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The Final Report of the training course
""6G-Position Pipe Welding''

1- General Information:
- Target Group: Professional participants from Iraq supported by UNIDO.
- Location: Specialized Training Institute for Metal Industries, STIMI/ Sahab.
- Date: 16/5/2010 — 14/7/2010.
- Duration: 260 training hours.

2- Course Objectives:
This course aimed to provide participants with theoretical information and
practical skills in 6G-Position Pipe Welding.

3- Course Topics:
The course included the following topics:
- Welding of different joints using electrical arc welding in the ground,
horizontal, vertical, and overhead positions.
- Welding of pipes in the 5G fixed positions.
- Welding of pipes in the 2G fixed positions.
- Welding of pipes in the 6G fixed positions.

4- Course Participants:
Number of participants: 4, with full attendance among nominees.
The following table shows their names and certificate numbers.

{ Nﬂ Name certificate
number
1 ‘ Abdel Razzaq tbrahim Yass 104/2010/032 J
2 Abdel Sattar Jabbar Abed 105/2010/032
3 Furat Baher Fayyadh 106/2010/032
4 Majed Hamed Saleh ~107/2010/032

5- Training Methods:
The following methods were used during training:
- Theoretical topics were taught in classroom, and practically applied in the
workshop.
- Visiting the Royal Scientific Society (RSS) to oversee some applications
of pipe welding.’




6- Course Evaluation:

- By the end of the course, participants evaluated the course using the
evaluation forms. Participants agreed that:
o The course was successful and achieved its objectives.
e The instructor was capable.
o The equipments were provided and appropriate with the course
subjects and methods.
e The course met their needs.

- Participants' recommendations:
e Expanding the course duration.
e Increasing workshop's ventilation.

Director of STIMI

PhD. Mohannad Al-Rawashdeh
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The training course "'6G-Position Pipe Welding" 2

1- General Information:
- Target Group: Professional participants from Iraq supported by UNIDO.
- Location: Specialized Training Institute for Metal Industries, STIMI/ Sahab.
- Date: 16/5/2010 — 14/7/2010.
- Duration: 260 training hours.
- No. of participants: 4.

2- Training Schedule:

Week . NO.' (.){
Topic Training
No.
Hours

! - Welding technology (Electrical arc) / theoretical. 6

- Applications / 5G - Electrical arc welding. 24
5 - Welding technology (TIG) / theoretical 6

- Applications/ TIG (corner, lap, T, and beveled butt joints). 24
3 - Applications/ 5G pipe welding (TIG + electrical arc) 30
4 - Applications/ 2G pipe welding (TIG + electrical arc) 30
5 - Applications/ 6G pipe welding (TIG + electrical arc) 30
6 - Applications/ 6G pipe welding (TIG + electrical arc) 30
7 - Applications/ 6G pipe welding (TIG + electrical arc) 30
8 - Applications/ 6G pipe welding (TIG + electrical arc) 30
9 - Occupational safety and health 20

Director of STIMI

PhD. Mohannad Al-Rawashdeh
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1
weld neck ;-

This flange is circumferentially welded into the system
at its neck which means that the integrity of the butt
welded area can be easily examined by radiography.
The bores of both pipe and flange match, which
reduces turbulence and eroslon inside the pipeiine.
The weld neck is therefore favoured in critical
applications




This flange is slipped over the pipe and then fillet
welded. Slip-on flanges are easy to use in fabricated
applicitions. - -

blind :-

Lol anl

CFTHE

492




This flange Is used to blank off pipelines, valves and
pumps, it can also be used as an inspection cover, It
is sometimes referred to as a blanking flange.

]

socket weld :-

This flange is counter bored to accept the pipe before
being fillet welded. The bore of the pipe and flange are
both the same therefore giving good flow
characteristics.

threaded:-

- ta e



This flange is referred to as either threaded or
screwed. It is used to connect other threaded
components in low pressure, non-critical applications.
No welding-is required.

|
]

lap joint :-

These flanges are always used with either a stub end
or taft which is butt welded to the pipe with the flange
loose behind it. This means the stub end or taft always
makes the face. The lap joint is favoured in low
pressure applications because it is easily assembled
and aligned. To reduce cost these flanges can be
supplied without a hub and/or in treated, coated
carbon steel.
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Theorem:
Fog ary 90" right triangle
Hypotenusae x Hypatenuse = (Side A x Side A) + (Side B x Side B .

Hypotenuse = v Side A? + Side B’ )
Hypolenuse

{ . N
T ——

Table B, Page 189 gives square roots.

What Is the length of missing side for each of these triangles?

A= A= A=
. A=VERIC A= VETE A= VETF T
; K VI +‘v1lop A=V16+16 A= V1600 + 5329
. K=v138 A= V32 A= V5929
 A=11860r11-21/32"  A=586570r521/32"  A=8324 or83-1/4"




In order to properly layout a roliing oifset the
Rolling Se}(RS) must first be found.
¢

Formula:

Rolling Set (RS) = V' Roll? + Set?

Angle of Offset = Angle of Rolling Offset.

Find the Rolling Set for the rolling offsets below.

Rs= v 8 ¢ 15 RS = v 107 + 202
. __ RS="- m RS = m
o i RS = v/ 289 RS= V500
RS=17"_ RS =22.36 or 22-3/8"




The travel distance is found with this lormula.
N T
¢ oy
A e
el /)
/,//’/ [ f

"

p /ptiRg | S
Formula: P [ .
‘l\ // /”",/ ,/ / o ‘ Y
Travel = RollIng Set x Cosecant of Angle of [ N 7/ - \
Offset. '/ T/ pogle
/ ./;/ / /\//
‘ //"j Rur
,"///
Whatis the travel for the (Rolling Set = 22.36" from R
rolling offsets below? previous page) Joe s
(Rolling Set = 17" from ~

previous page)

Travet=
(T,ra'v_el =17 x Cosecanl 45° Travel = 22.36 x Cosecanl 30"
Travel =17 x 1.414 Travel = 22.36 x 2.00
" “fravel 24,038 or 24:1/32" Travel = 44.72 or 44-23/32"

To-ﬂetértnlne the length of the cut pipe, we must subtract the root openings and center (o face
-dimensions of the fitting from the travel (T-2RO-2CF=Cult plpe).




The run distance is found with this formula.

g |
]

Formula;
Run = RS x Cotangent of Angla of Offset

Find the run for these rolling offsets below.

(RS = 17 from previous page) (RS = 22.36 from previous page)

. Run=17 xCotatigent 45° Run = 22,36 x Cotangent 30°
Run =17 x1.000 Run = 22.36 X 1.732
Run=177" Run = 38.73 or 38-3/4"




The distance between two pipes is measured center to center.

4 —| | ~8625"
| ‘ 'ﬂ
L }
]
| e 36— e -
1 Center to Center 36"

Use a straight edge lo extend one surface for measurement.

What is tha center to center distance for these 80° offsets?

6.625"

o I -y e
14 : ~‘>*' ‘*—12./50

) R r_ 4 2“
14" 4 6.625" = 90.525" 42" 4+ 12.750" = 54.750"
20 5/8" 54 3/4"



4 45° offset is based on the right triangle.
St udy these illustrations.

Pipefitters Terms

Using pipefitters terms, label this right triangle.

T |
A .
B
A c
B
/
! 45°
1 !
L - N

A Travel
B Set i
C Run




In 457 welding elbow offsets, the run distance will be the same as the sel,

~ Study the l{lustration and formula.
4
]

Set x Cotangent of 45" = Run

12" x1.000=12"
find the run.
! ‘ F\ ‘ Run =
E 7 e
N\
N\
N N\
5.;-" N
\
N\
45° \

4 ! :&

Run=_ 5-1/2x1.0=5-1/2

Run=_ 5-1/2




SUMMARY
SECTION 7
OFFSETS AROUND OBSTRUCTIONS

A =B + (C x Secant of Angle of Offset)
T = (D - E) x Secant of Angle of Offset

B
c+B
A xTangent of 2 the Angle of Offset

A
D
T = (A + E-F).x Cosecant of Angie of Offset

hun

= (H -~ G) x Secant of 45°

> m
»x +

B+C+D
Sine 45% + G

M—-HoOO m »
W

~f

(

A= Spread x Tangent ~45"

- B= Run x'Secant of 45°
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SHOP MATERIAL

PT . » N B
NO COMPONENT DESCRIPTION {INS) STOCX £ODE a7y
= oee o = = -
1 PIPE, B36.19 7 336 10, A312-316/L NACE, 6 Ce1CIV o2~
BE, SMLS SCHEDULE §-40S
FITTINGS
2 CONCEHTRIC REALER, ASME 515, 3, ASTH A403  5X3 C61CFY 1
GR. WPI16/316L + NACE MROLYS, BY
SCHEDULE S-405XS-40S .
3 SICKOLET, MSS-SP97, A182-F316/L SV, 1. 172 coluge 1
L3000
FLANGES .
4 FLG-WN, B16-5, AIS2-F316/l NACE, CL60O, 6 ce1zvB 1
RF SCHEDULE S-40S
5 FLG-UN, B1&-5, A182-F316/L NACE, [1600, 3 C612v9 1
RF SCHEDLE S-408
FIELD MATERIAL
PT NB
N COMPONENT DESCRIPTION (NS STOCK CODE ary
= ek - — —_—
6  PIPE, B36 19 / B36 10, AJI2-316/L NACE, 1.1/2 ce1cP 0.3 M
PE, SMLS SCHEDLLE S-405
FITTINGS
7 NIPPLE, 100LG, 33610, AJ12-316/L NACE, 1.1/2 CISNT 1
PE SCHETULE S-40SXS-40S
8 EL-90, Bl&-11, A1B2-F3I6 SV, QL3000 L. 1/2 ce2css 1
FLARGES
9 SOCKETVELD FLANGE, ASHE B16. 5,ASTN 1172 Cc62mK7 1
AL82, RF, 600 L3S SCHEDULE S-408
GASKETS
10 GSKT-SPWND, B16-20, SS-316/GRPHT, RF, & cscver 1
B16. 5, CLs00
11 SPIRAL VOUND GASKET, ASHE B16. 20, SS L1z escvea 2
316, RF, 600 LES
LTS
12 BLT-SYUD, NP X HET, A193-BBW/AIS4-8MA, 1 esznR BT
180 0WM BOLT LENGTH
13 BLT-STUD, IMP X MET, A193-BBH/A134-8MA, 3/4 ju-y413:] ]
110 OMM BOLT LENGTH
VALVES /7 IN-LINE ITEMS
14 VLV-CRYGI, LP, API60O,CFBN, R, CL60O, 6 CREPX 1
BB, TRI2, '3
15 VLV-CRYGT, LP, msoz.raxsn. NCE, RF, 1172 CaxGa 1
cLs00, BB, TRIZ, : .
16 RGED ML, MB2FI16/L NACE, CL60O, o2 1

1172

PIPE N B CIN®Y 6 3 1
CL LENGTH (M) 1.1 Q1

NOTE :

1. WHERE JACK SCREVS ARE REQ‘D. REFER TO STANDARD DRAWING :
AC-036630 - INSTALLATION OF JACK SCREWS FOR FLANGE JOINTS

2 WHERE FITTING SCHEDULE DIFFERS FROM PIPE, TAPER BORE FITTING TO SUIT
PIPE IN ACCORDANCE WITH VELBING PROCEDURES.

3. ALL PIPE SUPPORT GUIDES AND LINE STOPS TO HAVE 2mm GAP UNLESS
OTHERWISE STATED.

4. FOR ORIFICE TAPS ORIENTATION DETAILS SEE STANDARD DRAWING :
AD-036004 - DRIENTATION FOR ORIFICE FLANGES

3. PREFIX INSTRUMENT NUMBERS VITH UNIT NUMBER

6. ALL WELDING, PWHT & NDE 7O BE IN ACCORDANCE WITH FORM 167
“SPECIFICATIDON FOR WELDING, NDE & PWHT” - BY CCC.

7 REFER TO 1.DT FOR LINE CONDITION.
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