEST in accordance with A·34 Manufacturer Name

See Numbered(Polypipe, US Poly, Performance, or KWH) BY Archer, Vern
BY DATE -- ---- ---- Document
TEST QUALIFIES PIPE FOR PSIGMAOP A-93 INSPEC

COMMENTS

Sketch is required for all repairs (or directions as to where to find the sketch is required, if sketch is located on another record).

Please Nole: EMS Markers are to be Installed for Deactivaled Facilities and where plastic is found without wire. AU EMS markers shall be clearly dimeru:iorwd.




