a
Not applicable to welding during
manufacture of pipe and components




§7192.225
Welt //w acedures

~ Welding| Performed by,
“Q_uhr IEdsVelder

-~ WeldingpProeedures,

- Qualiea=Using APT
1104 Sectionis or
ASME B&PV Section IX

» Recorded in Detail and
“Qualified™ by f

- -
P b ¢ \
"'\ ——— X

Destructive Testing |

> Followed when the
Procedure is Used



§792.225
WELDING~ GENERAL

\QE)Ed ) ocedurel Vs "Qualified Welder”
w %

‘ r,J.Jer*J grocsffll e test” verifies integrity/
metallurgy of that weld

y | ‘
\

“qualified welder test” verifies ability of that
welder



proceduremust be qualified by
pestriictive Testing

g
T i

; 4“:"1;‘( (
i

¥
:
)

1
i

¥
Gl




APJ
4rocedure
Qualification

Sectﬁ)laé,,Figure 3

Number, Type, and

Locations of lest
Straps Required for
Procedure
Qualification Tests

Top of pipe Root or

\ side bend

x); Nick-break
Nick-break <
Root or /

side bend

Greater than or equal to 2.375" (60.3 m|
but less than or equal to 4.500" (114.3 mm);
also, less than or equal to 4.500" (114.3 mm
when wall thickness is greater than

0.500" (12.7 mm)

Nick-break //((

Root bend or side bend

Nick-break
Tensile %

Face or side bend

Greater than 12.

750" (323.9 mm)

- 2.375"
(60.3 mm)
I
Root
bend—7 X See Note 2
Face or Top of pipe
side bend Tensile
Root or

side bend

/ Nick-break

Greater than 4.5;00" (114.3 mm)

but less than or equal to
12.750" (323.9 mm)
1

Root or
we bend
Face or

Tensile side bend

Face or side hend

Top of pipe
/ Tensile
/ Root or side bend

Nick-break

Root or side bend ;(
Nick-break
Tensile

Face or side bend

Notes:

>

\Face or side hend
\ Nick-break
Tensile

Root or side hend

1. At the company’s option, the locations may be rotated, provided they are equally spaced around the pipe; however, specimens

shall not include the longitudinal weld.

2. One full-section tensile specimen may be used for pipe with an outside diameter less than or equal to 1.315 n. (33.4 mm).

Figure 3—Location of Test Butt-Weld Specimens for Procedure Qualification Test



Reference : APl Standard 1104, 2.2

PROCEDURE SPECIFICATION NO.

Welding of Pipe and Fittings

Number of beads

Cleaning and/or grinding
Preheat stress relief

Sketches and tabulations attached

Date tested Welder

Date approved Welding supervisor
Date adopted Chief engineer




Essential Variables
APl 17102 Procedure Qualification
it . ,_

- Change in Progessior o a i
Method of f-\ppJJ,a'iiQn B N N d

~ Pipe Grades ’
< 4) cEJJMY

»> 42,000 utp65 0[0]0
» = 65,000 - Separate Test for Each Grade

w‘n’ .'.
- ',5‘;»,
'o. . ‘



ESsential Variables
APl 1702 Procedure Qualification
ot

—

it Design (U or V. groove)

~ Position (‘fixed or rolled,
¥ | e T | e,

0rzontal or tilted)

~ Wall Thickness Group
~ < 3/16” (.188)
~3/16" - 3/4" (.188 - .750)
> > 3/4” (.750)




Essential Variables
APl 102 Procedure Qualification

fls 0

>T]r‘reb WEEn Passes’ -
. L:'
'J wam el

/Jvl _.L{

rJr«nJ ond

S

N T
iU

> Directio of \ V‘-'
» Uphill or downhill
~



, > ssehtial Variables
API W’Pfocedure Qualification

i
Sﬁﬂﬂiﬁg Gas and'Flow Rate
%
ShieldingrEIux

Grou AWS Electrode
P Specification

A5.1 E6010 E6011
Speed of Travel NN
-_

Fi”er Meta| A5.1 or A5.5 E7015 E7016
E7018
Group A5.5 E8015 E8016

E8018




§7192.227
Ruanfication of Welders
l

ASeetion 6 of API S,,Jnn 1104

@

> Section' IX of ASME Boﬂer and Pressure
- VessellCoae —

AN

¥




S192. 227 Qualification of




§792.227

Qualification f Welders

~WWElderQualiiied inder Earlier Edition of
API"1TT104%err ASME Section IX---

Viay Continue to Weld

—

/

=
» May Not Re-qualify under

that Edition /
g/\\ 4

NI




o)l alif




-

Rualified Welders




Welder Single
utt or Fillet)

I Q“Llalified on Butt
Welds in Fixed Position
@ 45° Angle, Qualified
for Butt Welds and Lap
Fillet Welds in all
Positions



Essential Variables - Welder
Single Qualification

Ehange in any one of:

_ Process

> Direction of Welding
Filler-metal Classification

"> Outside Diameter Group
> < 2.375"

> 2.375—12.750"

> >12.750"

» Wall Thickness Group
Q ~ Position
» Joint Design



Weld First

, - Layout, Cut & Fit
= Branch Connection

| | CutHole in Run for
' A ST B
e Branch
&% 0] > Make Fillet Weld on
Branch/Run Joint




APRINT104 - Welder Multiple
Qualification

‘.
.

. Butt Weld Made in Fixed
Horizontal or 45° Angle
Position




APIT704 Welder Multiple
Qualification

_ Cut Full-Size Hole
in Run Pipe

» Run Pipe Shall Be
Horizontal

» Branch Shall Extend
Vertically Downward
From Run Pipe



Essential Variables Welder
muitipie Qualification
i

~ @hangeinwelding
PIOCESSES ™

o+

- Change inrairection of | :

welding

» Change in filler metal
classifications




pro - SS ait-hin the preceding 6 calendar
months




A

192229 Additional Limitations

- 9

“WWelderaualified Under Section 6 of API
104 e Section IX of ASME

To weldrenrpipeioperating at 20%
SMYS or more, must have weld tested:
=» Every 6 months per API 1104
Section 6 or 9, or
=» Twice each CY at intervals
Not exceeding 7-1/2 months




Per APIPl ection 6 or 9, or
> Re-qualify under Appendix C every
calendar year not to exceed 15 months, or

> Cut out and test a production weld twice each g
calendar year




-

§192:229" Additional Limitations

Welderqualified under Appendix C

-~ Mustresgualinysunde ppendix C every

~ calender year not to exceed 15 months, or

> Must cut'out and test a production weld &=
twi?:e each calendar year (interval
cannot exceed 7/ 1/2 months), or

> For service lines 2 inches and smaller




where'Aare the Welding
rrocedures?

£

he procedure and verify that
the welder is following the procedure.



» Section 6.1 General - “The qualification of
welders shall be conducted in the presence of
a representative acceptable to the company.”



§792.231
rProtectiontrom Weather
|

~ INEWEIAINGFOPEration must be protected

reomMWeatherconditions that would impair
the quality efi the completed weld.
=

| . .
’ -

e

o

. \ S SNy
R |-
-
‘. %~ "‘-
e '

-
- -_—
s TN
- > N | e
.
: ’ b
-
é
-
-

3




§7192.25 33 | W, 'ter Joints

~ 507600IFmore gpj\y?;;
Maximum of 3°

,fIJJ’J‘ Off | 21/23.. h
t De one diameter ‘@'
from any other miter =~ %

~ 10% or less SMYS,
Maximum of 90°



§792.235 H/_,J ation for Welding
L
eynmrg gl Jy Welding, the welding

St s clé.u' 1d free of any material
IEIC J etrimental to the weld, and

~ Must be ,JJJgnar 0 r%\ade the most favorable
con|t| [or@depositing the root bead. This
alignment must be preserved while root is
deposited.




§792:241 JJJ}J'D ztion and Test of

Visualjnspection, (b oylindividual
rJ,uJJrJecJ .)‘/ ITJJIJJ' g & experience)
of Ist be done

> Welding isidone according to
procedure, and

»Weld is acceptable per API 1104
Section 9.




§792.241 Insg ;J:—;:ﬂ on and Test of
welas

Welds on pipelines operating

>20% SMYS must be Non-
ructively tested, except:

»Welds visually inspected

. ~and approved by a welding

.\ . Inspector qualified by training

.. a7 &experience if:
"= Pipeis < 6” nom. dia.; or

»Line operates below 40%
SMYS and welds are limited in
number.



Part 192
Alternative Acceptance Criteria

ARIEIIIOA==Appendix “A” (20t Edition
Erfata/AddendumiJuly: 2007)
APpPEnaIXesA™ /s Incorporated by Reference in
~ Partlle2’241 () as an alternative acceptance
~ criteralffAPI' 1104 Section 9 requirements
cannot be met for any reason other than a
crack.
> Removed Appendix “A” 20t Edition (2005)
and added new Appendix “A" (2007) -

Alternate Acceptance Standards for Girth
Welds.



f 192

Alternative Ac ptance Criteria
,»-r

ARII0Z r\r);er dix ™A™ (20t Edition
EffatayAddendum July 2007)
> UsesEkractlre Mechanics Analysis” and

, T;‘JFJ‘JHSS-*J‘J -Purpose Criteria” to Determine
Weld"Alterna e!_Acféptance Criteria.

» Additional Qualification Tests, Stress Analysis,
and Inspection are required to use the
“Fitness-for-Purpose” criteria.

»Restricted use, not applicable in all conditions.



§792.241
Inspection and HeSt of Welds

T RN &



§792.241
Inspection anc Test of Welds

—



4 P

§192:243 Nondestructive Testing

]

=

-

performed

% J\J IFmust be'E
DY anyspPrecess, other than
| Js,)_mrJrJ( ch will
learly indicate defects
- that may affect the
integrity of the weld.

»r

131085 SS€ €3 M!



§192: 243 What is Trepanning?




wrjuzan ,)rJ
and*

» By persons trained
and qualified in the
procedures and
with the equipment
being utilized



§792.243
Wondestructive Testing
IR

| tabllshed for
h @‘st to ensure
eld per API 1104

— Procedures must 'J
Interpretation J eac
dCCEPLaAIlity of the w

L Sigarlor) 9, - ,

i;‘> ..

N




§192.243 JyQ_/_/_f/_';‘i’

»Clas ,
> Class 2 aféas 15%

»Class 3 & 4, offshore, rights-of-way -
100%, unless impracticable, then 90%

»Tie-Ins (including replacement sections)
100%




R

S 192249 Nondestructive Testing
9

- Mustsrétein for: life:
~Record byn epp,éféngineering station,

4

> Number of welds b e N

> Number tested Lﬂq "

> Number rejected
- Disposition of rejects (}N



8% of weld length

to sound metal, pre-heat if necessary,
and re-inspect




§79Z%..
Repair or Removal of Defects
/ *

SREPalrofia r,]c“"' or defect
INfas r)ravu'@k repaired area
mUst be done in accordance

itten repair procedures

Ve been qualified under



§792.:309 Repair of Steel Pipe
-

(0) Ec h arc burn on steel
pIpe to be operated = 40%
SMYS must be repaired or

,l

mp_yed. If repaired by
grinding, must check

remaining wall thickness.

~» If not repairable by grinding,
a cylinder of the pipe
FE o containing the arc burn must
& 7 beremoved.



art 192 Appendix “C”

Basic Test

-

~ Tiest'on' pipe 127 ¢
CME ]E? "

» Weld in herizontal,
fixed position R ]

» Weld according to a % e 4
qualified, written  FHEE tue A |
procedure o

g
o B AN
v ’,-‘- .-.‘.-: - .l\l' -
- o, - .
Sam L o
&

»

oNe
A : ‘
;‘ )
. - . - :
L . . .
> . )



rart 192 Appendix “C”
Basic Test
~ CUGWEIdNLe
foltr cojtjeje)n)s
> fi‘u'_)jﬁr'i‘ 10) 2]
root bend'tes
>IftWO glelgs |
have a crack R
>1/8", weld is unacceptable

» Successful test qualifies welder to weld
on pipe diameters < 12 inches

I



rart 192 Appendix “C”
ervice Connec: ipns To Mains

‘r

> +e|d service

5 connectlon to pipe of
..,typlcal main size in

I same position as in

field

» Test destructively

e
" s
.....



Part 192 Ar. vendix “C”
:/JJJEJ// e, /

> Subject second to tensile test
» If tensile machine not available, bend test



~ Covered mrAPIL 104 (%0th ed.) Appendix
110

 Appendix "B” NOT incorporated by
ererence in Part 192

> Maintenance Welding includes OQ Covered
Tasks

» Operators must qualify Welders for
VEEECHER S



What sHolld State/Federal inspectors
or operators check for compliance
ggarding Subparts “E” or “D”?

Wiittenwelding procedures with qualifying

- Lest restliStavailable

> Howrwelders are qualified (API, ASME,
Part 192" Appendix C)

» Verification of use of qualified welders

» How welders maintain qualification and
re-qualify
» Qualifications of welding inspectors



What snould Stz tg/Federal inspecftors
or o, ,/:,Jm fors check for compliance
Sgraing ;J._/‘ varts “E” or “D”?

~ AGKErENCE o weJr ng procedures/code
[EguiEm Jents/he sekeeping during field

u uﬂdJrU
. Use of l(w D.T. procedures/
quaI|f| : |ons of N.D.T. technicians

» Special procedures for “hot” or repair
welding

> Repair criteria for defective welds
» Maintenance of required records



niormasion ’ ebsites
d

Lol

PHIMSANraining| and Qualification
hitpHYWWW.phmsa.dot.gov/pipeline/TQ

i

v PHMSA Pipeline Safety Regulations
http://www.phn nsa.dot.gov/pipeline/TQ/Regulations

s




