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Vocational Training Corporation
Specialized Training Institute for Metal Industries, STIMI

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

l 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.

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.

No Name
c e r t i f i c a t e

n u m b e r

1 Abdel Razzaq Ibrahim Yass 104 /2010/032

2 Abdel Sattar Jabbar Abed 105 /2010 /032

3 Furat Baher Fayyadh 106 /2010 /032

4 Majed Flamed 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:
• The course was successful and achieved its objectives.
• The instructor was capable.
• The equipments were provided and appropriate with the course 

subjects and methods.
• The course met their needs.

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

Director of STIMI

PhD. Mohannad Al-Rawashdeh
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The training course M6G-Position Pipe Welding" ĉ Ĝ r-L"

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

No. of 
Training 

Hours

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

- 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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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 erosion inside the pipeline. 
The weld neck is therefore favoured in critical 
applications

*



slip-on

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

blind



This flange la 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.

4

4

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:-



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.

4
4

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.



: ¿¿i!' ¿/Aw J *  г ■1

Г -:

; Jl**s-Nl £ ) iy  ja i Jnuii : (V) j£-ÜI

, - г ч  .■ Kj

о''Л*.* ¿ IjUP‘ V

t *̂-i l¿ I {, ̂ **» û  Ü ^  .

j  Jsii Ул̂  ̂' vl~0“ О ¿*уЛ* *’ ol!
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:  ̂ > r -  \W W
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. k jijiil  ¿&1~£ЧI îkyylj; Uj^kj i;j¿dl O^lf'Vl jl^aJl . ..... Lf Jj|̂ L|



j “  -TX 7  | f í  (  г я р р  ;

( lpT^?T-Э41Л нэвд )/>

a ~ a -  j  \ - f f \ c  i j f i -^  in ^ i i?i irtr HT^ imi? ir т^ Г  кг*'' i ^  ( т я г 1. ** j *
*

»

“  (f| Г|с ‘ГТ'С  Г * 1? с *-1̂  jpfjf ( 'р ^ Г З  ¡ т р  *Q «rvr> \prvP •

\ ~ к I ,Я Р  {*"«> l(Tp̂  ,̂ 4f> jf ip^f í |̂ ñnP ipr^io |ртп; irn-̂  IR^ï ^  '

A “ A " Д l ^ l l ^ í f f ^ í f

( ip ^ r  ) b F " ^  líT*-4  I p r ' ’ ¡K l* ‘

" Т Г * С  гчг--- p  -fry  ¡’p — r  | f  ly p r^  (p fpr->  Г с (р  (^■4r Hfc -^ -« f  •ГГ!*"’

с -  (ç| -— urC CyO i j ^ p ,  |Г i 'jp r f ’  7т ?  ) ¿ n r p  « г »  | f * n ^ « -< \n  -rrç  r°°  i[f(f? >  ( Г Г ^ ?

P*> IPKÏ lT r /r ! ’

^  “ fa çx> I^fy f ^ m *0 (-¡г \ ^  i ^ 7  Я lí1̂  Г|КН r f ï  IîtV  ^

<rrtY \fjr~*rj? ^\î\/̂ rf'n<r̂ ,v̂ \ ‘

*  -  ,V| r - ^  iffif i r ^ r ^  ri-^ f < r ?  i f 3 ^  fir? K m *1 if i r - * f  ¡ Ы 3  О г т ^  ifrifï f

i r V r  "^ i ‘*
1 “ fa f T ?  T lH " im n  Ir Г *  '-Г '»  P F  r — r * ~ i  i - r J  j«rj» (f Ci-tr 

A -  A -  A l ( ^ |^ l l^ ^ i ( r |f^ lP f^ im i? !r irH 1f r ^  :

{■ nr «TT 'f fa n  l l l1^  '» *
îr*1 / f p  t V  ip®0  (1|чгР r l'fTP f Г ’’’T 2 IP T ï1 çTflF1 r ^ 1  nrr-*> ifn^ï r l

¿— f / 11-frT ifa"^ :

\pvr> np^s-r ip-*^ [Pf*> |[v4 1 ’ ^çff? n'Hf? r'" '<<"P i-fTP П г ’

r>- p ^ ^ c c i ^ ^ i - f r T i p / 1 :

IT^-C Ijr ^ V  /?  ^ v c r  I ( Y Я  r f r r  ^  n r ! 1̂ M  i r i r / *  '
Ijr̂  /  nsç m r*c *  *C  i j r f ( ( T^- f *  \ (  p  -^тр <rтгч> ^  f çf̂ T1 ,r rfv |ff^n

jçW’kc rf ^  F f*;rЛ, lP |C 71T n f  У f f  1 ^

Г?г*! :—H” pr tv° <?j}P \P  ¡\S i< |̂5 oA'/_ ^  1

I -  | [^ f,ç r^ r? r  | (T /  : »



4
. 4J 5 j i U  ."'j ; *-'■£• __ V

! -  J J  J  ' J  \

4 , j l £ L J I  ^ l: ll j& -  j lk i ' i 't  j  ¿«j »—S"Nl ¿ i t  _ v
i •

(3̂ Ap-I <.UIj .Aj^J ,*j i SLli »L^s> ^ a j  ¿-—U i V  >Lw> j J p  _  i
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OiU^Vl ij!jja^l i j^— c-l j*_; oL*L^!t j o «. ^ ~ . a a  j —  T
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Theorem :

Fc* an^ SO"'right triangle

Hypotenuse x H ypotenuse  = (Side A x Side A) -*• (Side B x Side B)

Hypotenuse = /  Side A2 + Side B?

Table B, Pagei89 gives s quare roots.

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

A® A = A =

A -  / 0* + 10*

A = / 3 6 +ÏÔÔ 

A= / Ï 36

A= 11,66 or 11-21/32

A = / 4 J + 4J 

A -  / Ï 6 +  16 

A= / 3 2

A = 6.657 or5-21/32''

A= v/ 40i + 73:

A »  *'1600 + 5329 

A s  /6 9 2 9  

A =83.24 o r83-1/4"



In order to properly layout a rolling offset the 

Rolling Sefc(RS) must first be found. 

k

Formula:

Rolling Set (RS) = ✓  Roll’ + Set»

Angle of Offset = Angle of Rolling Offset.

Find the Rolling Set for the rolling offsets below.

RS= ^  8* + 15* 

RS = 84 + 225

RS = ^289  

RS=JT

RS = /  101 +  20* 

RS= ✓  100 + 400 

RS= v/ 500 

RS = 22.36 or 22-3/8"



The travel distance Is found with this formula.

4
4

Formula:

Travel ■= Rolling Set x Cosecant of Angle of 
Offset.

Travel - 1 7  x Cosecant 45° 

Travel *= 17 x 1.414 

Travel= 24.038 or24-1/32"

Travel = 22.36 x Cosecanl 30'’ 

Travel = 22.36x2.00 

Travel = 44.72 or 44-23/32"

To determ ine the length o f the cut pipe, we must subtract the root openings and center to taco 
dim ensions o f the fitting  from the travel (T’2RO-2CF=Ct)\ pipe).



The run distance is found with this formula.
4

4

Formula:

Run = RS x Cotangent of Angle of Offset

Find the run for these rolling offsets below.

Run =  l7  x Cotangent 45* 

Runs 17x1.000 

Runs 17» 1 1

Run = 22,36 x Cotangent 30° 

Run = 22.36 x 1.732 

Run = 38.73 or 38-3/4"



The distance between tv/o pipes is measured center to center.

1
I

fT
—  8 .6 2 5 "  

---------38"'

: C en ter to C enter 3 6" UJ

Use a stra igh t edge to extend one surface tor measurement. 

What is the center to center distance for these 90° offsets?

0 '
■ 6 .6 25 "

-14"-

\J2>

fE>-T

r 42"

] \*— 1 2 .7 5 0 '

1-<2J

14” -f 6.625" -  20.B25" 42" 4-12.750" ~ 54.750”

20 5/8" 54 3/4

. »

* »

- I



a, 45' offset is based on the right triangle. 
St udythese illustrations.

Pipefitters  Terms

Using pipefitters terms, label this right triangle.

A Travel

B Set

C Run

» »



In 4 5 ' welding elbow o il sets, Hie run d i s t anc e  wi l l  be the s a m e  as the set.

Study the Illustration and formula.
4

4

*
Set x Cotangent Of 45" = Run

12" x 1.000 = 12"

Find the run.

Run=  5-1/2 x 1.0 =  5-1/2 

Run=__5-1/2__

..-I

1



SUMMARY 
SECTION 7

OFFSETS AROUND OBSTRUCTIONS

k
k

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

A =  C +  B
D =  Ax Tangent of Vj the Angle of Offset 
T =  (A + E -  F) x Cosecant of Angle of Offset

A =  (H -  G) x Secant of 45° 
B = -® *  +  G
C =  B 
D =  A
T = A + B + C + D  
F =  (T x Sine 45°) + G

A a  Spread x Tangent - 4 | -
B  == Run x Secant of 45°
T =  A +  A +  B

E A x Secant of 4 5 °

:■> j  w b  x  Secant of 4 5 ° 
K ^ P - J  ■ ■■ •
L*sRx Secant of 4 5 ° 
M * L + B + H
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180” Long Radius Return Extra Long Radius Return Î80" Short Radius Return

Blind flange

Lap Joint Stub End
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FLANGES DIMENSIONS
4 ' WELDING neck SLIP-ON BLIND
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SHCP HATERIA!.

COMPONENT DESCRIPTION

PIPE. 336. 19 /  B36. 10. A312-316/L NACE, 
BE, SHLS SCHEDULE S-40S

FITTINGS

CGNCENT îC REX8XER.ASHE ¿ lá . 3, AS7H A4Ü3 
GR. WP316/316L + NACE MR0175, BV 
SCHEDULE S-40SXS-40S

SQCKOLET, HSS-SF97, A182-F316/L SW, 
CL3000

FLANGES

FLG-UN, B16-5. ~A182-F3l6/L NACE. 0.600, 
RF SQCOULE S-40S

FLG-UN. B16-5, A182-F316/L NACE. CL600, 
RF SOCOLLE. S-4QS

FIELD MATERIAL

c a r a c n  DESCRIPTION
u

(INS)

PIPE. B3& 19 /  B36. 10, АЭ12-Э16/1 NACE, 
PE, SH.S SOOULE S-4DS

10

11

14

15

16

NIPPLE, 100LG, B36.10, A312-316/L NACE, 
PE SCHEDULE S-40SXS-40S 

EL-90, B16-11, A1BZ-F3I6/L SU, аЗООО

SOCKETWELL FLANGE, ASHE 516. 5.ASTH 
A182.RF, 600.L3S SCHEDULE S-4QS

GASKETS

GSKT-SPVND, B16-20, SS-3I6/GRPHT, RF, 
B16.S, СШ30

SPIRAL WOUND GASKET, ASHE B16. 20.SS 
316, RT, 600 LBS

ВД-TS

BLT-STUD, I*»  X НЕТ, A193-B8H/A194-8MA, 
18а  OHH BELT LENGTH

BLT-STLQL im  X НЕТ, А19Э-В8И/А194-8МА,
п а о н м  вол length

VALVES /  IN -L flC  ITEMS

VLV-CRTGT, LP, AP1600, CF8H, RF. CL600, 
BB, TR12, FLEXV, HU 

VLV-CRYGT, LP. API602, F316/L RACE, RF, 
CL600, BB, TR12, HU

FLG-BLD, B16. 5, A1B2-F316/L RACE, a 600, 
RF

1. 1/2 

1. 1 /2

6
1 . 1/2

1. 1 /2  

1. 1/2

PIPE N & < INS) 6 
CL LENGTH <M) 1.1 a i

1. 1 /2
a 9

STQCX CODE 

C6 1CJV

C61CFU

C61U88

C61ZUB

C61ZV9

STOCK CODE 

C61CJP

C9S9NT

C62C65

C5CU2P

C5CU2A

C5ZTLR

C57TF8

CBH3PX

CBXGKU

C62AKX

ЗТУ 

0. 2 M

QTY 

a  3 M

NOTE :
1. WHERE JACK SCREWS ARE REQ'D. REFER TO STANDARD DRAWING ■

AC-0 3 6 6 3 0  -  IN S TA LLA TIO N  OF JACK SCREWS FOR FLANGE JOINTS 

г. WHERE F IT T IN G  SCHEDULE DIFFERS FROM P IP E , TAPER BORE F IT T IN G  TO S U IT  
P IP E  IN  ACCORDANCE W ITH WELDING PROCEDURES.

3. ALL P IP E  SUPPORT GUIDES AND L IN E  STOPS TO HAVE 2 nn  GAP UNLESS 
OTHERWISE STATED.

4. FOR O R IF IC E  TAPS O RIENTATIO N DETAILS SEE STANDARD DRAWING «
A D -0 3 6 0 0 4  -  O RIENTATIO N FOR O R IF IC E  FLANGES

5. P R E F IX  INSTRUMENT NUMBERS WITH UNIT NUMBER
6. ALL WELDING. PUHT & NDE TO BE IN  ACCORDANCE WITH FORM 167 

'S P E C IF IC A T IO N  FOR WELDING. NDE & PWHT' -  BY CCC.
7 REFER TG LET FDR L IN E  CONDITION.

4DfiîL
^ 4

[original

C.C.C.
K G P

DOCUMENT CONTRÒL
SITE MASTER

RECEIVED

1 S FEB 2008
K G P - DCG

Á
^  KHURSANIYAH GAS PLANT (KGP) 
^  ENGINEERING DEPARTMENT

REV. 0/00 2/02

REF.
DATE 26-09-06 07-12-07 % •

PRP-D Ш Ш Ш ОК

DESCRIPTION -  I.F.C. 3.T.J.V RBRSON 
AS SHOWN

CHK'D <— — '

APVO

c. 0.

E 3 56 2 6 0o (V 5 j 
N 3 8 1 7 3 6 6  Г Ш -  
EL + 1 2 0 9 2 1 -  —

1 C C C -Q C  D E P A R T M E N T  K G P  |

WPS WELD No.
¿ ■ 1 -O O Î л - ч А
i . J - o e  ^ ■ i o ,  - a

.

т а я т и т ш а в х т -.

STAINLESS
STEEL

.о к  nos вмдш smurai, i 
m orue гоgnau smurai ( PAINT SYSTEM: HI-TEMP 1027

L IíC  DATA NO. REVI SONS 9Y CHK STRESS WST APPY) DATE
P i ID

PLANT-ELUID-SEQUENCE No.
SPEC
CLASS

INSULATION
PURPOSE/TYTT-THICK.

HEAT
TRACE ISSUED FDR CONSTRUCTION CAD

K 8 3 -P -6 1 13 6SD 0P01 IC  90 NT $ RE-ISSUED FOR CONSTRUCTION CAD

RE-ISSUED FOR CONSTRUCTION -  REVISED AS SHOWN CAD 2 1 .  0 8 .  0 7

A

О
О
vu
FFW '

L E G E N D
SHOP WELD
FIELD WELD
TACK WELD AT SHOP
F IE LD  F ITTE D  W E L D (lO O  >IM i

D

XTRA LEN G H T)

SPOOL No. 

PART No.

DESIGNER CAD BECHTEL/TECHNIP JOINT VENIURE 
KHURSANIYAH GAS PLANT &CHECKED TPS

RADIOGRAPHY 

NOTE 6AUDIT JMC

APPROVED

PROJECT No.: 22 34 -25 13 6  | OES. AREA :3№ZN |J08  No : 25136.НЛ

STRESS RELIEVE
3 N g Z N - K 8 3 - P - 6 1 ; 3  I 4 *  4 ¡ 2l i . C 9 . 0 7 •;п т е  6
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SHOP MATERIAL

COMPONENT DESCRIPTION
N. B.

< i i ®

PIPE. 836.19 /  B36. IO, A312-316/L NACE. 
BE. SMLS SCHEDULE S-60

FLG-VN, B16-5, A182-F316/L NACE. CL600, 
RF SCHEDULE S-60

FIELD MATERIAL I

COTOCNT ASCRIPTION
U

(INS)

PIPE. B36. 19 /  B3&. 10. A312-316/1 NACE, 
PE, SMLS SCHEDULE S-4QS

NIPPLE, 10QLG. B3&. 10, A312-316/L NACE, 
PE SO ST ILE  S-40SXS-40S 

EL-90, B16-11, A182-F316/L SW, CL3000

STOCK CMC 

C61CM

C9S9NS

C62C64

SOCKETVEU) FLANGE, A S *  B16.5.ASTM 
A182, RF, 600 LBS SCHEDULE S-40S

QTY

a  3 H

WHERE JACK SCREWS ARE REG)' D. REFER TO STANDARD DRAWING »
A C -0 3 6 6 3 0  -  INSTALLATIO N OF JACK SCREWS FOR FLANGE JOINTS

WHERE F IT T IN G  SCHEDULE D IFFERS FROM P IP E , TAPER BORE F IT T IN G  TO S U IT
P IP E  IN  ACCORDANCE WITH WELDING PROCEDURES.

ALL P IP E  SUPPORT GUIDES AND L IN E  STOPS TO HAVE 2 nn  GAP UNLESS 
1THERWISE STATED.

OR O R IF IC E  TAPS ORIENTATION D ETAILS SEE STANDARD DRAWING *
> 0 3 6 0 0 4  -  ORIENTATION FOR O R IF IC E  FLANGES 
’E F IX  INSTRUMENT NUMBERS WITH UNIT NUMBER 
- WELDING, PWHT B. NDE TO BE IN  ACCORDANCE WITH FORM 167 
’EC IF  ICAT ION FDR WELDING, NDE B. PWHT' -  BY CCC.
"R  TQ LOT FOR L !N £  CONDITION.

A  KHURSANIYAH GAS P LA N T (K G P ) 
ENGINEERING D EPAR TM ENT

REV. 0 /0 0 2/02 ;

REF.
DATE 26-09-06 07-12-07

PRP'D KAURAN AAROB

DESCRIPTION I.F.C. B.TJ.V REVISION 
AS SHOWN

CHK'D ¡ f a ' -
A PVD

C.C.C.
K G P

d o c u m e n t  c o n t r o l

SITE MASTER

\ 1 IN F  DATA I
P U D

PLANT-FLUIB-SEQUENCE No.
SPEC

CLASS
-J iS U L A T ID N

PURPÜÎE/TYPE-THICK.
HEAT

TRACE

K 8 3 - P - 6 1 13 6SD0P01 IC  9 0 NT

O  : 
O  :
TW
FFW*

L E G E N D
SHOP WELD ( / :  SPOOL No.
FIELD WELD □  : PART No.

: TACK WELD AT SHOP
: FIELD FITTED WELD(100 MM EXTRA LENGHT)

REVISIONS 9Y CHK STRESS INST APPT) DATE

ISSUED FOR CONSTRUCTION CAD

R E -ISSU ED  FOR CONSTRUCTION CAD

R E -ISSU ED  FOR CONSTRUCTION -  REV ISED  AS SHOWN CAD 21. 08 . 07

Besides CAD

CHECKED TPS

AUDIT JMC

APPROVED MAI

issue  : air-  21. 09. 07
STRESS RELIEVE

n d h n f e
BECH Ta/TECH N IP  JOINT VENTURE 

KHURSANIYAH GAS PLANT m
PROJECT No.: 7734 -75136 1 OFS. AREA : 3N27N IJOB No : 2bl.3b.AUl

SHEET RE V

3 N 2 Z N - K 8 3 - P - 6 1  !  3 ?  Or 4 2




