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Parameter PLS1 PLS2
1 Grade range A 25 through X 70 B through X 80
2 Size range 0.405 through 80 4.5 through 80
Plain, threaded
3 Type of pipe end belled : special Plain end
coupling
All methods
4 Seam welding . A.” methods: C.W except C.W and
limited to grade A 25 LW
51| F W:\Afgque“rency NO Min... 70 KHz Min...
5
Required for grade Required for all
5-2 Heat treatment SX42 grade
6-1 Ck]‘ci:“s'j\;?s g’l's;‘ C | 0.28% for grade > B 0.24%
62 | MaxC :)?F:g"’e'ded 0.26% for grade > B 0.22%
6 6-3 Max P 0.030% for grade > A 0.025%
6-4 Max S 0.030% 0.015%
65 | Carbon equivalent When purchaser Max required
9 specified for each grade
Mechanical : Yield : Required for
= strength, Max None required each grade
7 |72 UTS, Max None required Required for all
grade
7-3 | Fracture toughness None required Required for all
grade
&1 Re%?clgisz \t’)vs(flmg Permitted Prohibited
8 Repair by welding .
8-2 of weld seams Permitted by Prohibited
without filler metal agreement
9 NDT When pL.Jr.chaser Mandatory
specified
10 Certification When is specified Mandatory
11 Procedure qualification None required If ordered
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Company's LOGO

Quality Control Plan

Client: . o Document No:
- Equipment Description:

Project: Rev.

Purchase Order No: Reference Standard/Specification: Date:

Sir Ref. Test A Inspection stag
Description Standard e _CC'_ Docum. Client/ Remark
No. frequency criteria Manuf len
/Spec TR
1 Material
1.1 Steel making
T f Plat
12 ype o' ate
rolling
13 Marking
1.4 N.D.T
1.5 D.T
Chemical
1.6 .
composition
Welding
material
1.7
(electrodes &
powder)
Inspection
1.8
report
2 Forming
Edge
2.1 & .
preparation
Final
2.2 . .
dimension
Marking &
2.3 .
recording

VWA




2.4

Type of

forming
3 Welding
Tack weld
3.1
(No of w.p.s)
3.2 Pre inspec..
Inside weld
3.3
(No of w.p.s)
Outside weld
34
(No of w.p.s)
4 weld repair
Preparation&
4.1 remove of
defect
type
4.2 ofwelding
(No of w.p.s)
5 Expand
T f
5.1 ypeo
expand
Percent of
5.2
expand
6 Hydrostatic
test
Percent of
6.1
pressure (%)
6.2 test pressure
Holden time
6.3
at max pre...
Report &
6.4 .
recording
6.5 Marking of
3 ' tested pipe
3
) 7 N.D.T
) 7.1 u.T
7'" 7.2 R.T
& . .
3 7.3 M.P.I
4
D 8 D.T
9 8.1 BODY D.T
q’
hd
D
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8.2 TENSIAL
8.3 Charpy
8.4 Bend
8.5 Hardness
8.6 Metallogra.
8.7 retest
9 Dimensional
9.1 diameter
Out of
9.2
roundness
9.3 W.T
9.4 Straightness
9.5 Length
Weld
9.6 . .
dimensional
Workmansh.
10
& V.l
V.lin & out
10.1 .
side
Tolerance of
10.2 surface
defect
Result of all
10.3 .
testing
First day
11 production
test
11.1 | Selected pipe
11.2 N.D.T
11.3 U.T
11.4 XRAY
11.5 M. T
11.6 D.T
T,Y,E, CVN,
11.7 B,D.W.T.T
All weld
Weld ability
11.8
test




11.9

Macro
residual
stress test
((for S.AAW.H

pipe))

11.10

Report &
documents

12

Marking

12.1

Type of
Marking

13

Handling &
Storage

14

Document &
Release note

Prepared

Checked

Approved

:L’.‘—’Wgs

25 vz Jels 398 Jad od)len jl phST o Al o plody 5 Lulyd 4 (S )
ol 005 didel 30 lady 5l golawd Wged (gl g o Juad
odiled g ol CutS edl (S lpde euiSdnd by buo pld -Y

O g cadls W) g g8 slaalgl

VA |




VAY



B g
i bl

S3Ved Sladlal ysea ilisle



VAY



e Jlodl soYed sladlet s sa sl gole)

Flio p> (SolSe Cuaglin i OVgh 13 39240 jolic )y gk & Oliylel (pl
sbdy I dlasgame ol daly ol 3 05 e plsl b SS g e slagys
Pam g bl kg b aiges Jlad 5 cwbrs oy Jla s kalyd (6l
ol 35,5 W) Ll S o Lilegl dbgye sl lulyd slae (s3lweslel
g oo (AL Al aJg ape dll I wlals

sl g5 slagilegl ol 5 slagiilel

O g cadls W) g g8 slaalgl

VAD |



¥ s boad 3JUT -9

N Glae 2,5 o plsl i (slabyy b dg) g claals )5 w81 ) plesd U
it 5 Cate dab Ll 1 liges ord o3l paw 59y SoyiSH dy dbul
P b Db o wSwie jedie S 4 A8 b Cul awd M Ao xS L >
Mo yolie jlpliS o Al il 4 drgi b g WS o0 SSE 5 plulid |) polie I plS
Z Jolis b ladg) udos o3y b 4> 4 dogi b yolic Moy gd 0 asuie SV ) L]
Do o dmslie dbgsye (sladlaliwl > o

slj 8 as oo | Glueb!l l ax g il &y diged (59 oKuwd uwl.oﬂ S
258 o0 pll inle]

(P) 1is 5 (S) 5,555 «(Si) mmebis (M) 550 {C) 1,8 slelis pokic ) oas

) 65k cuenl (CE) Joleo ()8 Lalosl ol 55 a3l o (MO)

VAS



SilSe Sl lojl —1-¥

Ga g Job hgr 9y & B 5 e Jlsl slady (SSl e yialej] o yene
1l 1) 7 4 535 o plosl ASTM A 370 5,155kl 3ollas landlg)

S SialesT —F—Y—1

5 b lp KBS G5 dadlg By gl perbed G5 gy e Gileil ()
ol cSls 5,5 e sl Loy i (sl "s Il e ol 5 el
G &S Cwl dg ananb slaoly opyiens I (SO 5 04l (0L Cuonl OV iuiS
siolejl cpl 5l Jols ol awslie 5 Juloo g 450 4 dog b laa¥ed 5,8 o JUis
DS o0 Oy

oPgr g S5l 05 b e (JolS dg ©jgar pj JSb 4 pladises polate ol 4
g e 010dS S olKaad b g 4 T palls e g 4 g

O g cadls W) g g8 slaalgl

VAY |



£
2|3 2 %
w| 5 =4
3 .|
o
4, -,
"1, 4
| “x
I---|—-|--I—--"'I|

puiS Gileil Slles =z igr kg — o diges dlal —dill 1 £ —Y IS

YAA



0,8 Cpizmad ) piY gd Cdd quo)l ol C)T Ce g g g0 Jlosl 0450
Gl (§y9p0 yoime Hlojlw S lawgi olKiwd (29
Joys ol ueal I gl Cap g b Uher 4 Cund iy diged by oo

Fsopbund (S dplone — Al
b sl quolite (oS b 3 d9e Job (ol el 2> 1 J3 T Son (196 5.l
b Job b33l gy (o8 Jlde Bl b o 5l am g el Jlesl iiS (ggp5 e
e 31 5 M58 ol a1y SVl 5 Sty Sl o jye Sl A0 292
4 ks s 535 My bl ity eslud GBS diged gl glate g p 95 ()
ilejl glej 3 Tgwgys diBg b gl ol 5 edlitel anle il (glagby,
Pl o ) oolital 58 o o "ol g ) odlitl g T piecumlus 5 7 oo o)

Adbe SLaylIS ) hey ol 2 piiee (598 (slasds,

i m

Eiross-Strain Diagram Showing ¥iold Point Comesponding
with Top of Knea

O g cadls W) g g8 slaalgl

VAQ |



Straln

L
ole=sm

om: Specified Off set

Snesa-Sirsin Diagram Mer Determinalkon of Yiekl Strength
by 1ha st Meliod

- | ey

=

Stroin

I
I
I
I I

E

om: Specified Extension Under Lood

Slress-5train Diagram Showing Yield Poinl or Yield
Strength by Extension Under Lead Method

ool 5 S Slnia ¥ S5

VA



O g cadls W) g g8 slaalgl

NS Y5 -0

S50 diged JolS (S sl & Wged (55 0ad Jlosl (235 (59565 S puns |l
Ggys dxduo 3l gy sl e Cuny (Si5euS (IS digel adyl plafie daw
i Cundy (55 g G (e ) dal o iy b il edle

@l Wgdioe il (SoueS (A5 Glue g sladg Sl 4Gl 4 s
Dy Cuenl (o) Kigx 39, Gl > islesl ol

2 Aol G vl dr (S G5 4 el A5 Cand doyd e
(2% 100 ) ol 3V5b g3 60 S osimaclis

FUgb Il ae b (e dlone — &
5w g Bed o )8 CeMe (L1) ojlil b diges Job cas 53 aais 9> yiulejl 51 3
Jsb Gl 2oy L(EL) 55 Jses® o 5 (L2) w95 e (5 ps50jll ol 93 alols iuloj]

(L2-L1)
L=——100
L1

Tyl blundl 31 )b 51 (o555 mrland T durlone —
lre )3 1y diged b ony Ayl ) Ghle)] Wised g Sl glails (39 el 3
Caa Spy b e ol ye0 g dmde B cul aad alb sl ol Gl &S
O Glm g 5 el Sdgnn gy b diges 95 d9bion i EanCaplas (18145
sl 3 dons g okd basie A b sl 5D Jlis Jlael b 3980 adss
g JUis (p8)S Gl 0 b oS e el HLiS Jlde clls pl 0 WS e S 4 g9l

g o dle pj Jgoy | eddud (5 e dlg) jlad g culus

P 2ST S PD
= 5 = —
D 2T




ool Ay a5 D g ceabies T epores 55 S wotd Jlael [lid Pz Jgad cpl
Cawl PST xoy0 ) By cons

g blas > alg) 3 las] 3)0 48 ol oyl wlite digas (g0 3 b Jloc!

5 digas 59y g Y g (2,55 () Sindle (i Sl pae W o] a5 Wil e

Sl Hye8 0 S0 ela iy & Cod (6 pduy dloiel

Ay bladl ) o3l b oubasd (5 cyees 5 —F IS5

¥ o by T —F—Y—Y

gde alejl 5 slacdls )3 oladises (b RLSSS (ow)n o

T Pam g Gl — I

39“4,_;0 on.Mf u‘,? (_;'>)1> . 5 5 39‘”@ 03),;;_'9 u,\,9> L§1>b Crond > O" )
F oo B maw Lislesl o

Dybige o1edS g JBID Caend g dgde 03pdd (e 2B Caewd b oyl
S5 ] Cges g S0 )8 s il 390 €8> @ ladigad piolesl aosls 5l aw

'As)'jL_S'o )‘)‘9 Cadd d)90 oD U)‘P Mﬁ U"? du}lj N S S L‘

Vay



O g cadls W) g g8 slaalgl

) oA 9 dlols peli g dvaws g yhd Gl Lilefl ol o deg LB S

Do oo dwlre diged o Culus 4 axgi b &S [ Sden

TSP Canglie iga s (43,8 e izboj- &

G ekl Gl Bk Mg (Sl Coglie e b oS ladld
Glae dg 4 has jan BN pa ) jolate (pen 4 29 bl (35 Fave ©)50
2y o518 Linlejl 3y90 gl I JolS dils S Sjgo 4 wiges Jloa £ - 5 JSU

¥ L) T
II_;EEW: E'f’fii E’ A :
A, A A,
Key
1 welding 4 weld stop
2 coilend 5 two lest pieces, one from sach side of the weld stop
|

two tes{ pieces from each coil end

ua)fcla.w.ouwbj L gad w\aﬁ‘_}:u F—FJ&;’;

yay |



Glae Jaiol g 92,50 Sypo Gilel a5 pKe 0 ladigel 385 ()il
o yo s 3 55 Jlosl (9,5 plaws Salojl 13 03 0 58 sy 3y90 Abgrpe 3 il
9d e pLol j 2 pd &
Py So b pgd o &S gy Jloel Jl am o BLbI (2l 5 Joge dibate JyuS —ill
Ohgr il 4 sho clle yd hlefl 81 Al pe plys S 03,88 1) Wy b
Pedioe @ly ()il 290 Sy hgr 42, A Sl ST (3D
plonl S 03,28 1) dg) Jlad pgw 93 & g9y Jleel I an dg 4y 5 —o
DS
ey A9 ad g3 &5 gy Jlesl jlam ol SLbI Sy g i ailate S8 —g
23l 290 S o Wl 32y oy 3 (NS ST dlsjo ol 3 il

DS 0 )

035 g Gilejl F -V S

*a3 90 glo ) T—F—Y—¥

Wl g ol jabre anl (i o8l clagled 4o 4 Cuglie i
S e pasde 1y Wl oad e (6550 ol 9 and F-A S0 polal wile oladiges

Vay



O g cadls W) g g8 slaalgl

Sl 4> izman sl pio sl Jld g5 g Wiged iy Jore ol hlel ol
Al e inlejl ol g an g BB OlSS 51 ol slales )0 WadVed odes Cans 4 4 g5l

J'f;-.}-?_,r’,'},j' ct test

oy 4y Coglie ilefl# — A S5
Gl oal zy 3laibisl Jolds o Ao £95 5 0jlil o (gly g Jore g diged dlaw

3w o) dalais picams oS Job  hex A Cuwd ax )0 Ae aygly 5l Ay sladiges

Ngd oo ALl b o (AL (Jobo o>

sl dar (65 ] dwlone

W93 b 2)55 » 1 2 Job gl (63l el oamlio BB £ IS5 3 &5 (5 pshailon
5 o3l i g5 abre Liale]] ol Bam oS 3530 i o 51 )Mk e sl
D9d (o dwole yj 90,8 5l (5531 Gl ol diged Canglis

Epot=M.g(H—h)

ooy iyS 3l b obs B Jgb 59 M woss wda (65,5l EPOT Jgey8 ol 5o
ol 43556 £la5,1 D g aJgl £lis,l H ()

140 |



Starting position

aps el F A s

*aiy9 3T Lghw aslo)7T—F—Y—F
Dy s Shear sop (pSojlul jglaie 4 iulesl oyl

9 9530 4 O Ol a2 9 PNV 5 F) e laSa e (le]] aigel

&S oy diges Deb o ol Cusd cas cola gy Laed S BKG S
dar g Bgdse MRS H32)8 53 odd iy (Sloj Do 3 Cawl 03)5 sl @ e 3l
Dges paw Casd Jl dm g e atnSS djg il bodw bwg pY gl Ol
tiges b b g je gl th duslio slagydg) 4 > 0p5 ) 45 Shear (slyend
G S 4 ouilesdl pdaw 5 Bl Cubus K ojlul 4 diges Byl bl g 0d)e8 SIS
Shear C?‘b‘“’ Lo )d ze> wLQ() 3 9 Vo o pamds ( 9 Edio cJJa.uw: ‘G)A) oW

Do oo duwlo

Vas



=

Axdiz=1 0, 36 R

| = Thdmmilerad) [-‘;}, 125, T 26,35 i)
Length 12106 11, 40.75 In. {305 m £12 rrin
hirich Caglh IdLUIH.:.‘!I‘I |
seaee T |
7 | ot g 5 2
— #
" secmon aa ﬁ/‘l |"'—I'rlmrwm L}.
mnﬂmm_,l-ﬁltmlut!?rmiiﬂml— 000 in, 2 EEER
{143 1 SE ) 1000 e R
bt}
Span 10 In. £¥ig b, (254 mm£! 6 mim)

@59 351 Lot inlejl £ — Ve JSi

/rmm £ This area b be aval.aad In e
Al ol e el
& tho kacham surbace.

wyo Lioles] CunSs pdaw duole £ —VY i

T o Oldalojl 4> 4590 e,
o9y b Olislejl 51 S5 by Ol s 0l Gl (g5, Hlade JbB, )lages )
Jolpd 4 G ©jgar (phb los Sl b Bl glos o3k > ()15 pl el Wy
(il olialoil ol (gladiges 5,5 oo plonl 4o sladiges g9y o Sle 423 )

Dgd g 48,5 malg 4y 5 LS I Sle 4l

O g cadls W) g g8 slaalgl

\ay |



by bl b by clyuss 4 cuns Shear woys samdjlis a5 loges pwy wimed

9ien plosl 3 iy i by 5 a5 Slilejl ly (S

* i i gl ;T —F—Y—0

saie & Giolojl pl 500 plual doi Jlis )3 e G Caglio I sl @yle 5
5 Ol glre 4l 5 Ghgr (B Oezmen 5 e Slles  a g iy (B g
DS o bl )l S 4 dbgrye (oladluibuol b sl duslio

WELD METAL
X %\, ' X X
L™ e
o *
" -
* Xy X €X ™
- %
& L
S o, X L X
F. | ) ‘I
PARENT WETAL e / !
HEAT AFFECTED ZINE PARENT METAL

LOCATION OF HARDNESS FOR SAW PIPE

;’II\‘
|
o

b NS . 2 B —
i

/

I

L «ELD CENTRE LIME
=a  HaZ
L8 BCOy

LOCATION OF HARDMNESS TEST FOR HFW FIFE

VAA



—ﬂi—ﬁ"—lnl————l—————rll'.H——

\\ ',,//

x___‘

e

I
— I_ -

i
- 2
I
I

LOCATION OF HARDNESS TEST FOR SMLS PIPE

i s alojl Joxe £V IS5

3 Sadon 4 a5 M by, cul el i gyb (e el slecks,
Oogar (SFweS G5 5 osked G35 lilof] ) Job @l ) pren il
Sblge () i BB )5
Brinell: Vickers: Rockwell C:
l Loa ‘ Load ||, Load

EPhE 136° ! 120° !

et
:

(=8

S g iolej] glgsl £ =Y s

O g cadls W) g g8 slaalgl

124 |



HB J p (oo S — I
sl diged gy oo Sy )il Hla L oad covw dezle g5y 956 Jlas] b

HV 5,59 (oow o — o
oo ey 4> D W aoli Losncllmye pio IS8 & wldl SO (g9 gp0 Jlosl b
Al g g ped Jolbs 5l 550 (B S e sl 395l 31 dges )

Y ST

J55) (e S — &

23555 o0 Lol i Sy 99 4 pialesl ol

HRB o Jss1) ()
o ghie gaw b oond couw derle g9y Abye 95 (b e o Jleel b

..))U_fu_n L5l>)" .)9$ )‘ Lf)" 4394).5 9y 2o Odo jd 4> yd VY- 4)9]) l) DJJ&LEJ‘C{)A

Lol il cas il o ol diges pdaw > 3485 3ee Jolbs 5l HRB e

bs.wL;o odlaw! 059) U" )‘ Jo.wy.n ‘;a.’>w" >

HRC . J#1, (¥
wsli booasldlaye pro IS5 4 elall S (g9) Alye 95 (b (pxe gy Jles! L

D09y ol 5 YL s b aldad aalejl can bl e Crnds g pdaw 4D 3485 Gos
Dgud oo o3l




*qu.o“ L OWEC VR
5 oilejl Clles Wgad ip 4 5l goh 9 bl Joo BB LaolKiey
ulxb.‘? =Y 9 le)u.o u)Dco).«.C- uLwLoj L)"‘ .))»fu.o Pl?o‘ OK)K ).) 9 & d).«fd?:.;.u

il 05 20 4 Lol e eo)l8 g 2 agg Ll 5l (ki glgil il e ]

Slaoslo g gow ()

Siloley SIPeSS I g oolitul (B on)E Jlome Gl SesS slalg
oo 5> ol 00l odlil yialesl 3590 318 pdaw b dygd 5l am ol o olise g desle
Ollad (g5 4> pa A (e e ) (IS p g gl G &5 001 5 56 deale
gl 9 335 op syt 5l L drle g Cunl jS derle ays e il ob;
Dby dezle g WS e Ol i |y wps 5l py ol lab A5 e B (st
S (o0 (S

Impact body
Magnet

Tungsten
carbid ball

Coil

Sldezlo graw Bw oKy £ VY S

Soo gloel b o gowe (¥

Sy el S5 gy Wile Wised paw (59, (Sibygp dbwl Ll Gilesl ol b,

255 o bl Sgo sl U9y 4 o) dplre g a8 51 Bes

O g cadls W) g g8 slaalgl

-t
-
—
—



Syo gloel b gow gt islejl oKiws £ —V0 i

F TSk g SO Sbio iwlo;T —F—Y—F

Cuoglie oo 4 o Wl ol (8IS 5985 I (lisabol 5 3¥98 (Sgp> Jldlo gy sl

oaboil pgpns el i eSS claie Pl izes 5 (S0
9de0 pbxl pj gy & (SS9 Ske

DyS o Pl i B sladiges alie aiges (gjluoslel —Lall

555 50 g8 adllan 3)50 CgSig Sue ) 0ad Cile g gl sladiges —o

pleal pas b plesl 5 (Soysl conglio Bor 3> (oS )l 98 ol —2

Ngd oo U015 5 ewyr )95 el Lo 53 0kl sl e

ol g o338 byl 31 JESH sbdlgd Slisko;T —F—Y—Y
cldg (55 8 Jusl cbdg jogase p; cliskl (398 olisll 5 adlsl
: 3,5 o ool NACE TM0284 & TMO177 (sbas bl gillas 35 oo 5 by

* Sl gns el oo )3 _ed 5 —
*039)4‘?&’ Ja-ﬁm ),) - :’ L):.M-o;_ o

S5 Sy serin g

%“5)3 ‘593 u%bul> -

vy



Fowiud Juad 8519 £ Jgua

oj‘ 9 pls

Ultrasonic Testing

0319 &y
Syo gyl b shalel

Ring Expansion

o 5 s (gl Sy blaws] islo]

Step Wise Cracking (SWC)

S 5 S5 gt piole)]

Bend Test i yile]
Face Bend S Ui T D Lied Linle]]
Root Bend OO Aduy Cad ) Lied Linlejl

Hardness Test

s igla]

Drop Weight Tear Testing

@59 3131 bgias iales]

(D.W.T.T)
Charpy Impact Test o ialojl
Flat test oS awe Ligle]
Chemical Composition o ypolis s gl U]
Yield Strength ok plSoxil
Tensile Strength oS oSl

Elongation

S Gl 3 Jo Sl

(CTPDCrack Tip Opening )
Displacement

Sy Se GhymS g S

Sulfide (H2S) Stress Cracking (SSC)

Syl g duwol basee j3 5 oS

Hydrogen Induced cracking ( HIC)

59 3985 5l (BU oS

Offset Method

ook dlads poni (lyy a8lo3

All Weld ( tensile test)

(058 Galefl) Al g

Extenso Meter

blul g S5l olS205

Autographic Diagram Method

RV LY W YRR SV,

Drop of the Beam or Halt of the
Pointer Method

Al e (sl gy dnyie el (Sl )

Portable Hardness

O g cadls W) g g8 slaalgl

—
.
—
—




03lg pb 0313 R y%5
Metallographic & Macrographic 595k 5 B, Ske
Refrence g
Yield Point ol dlads
Transition Curve A G 0l ol (65,50 Hlade Hldged
Lod &l yons
Round 3)5 dlo Oyguas (S diged
Full Section oS inlejl (gl JolS dlg) diged

vo¥







y.s



u.b’-l: é.gl;o Cow ).Qs
S Jlw govk oS LJU Ao /OlS ylge 9>,
VYWY B o w8y Slwds udige B O i slygel )
’ 5 Loy L8]
VA o331 g syl Y
ol,s;b )fnl
\YVY S el Koo g (B o (655 Y
VWAY Slgnl s5lualy) o o3ludlie (B SolSe (635 pole ¥
sy hb s clule Jlis!
VWYY Slbgy denl udige B o
Epo)y (b yd gle dg) byl
wa. doie> 5
el dg) bolas

VYAV Samyd g ole S b,y Wil (a2 (sly 59y D) (cond \4

YYWAA a9, A
)95 LoglS iz L3 2l

S5 sl SKdg (55lesS
\rai S8 ol S !
);‘Ss

YWAY )‘).:.w oKy .))95 L;“’W J};.o] \E

HSie o dote

O g cadls W) g g8 slaalgl

—
-
<
—




il Jls I 0355 )G Ao [OUS plgs | iy,
&3 glaan]p Jsol
$ 9) >
VPV R V)
b pi | SS9 e e

Ll Asge 3 ool JS5 Jseol

VAT N Ve VY

1,8 (laggy il
> 2 g ols Al /(g5 )gllie g olge wigs dmbio /(eS| CS Wb dmghy (led)bo WY

YA




Ju
govk oS eI Ao /olS oylge 93,
Sl
ASM METAL HAND BOOK/
2010 ) ASM )
International VOLUME 1
ASM METAL HAND BOOK /
2010 ) ASM Y
International VOLUME 6
AMERICAN SOCIETY FOR
2007 ASTM ASTM TESTING AND METRIALS Y
(A 370)
AMERICAN SOCIETY OF
2010 ASME ASME MECHANICAL ENGINEERS ¥
(B31.8)
AMERICAN SOCIETY OF
1994 ASME ASME MECHANICAL ENGINEERS N
(B31.4)
AMERICAN PETROLEUM
2012 API 5L API 5L 5
INSTITUTE
AMERICAN PETROLEUM
2012 API(1104) API(1104) v
INSTITUTE
AMERICAN WELDING
2013 AWS AWS A
STANDARD
2016 NIGC NIGC IGS-M-PL-001-2 4

O g cadls W) g g8 slaalgl

_/t
*
s
L




vy



o b



