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— existing pipelines and power

afety Cooperation
ators worked with PHMSA to ensure pipeline safety
OP Rule/Special Permit
— Finding low yield strength pipe
e DCVG Surveys
— Used on many recent projects
— Finding coating and pipe damage
e Workshops
— APl & INGAA
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s

ole yield strength
s and Inclusions

yevel ends — high/low
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acturing

<62Ksi for X70 pipe
D: 109%0 of normal
iIsolated project concern

Spec Chemical Composition
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facturing

ations and Inclusions
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e Manufacturing

ends — high/low and flat spots
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—

acturing

/low
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anufacturing
onditions — High Low
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tendant Problems
80 Pipe Grades

0 hydrogen cracking than lower
S present in the coating of all E XX10

> conditions must be present in the weld to
late hydrogen cracking:

— Source of hydrogen,

— Micro-structure susceptible to the effects of
hydrogen, and

— Stresses in the weld.

12 -
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ontribute to low and variable yield

eat chemistry from steel supplier

» test locations for yield/ultimate tensile
strengths at steel and pipe mills

Plate/coil ordered under strength based on the
type pipe rolling process

— Incorrect plate/coil rolling process
— Improper plate/coil cooling rates

— Plate/coil switch at pipe mill

-14 -
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al Properties
sting of Mechanical Properties -

st per heat adequate for high grade
alloyed steel?

ould additional requirements be included in
APl 5L based upon type steel grade, plate or
coil?

Section 9.10 — Retests

-15 -
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Irong — API 5L

neter — Tolerances for Pipe Ends

Olerances for pipe ends of large diameter
s 36”7 and 42 (pipe =24 to 56”) has a
of +/-63 mils on welded pipe.

dition - Tolerances for pipe ends of large diameter
pe such as 36” and 42” (pipe =24 to 56”) has a
tolerance of -1/32” to +3/32” on welded pipe.

-16 -
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abutting ends shall minimize the offset

ds of the same nominal thickness, the offset
ot exceed 1/8”.

anized welding units can not space high/low
5 rlatlons around the pipe.
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ce / Inspection
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ng — Inspection

J mill/purchaser” set up procedures to
Iitor and test the incoming coil/plate for
al and chemistry properties?

spection used by the “purchaser” at the steel
and pipe rolling mill?

Are there problems with the API 5L standard for high
grades/microalloyed steel?

-20 -
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s

t of in place/in service pipe

ation Tools after Hydrotest

to find expanded pipe
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3.4% Expansion
Tested to 104%
SMYS

Non-Expanded Long Seam View

Girth Welds
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ction Findings
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ral Public Safety
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ely important.

S and large equipment can present special

ot place yourself in harms way
ake eye contact with heavy equipment operators
e Wear PPE and safety vests

e Be extremely cautious about entering the area
between the pipe and ditch, standing next to the
ditch and entering the ditch to observe welding

-27 -
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d fall. You want to
erel
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tion-Safety First

with respect to the equipment around you.

K around and take stock of what is going on.

IS going on & what could go wrong?

ound around the bell hole cracked?

ey using a shoring box when they need to?

e they trying to save time & cut corners vs. working efficiently?

Is the equipment in good shape, breaking down, damaging the
pipe?

= Do the company inspectors have the correct inspection
equipment?

e Are procedures available?

-30 -
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Ure Development

dy, Appendix A or ASME (?

S — Essential variables — other variables
ential variables)

ently Identified Problems (IP)

Did not state all required variables

Did not qualify sufficient procedures for project
— Failed test coupons

— Special issues APl 1104 Appendix A (next slide)

-32 -
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opendix A

Engineering Critical Assessment
ation

g procedure with weld testing results
Problems

No AUT error determination
— Insufficient Charpy tests or CTOD tests that “bust out”

— Testing lab issue - CTOD test locations are different in the
20t edition

— Failed bend, nick, or tensile test results
— No radiographs of qualification welds

— Using the example calculation in Appendix A is not
acceptable _33.-
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elds that were
ted by NDT
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pipeline weld use low hydrogen
s (GMAW — FCAW - E XX18)

» at temperature to allow hydrogen to
rom the weld (higher preheat temperatures,
eat maintenance, avoid weld interruption)

ollow welding procedures
e Welding inspection

e Delay NDT to allow for the possibility of delayed
hydrogen cracking to be detected

e Verify NDT technician’s KSA and actual actions

-36 -
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before welding

e weld joint immediately before the
Arc start temperature)

S can state Infrared thermometer, Contact
er, or Temperature Indicating Crayon

ge of preheat values found in the welding
procedure

-37-
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Use of Temperature Indicating Crayon

= Temperature indicating crayons (Tempilstik) are specially
formulated to change color and melt at a specific
temperature.

e On a cold pipe surface upon heating, the mark changes
color and melts at the specific temperature

e Used on a hot surface the crayon only indicates the
temperature is greater than the specified temperature on
the crayon if the crayon melts

e Applying the crayon on an area adjacent to a weld joint and
then heating with a propane torch directed on the mark
will give a false temperature indication. In this case the
flame heats the crayon mark faster than the pipe. The pipe
will not be up to the required temperature.

e On a hot surface the crayon should be used after heating
and two different temperature crayons may be necessary

to determine the preheat is within the welding procedure.
-38 -
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e crayon
holder
specifies the
melt
temperature
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Preheat

document
occurrence and
notify inspector
and operator
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oed Defect Rate

Ot an issue.

, NDT and tracking is an issue.

/y experience usually shows

10%0 defect rate on mechanized welding
- 2 — 5% on manual welding

- less than 2% - examine NDT — are operators procedures
adequate? — are radiographic and ultrasonic procedures
good? — are NDT technicians following procedures? - are
the NDT technicians proficient?

- 41 -
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aphic Requirement

92 and 195 require a certain percentage
oNn location or class location) of welds be
lestructively tested and that a percentage of a
2lders daily work product must be nondestructively
tested.

e If the radiographs’ image quality indicators are not
acceptable, then there may be insufficient numbers
of radiographs to meet the percentage and/or daily
requirements of the applicable code.

e Use of API 1104 Appendix A requires essentially
100%0 NDT - AUT

- 42 -
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g any welding, the welding surfaces
and free of any material that may be
to the weld, and the pipe or component
aligned to provide the most favorable

on for depositing the root bead. This
gnment must be preserved while the root bead is
peing deposited.

— Sometimes called “Hinging”

— 1 Hydrotest failure on attributed to hinging

- 43 -
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s

ble on high pressure gas
elines.

show that arc burns can happen
pack welding.
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APPENDIX A—ALTERNATIVE ACCEPTANCE STANDARDS FOR GIRTHWELDS

A1 General

The scoeptance standacds given in Section 9 e based on
empirical erieria for workmaship sad psce primary imgor-
tanc: on imperfiction leugm. ﬁ||d| ml hn\cmnfﬂiw

pmuqmmmmmmmmdmwnm,

A2 Additional nts for
Stress Analys!
AZ1 AXALDESIGN STRESS

“Tis use it sppendis, the company must perform & sies
analysis b detezmnins the suximuen sxial design smwses for
ke pipeline, The tetal asial suess acting on 4 i
alen includes a reidsal rewe fom welding, which, i e
case of weds thal see 0ot theemaly siess selieved, may
approsch the yiehd streegih of ke maverial. The lotal of
pplied tensile Hress sl the: rexidusl srews may caceed the
yiehd strength dsd i oo comvenically weard 25 porcent
s, A yirkdareagths seddual main of 0% was ssmncd
criteria given in @i sppeedia,

06 pecfocd,
mwm-um.rwnfdunhumdnmmds.
Tedoes not proveet the use of Section O for desensining
imperdection acoeptance Bmits for any weld, oo doss it
impase amy restriction oo allowsble strain, sipee i ia cov.
‘oru] Ty s standands. and pequlations. Lise of iis sppendix
mmnmdnymul.mﬂmmmm

d ermch, s comgleely a th
nnmnywmgd-b lmhwhlmlu

mm';unmma. destnctive leutig i ngiced
o cotablish e mitanen fractue bugbscss level for the
under ion. Oy i >

eredd by this sppeadi, Welds In pemp or compressor stagous
e encluded, s are fmings and vabes in the mais line.
Repais wekds ave also cachudod Welds subjected to applied
axinl strain of more than 0.5% aoe not covered by this appen-

foemued fior enumetialy sl ginth wekds. The Giness-for-purpose

crileria may be applied to aay number of & pipe-
line's gicth welds thal sve ot eveluded tud (it meet the 344
tional requitements of s appeodix.

1 this sppendin, i i o the phrase imperfevtion atvep-
tanwe fimits 3nd oiher phrases containing the wond imperfies
e i pod imicaded %o imply & defeetive condition or any
tack of wedd imegricy. AR webds contain vorisin festures vor-
ey dewecrited an anifacts, imperfoctions, discontaalines,
ea faw, Tlhe prituacy purpose af this sppendiz i tn defime,
o the basis of @ techaical analysis, the effect of various
eypes, vizes, e shapes of such anomalig (called impesfc:
sions bersin) o e suitshibly of the whoke weld foc 2
‘specific service.

ote: This appenddix concains only values expoessod i inch-posd
i v, i s accepsatic % maks cvaluwtions wih 4 values
eapresaal n 51 s

mmmWnllmanMlpﬁcﬂn

ppetine sball be dessmuined by stress analysis and doco:

pwpted hy i company.

AZ2 CYCLIC STREES

AZ2i Analysis

The cyelie stress analysis shall mmclude the detceminatios

of predicund Faligne spectrazm tw whech e pipéline will be
T . :

‘mot limined bo stresses impovd by hydrowcatic wstisg, (stal-
lation stpesses, mid where applicable, tharmal, scismic, md
subwadcnon siresses. The apectium sboald consis af sovesal
‘eyehe uvial stress, levels and the resshur of cycles spplicsblc
wad:.lnhnlawhlswybmamequn 3 pamahle

counting method, ulrh as the mainfiow method, shosld be

Noas: Fox an cvaml of e ute of e sl eethod, e N E.
Diowling.
Hisesiesr Jouralof Maderl Miseh 1972, Ve T, Narber 1,
o 1187

The spectrum severity, 5%, should he calulsed from the
fallowing fomula.

£ = N & NofAm 4 [re)
+ N

8% = specium severity,
Np = oumber of cyches 3 the #h cychic
sireas kel
Ay eyedic s range, in kips per ssare isch,
Subscriptk = wssmber of eyelic stess levels,
Suhacripn i = rage of incremesis from 1 10 k

Many operators are
choosing Alternative
Acceptance Standard For
Girth Welds

Fracture mechanics
analysis used to determine
the acceptance standard
instead of the traditional
method of empirical
criteria for workmanship
(API 1104, Section 9)
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80 AFY Srancen 1104

The allowabl: i aires shown o Figure A-5
inpprly Whees 5 @ bt thas o equal w4 % 107, When 5* i
grester thas 4 x 107, shis appendix shall sot he uwd.
42332 Emwironmentsl Effects on Fotigue
The exbargement of weld ioas dus m fatlgue is o

strained ot i e groates than 10 soconds* (a smesng raic
of 30 kips per syuare ik pey sscond fur steel).

A3 Welding Procedura
A31 GENERAL

funeton at stress intensity, eyeles al bsding, inperfection
sz, and the envimament o the crack dp. In the abweacs of
comtaminating chemeats, oil and bydeocabons are consid-
ered oo weorsé han air. Waker, brine, aed aqueous solutioe
It contain €0 or HaS may, bowever. fnreass fhe p-m
Ptz I b5 normal for minor amoures of

mmlmmmm.mmpw‘a
maore ariagesr o dhose conrolling weldiog procoderes
without seiniisam tupbsest sequirements. Qelification of
welding procederes i be wsed with this appendn shall be &
sceontance with Sections 4 or 12 of s standand, with the

be eesent in onuially noncormosive igelinca. Whsn the
eiaher OO0 0 Ha5 exesed

levels expermsmed in pomeurmve pipehios, this appas

shall ot be weed, waless evidence exists Lhat the pooposed

levels gt roultin accaration of itipus ceack grouns.

The ffocts af eovis

1 Cracketip-opening displsocmont (CTOD) textiag shall be
performnod is aceoedance with A 3.5
b The temsie-wrrmgth species wsed m qualify the wikdiog
procedere shall ot il in the weld.

e cuscosial variabiles speci shall

11 the i e i ek ase scemally e by extecnal
couting and cathadic protoetion fed da nol Lt the use of
this sppeadin,

A23 SUSTAINED-LOAD CRACKING

Cortaia smvirunmeats mny cabancs umperfeston groth
in service at mmraine lrad or induce brittieness in fhe matc-

rospse re-quilifigation of e wekling procedure:

4. A change in the webdisg process of pvsthed of applicatice.
b A chunge in e geade o manufacturcs of he pipe meserial

it b change In the ehemieal emposition ur processing

by & szl sranulschaee

) J\umwmm,uuweg o U groove 10 ¥

rogvel. Mince changes i the ange of bevel or the aed of

i easalial vaniakies.

10 the paize other.
hecomes  crifical.  Thess
esvironments typically contain HyS bt may cosssin stsong
bydiusidn, nileates, or carbomaton, Wi Uese asstecials we
presont inside the pipo. & minimum threshold soess shall be
esmablished. and this sppendix chall not he exad if e esleu.
led sivess exceeds the thovshold value. With respect io Hy§
service, the definition of such service shall te dat given
MNACE MADITS, Although calermal caposute L cabonités
e nitrdes in the sod buas been thowa o preduce $Tos cor-
rosios cracking in & smell pumber of caser, the cracking is
normlly axial and it rssociated with circumfarsnsial s
rather than avial ssew. No pipeline falses ane kaows
tmheve erigineed from st comusion crackiag in A
wizth wokl.

hmw;mdmmﬂww:
protecticn. The e of this appendis it ot precluled when

4 A change in position from sl 40 e, of vice versL.
e A chamgo in the sowinal qualified wall Becss of eove
than £0.125 inch.

L A chisge is the sine or typs of flier meul, inclafing u

hasnir:
£ AN ineresse in the time betwees completian of the root
bwdlndlhsmu(kwmmml

ulqm e vice vers)

i Admmcfm«n:irlh;smmmndumfmw

mixiunt of gases o a different s,

j Ans

No: o o sase sl

dering the lhcnion . Cinngleie mechumical wws

m.a...rmuum.(mmmmcnwm«
the heai-aifiscied aone is vequirod for orky o g o e isoicad

ol o brath hgh waed b s,

k D, including a ch

stichding pas.

 cnating designed 10 rovist the cavimnment.

AZ4 DYNAMIC LOADWNG

‘e Lysis shadl Inclch ;.

uEsetmper within 30 AWS elusification.

L As increme ur decreass [n the beat inpat af wy bead
oo the: rangs acually qualified in the proceders qualifi-
cation ssst. The beal iapul may be exleulsssd from the

dynsmic boading on girth welds, pich ax Joadke Fom cluns
aof chock valves, Tha appendic docs mot sgply to welds

L e e e

e

I BOVAE

Jariables

“Any change in the
essential variables
specified below shall
require requalification of
the welding procedure....”

“b. a change in the grade
or manufacturer of the
pipe material or a basic
change in the chemical
composition or processing

by a single manufacturer.”

Requalification was not
performed.
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e 3 plate manufacturers of 0.617” WT (Mittal, Saltzgitter, VoestAlpine).
e \VoestAlpine was not addressed in the welding procedure qualification

e Pipes were supplied to the welding crews and welded in random order
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peing followed - there is a
ween the operators’
/design group and field practitioners.

perators are now choosing Appendix A
ptance criteria to keep up with the volume of
construction and preference for automated
welding. Are all the required variables being
checked?

e PHMSA is working on a standard for interpretation
and enforcement.
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truction

e Good Dirt

e Level

e Straight Shot
e NO rocks

e Good Trench
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e Good Trench

e With Proper Egress
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onstruction

e Uh Oh! Found a
rock.
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.....
ST Ad 2

onstruction

e Documentation!

e How large of a rock
can be left Iin
backfill?

e Ask the inspector.

e Check the
procedures.
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struction

e Crossing other
utilities safely.

e Rock Shield where
applicable.

s M -y
_..zﬁf‘-‘?t‘"‘? .

s s
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renching/Stringing

e Steep terrain.

e Be Careful.
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truction

e Might need rock shield
In this area?

e Note stationing and ask
for records in office if
you are not there when
backfilling occurs.

e Did you see a padding
machine on this job?

e Do they use sifter
buckets?

e |Is the mesh in the
bucket the proper size?

-56 -
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-Coating & Jeeping

e There. Fixed it with
a patch stick! Just
dripped it on big
time. Has to be
well coated now!

e |s this ok?
e Why?
 Why Not?
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struction

e When do you look
for holidays?

e A lot of Contractors
allow for Pre-

jeeping.

e Code requires to
Inspect the coating
just before lowering
IN.
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Is the equipment in
good condition?

Ask inspector questions.
Check procedures.

Watch how the crew
repairs holidays.

Patch stick is for
holidays </= pin hole
holidays.

2 part epoxy for larger
holidays.
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Ing Pipe to the ditch

e Be observant while
driving around.

- = What happenned to
the coating on this
pipe?

e Ask inspector.
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lon-Bending

e Check the

eguipment.

e Is it in good repair?
e Does it need work?

e Is it damaging the

pipe?
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Damaged Pipe

e Dents

e \Wrinkles
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_.___ ]

onstruction

e Foam installed after
lowering in = trench
breakers.

e Installed on slopes

e Protects trench from
washouts.

e Correct spacing?
e Ask the inspector.

e Check procedures.
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Fittings-Piggable?
Short Pups

How small can a pup
be?

Ask the inspector.
Check the procedures.

Why the different
coating color? ARO vs.
FBE

Shrink sleeves on welds
-64 -
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— =

Sand Bags for Pipe
Support
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ruction

e Power Lines

e Is pipe grounded?

e Can booms reach
power lines?
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Length of
Unsupported Spans

Are there enough
Side Booms?

Ask Inspector.

Check Procedures.
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S

>adding/Backfill

e Use all your senses.

e |s the padding getting
all the way around the

pipe?
e Is it deep enough over
the pipe before the

dozer completes the
job?

e Ask Inspector/Check
Procedures
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dding/Backfill

Coating Damage

Response = that is what
CP is for! — Not!

Easier to fix prior to
burial

Post Construction DCVG
Survey Required

- 69 -
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e

truction

2cting for problems that
e a faillure in 1 year (dent
loss);

ears — rock impingement/shielding

20-50 years — corrosion leak/rupture
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siderate.

opportunity to inspect is limited.
relationship.

d courteous.

d procedures.

uestions then listen.
ake notes.
Take photographs.
e Report and document.
e Do not direct contractor or employee’s actions.

e Direct contractor questions to the inspection company (take note
of occurrence; ask yourself why is the workman asking you

guestions about construction procedures or practices). .
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