fira819ena1552 UBUTUNUNISINNISURSDATEY

unsAU 2566 m m
Q 33 ouulsiaSuyio tiwonaooru funlorU NSOINUILINUAS 10240 EE% %EC

2 Thedwr 0 2379 0141-2 Thsans 0 2379 0143-4 s
@  www.enticcompany.com uBth Bufa 9o



t& SIAMRAJ PUBLIC COMPANY LIMITED

UTHN AETI I TI0R (NHIY)

@ r Vv = =1 = =) 1 1
LU ﬂ]i‘iﬂ‘ﬁﬂ‘iﬁﬂ!ﬁﬂu NIURNINUNIDNIIAIY

i ly
gy
melu 24

42 T

|

du A e o -
gudsuiFasieaiou Tnsamsdenomass suma

UTHY T01051% TR (UHIrd)

@ ' = A4 &
Wnauedoduimisimedemaud lydym

UASHANFANINIY

nauludsdfeedeu

= s TI
AARTUATIVABLBE19ADITDY

aduazdaiinenunmiisnudiesdu

24 114




£§ SIAMRAJ FUBLIC COMPANY LIMITED

Bl 5y ATy 1A ()

fypaFeunn 2 u

Mlumsudlvund?

¥

udan i

FamsaufiunusudeseaSuu sl

TunOUMSANHUIY
= Ainaisi
=
a
b4 v
=
S - 4 ‘
= FuudadoesFou uaznsenuuuoiy vs-1
"z
=
= Y
=
- A
quisuFesTeaFou
Y

i g A 4 Kt
ﬂi?ﬂffﬂuﬁ‘ll“ﬂiuﬂ\lﬂuuﬁxrlﬂﬂ BATHUIFDIUUNANT TH

(do¥osFounaldmelu 2 T, anifu 24 wu)

y Un@

Uszapnnmimg-fmuanumumaud lvuazmstaeiu

M3iha9 ueuneduAasey (molu 2 Ju)

 J

finms Tasamsdans

l

anfiumsudly

uflunduase
Tiveusy anfuiin

Tunyuvlesy

ffaafauanng

ganfunanisuily

Uszunsenugddiumstiuiindedeafsusiusmdoya

Ginmzdmmauazsziiunasioifeu)

é’?‘uﬁﬂﬁau

Uan. /g5 ummn

U AU

AlaTuneumue

e

AiamaIasams
A1auuouniny

¥y = 3
LAz H DATPUVINITATINADU

Flasuveumne

nozRTeaspuhnIaInaey

¥

ams lasanis




A

SIAMRAJ PUBLIC COMPANY LIMITED

UTEN qumny 108 (i)

wed. OO

& |
'ﬂu'ﬁﬂ‘ﬂﬁ i 0 - 3] 4 S

O0-000/00
wuuredudaiauiou

a2 woa
09 KP AUN

& L 5 o e
ag’luwu'ﬁm{[mu ___________________ L B ol B e R 1 3 e IWIA
voyagiousou
Y8-unuana wIe/u1y/uNaT 219N
-y W
fiay WSS
dadouFoy /oiavouus
'i"'lEfﬁ:l.EElﬁ 'P.I'Ellﬂ‘uﬂl,l,‘uxll.ﬁ:Llu'lﬂ'l\iﬂ"lﬁll,m'u
.. 8310
f5easny
{  ae il TR I SR T TR TR
*astiogsouSeude lugiisauiud g
o ar o
gmsuidmiai

y = = col
AeTnuviomnnisaliny

mmquaqﬁu

O nskdujuRmasnasmstesiuunlonansemudannden

O msbivfifnung defmun wazdyg laediumn

O anuanluniseniuey

O anultivmnzauvielignaeslunisufjifanu

O suldZsufesvialiiulumudennasmasnuiiufifudaaie

O dy . 1

Usztnndesavsey

O murieas

O  smnudasadvuasguanmaunily O

O eudaeand

=
3Rk

Juq (Fey) ..

A¥udeinaioy
.............. i ommessens




of 1 z =y 1
ﬁl"JBEI"I'\'ILE)ﬂﬂ1ﬁﬂuﬂﬂuﬂ1iﬁ1-ﬂﬁuiiﬁﬂﬁﬂa

wazlsaszuInsese (COVID-19) malulasanis

unsAU 2566 /—\EWE'
0 V4 uusiSguyio oracor mOTofl ngonuLITURS 10240 %

< Thedwri 0 2379 6141-2 Tnsans 0 2379 0143-4
@  www.enticcompany.com uSdn 1IBunA Srin



SMv@aFﬂw:sw:uw_rmr.@;r\—m_;_.vaﬁ_AScr@rﬁnﬂzrmzraﬁ;m?vwnﬁw mwﬁgﬁmmmarmnuzrﬂc
LUWITEUZONBLUZRZELRULELURL W] IE] m_-@nEH@PEE,@_MPDEZ.m@v_uzzmm_.:@crc;: MLy
o m 1 ] 5 = Mﬁ. o = ! = ™ I3

UE]PLRC MEHEAM]BLL]RLEZLUSMIINLLUHI] ] MUBCIRLALILUIT| UMLZLUUBIILIGULULIA o
a\mr#@crc_ﬁ.x °

LrgegivyeLuzEiiBLL] PR

FoE o
RLEZEU w?_,erc:cn,@mwGan awwémc_.ramﬁn@g wmacmﬁmr:ragﬂra.@vm?wawxﬁrﬁnﬁ:@ﬁ_
1 f) = i m.u i MU m Fi3 o Fi3

nm_srrc:m.cxr‘wwrcWﬁﬁﬁum@ﬁﬂrﬁanmmm&@m@@w.__ms,zu:_.?\_,_._u_._@m_ﬁw ULITLBL] BLUZUII B hr"_:mc_.h\_, °
mrnnﬂrcmmemirﬁm@ﬁ@;mﬂ °
E@E._,E_;@;ﬁwgmgnwcmmxc@m@p:H:_@:;@;agcﬁnc:cm@% .

P 13 o = f® [ (] € =
w_,:u@ﬁ@wacmcﬁmcdgﬁinfguac._cG:u;raa:m? JURILLY] CIEIMLULILE o

= = w M L= B = ..vﬂ = o ..nu = m M
G@m @cm@.:JECGxnuzﬁmt_,m;@;z@@@@wx r;n@:ﬁ,@?ﬁa@H rm@ﬂr@mz\w °
@mszgﬁmwmazar::@? cn@acs.srccEEa@:Ew@Esxgﬁaenggg U[LAMMEREIUEH
%r_,nrvrTa_.w.aw:.mu.@wxaﬁﬁzgnﬂ_b_w@@;dar;ﬁwﬁw a&mrnrngﬁwmzrnmcr_.hr:viﬂm °
;ramaﬁ_ﬂm\wﬁ?rnpﬁmfmrw\m: (ewres 1 a@ﬁwrm@v Sm%cgm\mamﬁﬁmzﬁaaawrmc\m @
mﬁ-@WE._.o@?@r:umwizmrcﬁmv@mmﬁu

MUDEUH]ABIELILSHLBHLMALILUULLBBUBENOAULUTELUNL 2LEUIULAZHIILRRBE[L]

CELINIT ANV D080 (VERvEs |i==rs]
(HOLKA) WULE ALLMLAE WALA

@Mnﬁwcwﬁhv@ﬁwrcWarR Lol |




Ly

-
MR PLEUNLEENALS
PSHROSIGNRLEL

SLERYIUNY YNACLE FIMONY gL

b SLUALSBSLTIOEU MLALUUWILORLENBUTOLIEN T
LI, WEBRAE SMTORAN R NBUELUAL LB ELTURGEE
b 5 et R
TLIgENULUNBATHILLEUL * aLatizogaUeaTgeg * / il Y gaetseg)

Lo LLULATInngRNI

A

NLORLENYTELT LLEURKLIILERETDRLERL AT AL

-

MY bl LOLERIEN[MBS)THALUANEULILUUUUIPELET

et

06 THNLINLOUMLEIUY LNEUPBIULIALEIATUSY ‘G :

et R
BLULBIUIEK), RULANEUUNLULANT N bl LELHAEN]
LEIRMIELALARTLORULEPBEUU S LEUELUNLLAH]
8 {1 YR PITLLHT UBULIZEAULEABUCLUAYILLIL ® 4o

" - _..._F__=_.==E.__ WIRLY wch_w—lE.r_...
BMOELALEILEURE LG NENAURLELYNLEIGNTT WP »

BHMRERAULCTRLEGRMN.E :
BLUSE[UTLY BI9EELUGY _G[0LE PLBUNGR NGLNY_ ¥ 2l mpw ”
DRPTLLBIFLAUREARAN, A a.wwcwcr:mm.sxrzmmm—%rér
PUYIELUNBGEUIL * € %Swgmﬁwa_.sawcms.ﬂ } mmm:mcrﬂ_mms:ﬁ._.

NLOQSIOESUNU:RISLUDECENSU

61-

CERLIAET ANYAWOD I ViRvis
(HALKIY) WULE NLLILAN WALN

| Lo

mﬁuamcwﬁkv@mwrcw@_\z



OFGT CSH £ DU 90T NCLRLE
unmubisunLHnmUIcSUNLOGSIOCSUNE EcEnLouNLE 3

DCHOLULINLOGSHIACSUNURISLUDECENLOUNLE 3
ubjrLuNCEEDLDM] NAtUChIruRNTNSLY ULhH SUBNUCRLIRE0RERN 0LAUD dlLepLnuY

S N B
@)
[
nRELunLY eSS UL LERY B IHNLETLOULALETSNAR
GEuEL Ul SEANARURLYBSKALILE el _Fm_.mm 5 MLEUDLERUTAIPEN=UT RUNRBLUTLE
BUETPLSUBHLRATLBAULH] BUNELUILI ot e LH??_ “ sUbNLLUNGAEULAUSLLEELY
SENILIN SAEULAUSBLEELUNSBHNTN. S T4 bl LR R0y NHUML 6L-0IA0D Bejoissy
6L-0IA0D %Pa%?_..%m_g%ﬁwmea @ uﬁmﬁpgéag&g.“ s.m._gwn_e&r.ga?vcwau_ @
O - o .
@ W B 4 D 4 —_— )
o l
.mmw =
& & 2
ER%E%T&E«EEE HE| BB AU
TLSETIBLLUTILIUTIDBTC 8 ALTIAY, Bl Psublam LLbELNLETLATEL :
snLeenlnLneELRLE LW Bwnpne TS BLUEL AT T MELUGA TS HTALLERELUBILEL K, u.t»ﬁa.as_::.am_._uﬁ..c. ;
LUYBEULaNUS Gy EaLY B A ILERL LT as U LA SR QAU ATNRUmED Y ogEULeNANAEY i ks i
LLABNGEAEUSHOL 6SSLIBAULI MLt BUEMI SRR ML 0L L penaunaiiLl Heukum 61-01ADD
HEsR SIS ELRAE Ve &-UINGD BEIBMHYRTETIH A F3EUTPRLEHELY LLILILY BECEDRLELURRNSLUNGIELL
fEE1=8LLM 81~AIAO0D Haligzbll BW=BRAMYILWIAR SURRULA MRLSALE L sub pLarA PR LTS BILLERTLAALT
(qamﬁ?ozmswcwrvﬁﬁﬁr%g & 'S s

7 6L0Z 3SV3SI0

61-0QIA

CELAIT ANYEO0 DImnd [vavves
(MALAM) BULE ALLMLAR WAL

DLAZSSMISLUNU SLpIStUsHLn atucnunLbpnlp Ll |

OLLUB QLEBLNCANCSMLCYCR NLOGSIIOESUNU:RISLUDECENSY

oﬁuawawﬁkv@merwarR



ASSUDCMENGEC SHEWLAUC LAUPNDESLUACSUISY (2C) DLRAUNBCCSLUNLOUNLE LNMATENACESLUEN BUMIsLUNSSUbCnnLbsLUbNlnEnt

AlrusLeLENCSUSU us|rbincunsu - efieateull

nagguLULe c?xmfaﬂhwﬂhwww”%ﬁﬁ“ : UNUBUMIOMNSLSLULERULY
NBCINAUYJLULE : _ ; HEys s Ren
mrm-m::...MMrcso o - %:3:%% wﬁm;.&ﬁsﬁm% rolcuuaI LsnapnLunyh
................................................. LN (S
- BJY] AOLNGULULDY ceiinLegjstunty | (i Nne i relcyuu=el uny
om_smua> ﬁ ufieu NP1 GRIYIAANUISLURC=SULS pumiINmngy] rBeapinLeEnuf
_.w_..mﬂ-m..__\cﬂw__mrc_bhw : y AR A L i T D g GO SEE
Lot upangrousnonumnoneisnal g e
Fnsgés:can_mncrﬁm;.océ ! eaginky
eeizeeeUECH S U1 NG B e e PeSUBY:RILSIUNCUBMI MIICA §
mro&p g@mnggrr.ﬁnw_vgmzrn% NJBLULNMNJARIUSLSLENLARCNM
................................................. ngsrﬁmahﬁm AELEUMA/NLIUNM euumusjbincunLIUnMLEIeS
nvrue 1 NG £~} ULGLNLCULLCMI nehuLaueereICHURIIzEN
yeresuiryuy - am_cxzcmtnm\czai_g%: s UNUNLMRYM BYLEUMPB/MLOUNMY]

5 J £ npLeBeuzen Lruwnuercnunsule |

S0
| 6 L-WCU]CRIVYMNMNISU b

4[:.




wu-_m._:m.:u_e_m:mm\}
BUNU-SAMUIOSU @

£1-01A0D UsLUNLUBN|reninLIumUesU

. . ULDMLSINULAUS ILYNSEAGEM
CLOUBIISY NUsSUERNSYIUNUNY=spf AR S
nsuLe LeLuLRCREISLUSELNALUNEE 1
0 3 NAASNSUENLUNGE LAUSSLUSUEURI

61-0IACO CRsISUNjAURENY=SN | .
SUBNLUNEESLLICEUNUSNINgILE EFD—'T___;—..C?W

AURENUISNNCYARLE — NUSNUBUNLIUNLE

LULSNUIRLARCILNGULULIWNM NA1

6L-0IA0D TUSLUNLUENUCAUINASIPESSLUNCY | m..?a._s:rcww 41-0IA00 egimd
rusuesu naLasaujrepuluetizgea Lenpeufiegd nopfinpLn :
NALRSNCMIESULY | neivte b et o
efieasLusnend | pUMISLUNOLUE ys]|nncunsu

61-dIA0D ennscjnni
neluesusen



LIasMsNMsAansav COVID-19 &HsSuwunvu l&
“RET

iﬂi‘n HFTIN ‘h'ﬁl i
SRR AL EA

wiaudlunaasrd ATK Test Tifiu 72 uu.

(1SJVaDUADIL
QNCa2VIDNAISAANSDV
COVID - 19

waasAansay COVID - 19
Tugndpv Wouda
(Gavdndumsuiiv)

a539FUAILNAGDVIBATISAGNSDY
COVID - 19 uasayga

winviunAAUMINIASVMSI:ADvaSIVIN DruHTnpUIThMeIU
IAsvAIsSNAASY NY0AONSDY

(Uszgnmiotdiiasons) Tausadn
Jijua viutu
Insomisyla
as>v3a
UKD

anukniagius:audini
375 °C

2UHADFONIIS:AU
375 °C duld

Tanunsarnu§utioutu
Tnsomsyla

SoamuHpidaidovnndu (151 )
ua:thdvuunnndsuvuanulanone
SRPLC uovlasvn1sH




|1 o §
wEH Aty SR ()

SHAMRAS FLUBLSC COMMNY LINITED |

nsmwunnaoaoau:ncm
luaﬂsaumuatn:a 19

~

HwUnVIUHgaVUNUN na: T
UENDIDYDININRDU nauaunagiasgy

-

udviFwlno UHDUF‘IUISFI CI(ICIB
KUbgoWMETUNUAMETU 3 H3TUY
iWanouAulsAtazAaNsaYNFUIED

- asyddiuguna -

wasmsduedududanitednage
Ancisfida (Home Quaeantine) 5-7 Ju nass ATK ndeil 1 5l 5 -6 fnduadomanimsooiiiuathe |

m Ha(i] uau & ;..2‘,‘;",.5‘“‘"“”" A Heme tsalation) ‘ uou -1-3 3u as39 ATK nfofi 1

—

JE—
-

dulnainisnandd 5-7 Su
ULIaSNISUDVNMASY

Y

S (a] A s |
S m o ' &
snuH1gua:lasu s Sudunaassd fudunaasia |
o

SusovonHUdgvUA ATK 10uau ATK 10uau

undaiio
A




172987190150 0NLUUNIIAINSTUVDIATINAS

unsnu 2566 /\ S
Q ¥4 nuudsaSauyio ooaaoor nDor ngoinwLMUAS 10240 Eg%% EC

o~  TnsdAwd o 2379 0141-2 Thsais 0 2379 0143-4 o
@  www.enticcompany.com UBGh I5URA S



AR TR o o | s o : ams] eeh e AexL T et gt e by T OB o M @
A | il N N s _H
1#3005) 00241 o OL 00840 o L e e T et -— — pan e S
€ LTS INIANOIY b2 3NN W u | || Wolweisna os owsa |ee i/l | 0 EPPP AR —. : LD L L B W

..... e fi we” P e masl (| [

v G ELY 1T ) N

t o g e 3ed v = sl |
LEp H3H AT 1L AL R S i |+ | GH | bl TSt | w |G
_m.:_\nsh.: HiRE L kel il s " e e e 1 [ W ElrEl &1 ual!:!._z_
o st At e RN i:h.;li!i Wow, vl | - | €D | ib6d Wit a8 | 0) |
feuy " 4 1 el it Yo iy o pepamd 10 [ + e ] - @ CETETR L
g i w1 44 1| o v o e 3 A e i e T EEN LA
E ﬁ "’ et g 5 bubpealiy ' Ve i T T W | 0 ()
QLN ANVEROD Dand Ld QALWET ANVIWOD J5ENd M2ANYIS e " o) e | |
— o SLNTRWOD dWVLS MITATH + BHON e peae
- TV 35 AT SIS G o e BT iVINHL 30 AviiE SiViE ol
calwos 34w wipoar ahilvos
aa | A WITRSS OHY DL
T i i 0] S a0
) ] "y ) o D e ng &m HAYH 3 m
{5} ] ToH T E
] 4 i = e HOLLIAUOEd DlOHLYD
Taid GNEVS TG 5671 34 + Lk e
g ; T e {0y i TR N T VR QAHI. HOROMENDS
OEd DR01L/ohd 6L IakE T (530 S IS I Mo
¥ RIURAET SIS w— HOLYDOT
[ 3003 A0k 3Bl
3 H 7 7 F 7] H ¥ 7] F WSS
g & B4 3 i 4 8 § § 4§ § 1§ m I i 1 4 B ... R
M DL B Jp B RO TOUVISID IO

Awinval Wi B0 SRS 135490
— T T

Tl MR Sl kil

£
WW LT BNST
WO R
“HEaE oarel-
BaaDI- s O00ES L
T [ P —
A= T e
[ o
AT pr
e T HOUVATTE TWHINEA
W0T b
v L)
|n|i:_|@8ﬁ._u Cmhh HoLATE STONMVEL 38335

PESI 51 AYNIOUO0D FOMRIEI3E HvA3Y




a1anuwln 2-10

aundsAnaanunanudssgansn Tussesnaasislasinis

uns1U 2566 | f\m. |
Q 34 nuudsiaBguyTio ImonAaoony RATON NSOINWLIUAS 10240 %

~  Tnsiwrf 0 2379 0141-2 Tnsais 0 2379 0143-4



ZLLIBOL LIWH GOSE TEWLIE

WULL T SO ME! WAL (MBLI) UL AT WEEr

BHIEIALTHLUIER U ALUN W ELHEMNLBE LU ]

NLALILUELERR IR ELTEWUT

- [

SULTSAUE P TR 2 L BLNLITILT
(#O0u Paubaem £00H Fpek 50ULOE PEEM) MpREURNE 5
'R AL EMATR LA L UL
(gBulieg tpep) rgesugng b
SULBALTIEIS WAL 7 inaplousnL LI
[ pluisog cpenzen (OOH Tgek) tUEuEng F
MEMIAEEUAL b RN L TRET
(2Buliog rEen) rpsmIn 7
MEIPEHMTLL & PRRSHLEULALIRICIET
{Tch0; #pk s [faeng THER) CpEEUpN

P

. [enrmtopuie]

LB
“PELEALEU PR

AT S0M R
PLUALINTR LA

WL

sHEY BOO'T HUASHES L BRUBEY RERH
FBET SOM, ATV el
DO0'ET AupeLe
Rl

t v we o

R

£ 1R G T TTHER T J— LN T T

DEUH LACLI i n:.ﬁs_ﬂ:naﬂm
L8 )G LRUgKUN E
BEERMILUGL m—
BERLEELUS] m—
ushiiugy

ALEABAMATLE o

CEOACLANLE &
(AU E] FLOHOT ChlprEe

(st ueLnes nEsEmnE RTILLREL

LEML SR LUOL LM L LR HECORLYTRE AL}
L TTRUM LD § BLAL LELYMpE  —

(Bytg-Suntn) L) b7 BLAG pLytpeR
s LT

onupfopnLTEELY

Electronically Verified by




ASVNISTiadVATISSSULNA UoUAS-50an (ASVA 1))

ar A =l B N
Fl']'i]EI']\‘H.Elﬂﬁ'ﬁ‘iztUHUﬂuﬂa‘u#‘Tutii]llﬂﬂﬂﬂ

uNsAU 2566 | /’\ M\
@ 34 ouusiaSIunv IIk00AASAU NTonl ngoiNWLUAS 10240 E.' gmé %C,'

< ThsAwr 0 2379 0141-2 Insas 0 2379 0143-4

-

&  www.enticcompany.com USUh 1IBunA 9o



PTT PUBLIC COMPANY LIMITED

Trsensthoviafnaisssuand WMaaaHanssuuanTAsYAsSANHudassuidsunawividatandns mauas

fsunawivansisadsdssanauiulumsiannsmuusa e geindanioaidnne

2ol 1 AFIMW - WHAYAIE (szuzd 1 dhengoinn - uasTIYAN) dogepn 4-2

(RE-ROUTE PTT PIPELINE HSR 4-2)

DOCUMENT TITLE: WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS)
DOCUMENT NO.: PR-W-2102.18-010-001 REVISION: C
REVIEW STAMP COMMENTS
D E: Approved for Construction.
[J F: Work may proceed. Submit for Construction
|:| G Revise and Resubmit. Work may proceed subject
to incorporation of changes indicated.
D H: Revise and Resubmit. Work may not proceed.
[J 1: Review not required. Work may proceed.
Name :
Sign : Date :
€ 11/4/2022 Re-Issued for Approval SPT Y1 PT
9/3/2022 Re-Issued for Approval SPT Y1 PT
A 24/1/2022 Issued for Approval KA YI PT
Rev. Date Description Prepared Checked Approved
By By By
CONTRACTOR:

SIAMRAJ PUBLIC COMPANY LIMITED

m

T




WELDING PROCEDURE RE-ROUTE PTT PIPELINE HSR 4-2

SPECIFICATION FOR PIPING

(WPS) Document No. PR-W-2102.18-010-001
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WELDING PROCEDURE RE-ROUTE PTT PIPELINE HSR 4-2

SPECIFICATION FOR PIPING
(WPS) Document No. PR-W-2102.18-010-001

Rev. C Page 4 of 15

1. PURPOSE

This procedure is for the welding of GAS Pipeline Project at Block Valve, Receiving Station Gate
Station Piping. The material of pipe are API 5L X42, X65, X70 API 5L Gr.B, ASTM 106 Gr.B, ASTM A 53
Gr.B,A333 -GR 6 and ASTM A234 Gr. WPB, ASTM A 105, WPHY-65, A 694 Gr.F65, ASTM A350 GR LF
2, ASTM A350 GR LF3, ASME B 16.11 ASTM A420 GR WPL 3,ASME B 16.5 Pipe Fitting with diameter
3/4" to 42", Thickness of pipe is 1.6 mm. to 20.62 mm.

2. SCOPE

This welding procedure is proposed for all welding work of Gas Pipeline and Gas Metering and
Regulation Station Project if essential variables as describes in API 1104 are the applied welding
process are GTAW+SMAW for Pipe @ 276" to @ 42" and GTAW for @ 34"to Unlimited. This Procedure
applies to all activities associated with the mainline to be adopted for the generation of the documents
for the REROUTE PTT PIPELINE HSR 4-2 Project.

3. DEFINITION

OWNER means PTT Public Company Limited
CONTRACTOR  means Siamraj Public Company Limited

WPS means Welding Procedure Specification

PQR means Procedure Qualification Record

JSEA means Job Safety Environmental Analysis

HSS&E means Health, Safety, Security and Environment
QC means Quality Control

ASME means American Soclety of Mechanical Engineers
API means American Petroleum Institute

PQR means Procedure Qualification Record

NDT means Non-Destructive Testing

NPS means Nominal Pipe Size

SMAW means Shielded Metal Arc Welding

GTAW means Gas Tungsten Arc Welding

HIC means Hydrogen Induced Cracking

SSC means Sulfide Stress Cracking

STT means A welding process to deposit a solid welding wire
TPI means Third Party Inspector

PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS))
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WELDING PROCEDURE
SPECIFICATION FOR PIPING
(WPS)

RE-ROUTE PTT PIPELINE HSR 4-2

Document No. PR-W-2102.18-010-001

Rev. C Page 5 of 15

4. REFERENCE DOCUMENTS
ASME B31.8 Gas Transmission and Distribution Piping Systems
API 1104 Standard for Welding of Pipelines and Related Facilities
SP-W-000-02 WPS FOR ABOVE GROUND PIPING
5. WELDING PROCEDURE SPECIFICATIN (WPS)
NPS Thickness
Scope (inch) p— Grade PTT WPS No. Project WPS No.
2 24 17.48 X42 1.4 API/12.75-D/0.188-T-0.75/Y-42 SRPLC-WPS-004
3 12 10.31 X42 1.3 AP1/2.375-D-12,75/0.188-T-0.75/Y-42 SRPLC-WPS-003
3 3/4 2.87 X42 1.1 API/D-2.375/T-0.188/Y-42 SRPLC-WPS-001
4on12 | 6.02to10.3 Xx42 WPS-P12-BP4-6.02-X42-001 SRPLC-WPS-005

6. ATTACHMENT

6.1

6.2

WPS for this project

SRPLC-WPS-001

SRPLC-WPS-003

SRPLC-WPS-004

SRPLC-WPS-005

Reference WPS from PTT

L]

1.1 API/D-2.375/T-0.188/Y-42

1.4 API/12.75-D/0.188-T-0.75/Y-42

WPS-P12-BP4-6.02-X42-001

1.3 API/2.375-D-12.75/0.188-T-0.75/Y-42

PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS))
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WELDING PROCEDURE
SPECIFICATION FOR PIPING
(WPS)

RE-ROUTE PTT PIPELINE HSR 4-2

Document No.

PR-W-2102.18-010-001

Rev. C

Page 6 of 15

6.1 WPS for this project
e SRPLC-WPS-001

o SRPLC-WPS-003
e«  SRPLC-WPS-004

»  SRPLC-WPS-005

PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS))
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Reference : APl 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPS-001

For Siarnral Public Company Limited |Welding of PTT PLC |Pipe and Fitting
Pracess GTAW
Material APl 5L-B to X42, ASTM A53-B, ANSI A106-B or equivalent
Pipe outside diameter and wall thickness 0.D. less than 2-inch and Thickness less than 4.8mm
Joint design_Single V-groove
Filler Metal and number of beads ER705-6
Electrical or flame characteristics DC-EN
Position G-All
Direction of Welding Up-hil
Number of welders 1-person
Time laps between passes 180 second Max.
Type and removal of lineup clamp External Clamp, remove after 26% of root pass complete
Cleaning and/or grinding Slag remove by hammering, power tool grinding
Preheat/postweld heat freatment N/A
Shielding gas and flow rate Argon, 20 LPM
Shielding flux N/A
Speed of fravel 3-8 ipm [Piasma gas flow rate N/A
Plasma gas composition N/A
Plasma gas orifice size N/A
Sketches and tabulations attached As below
Refer PTT WPS no. 1.1 AP/D-2.375/T-0.188/Y-42
Refer PTT PQR no. KWTS0S-PTT-PQR1-1.5
Tested by TBN
Welder by TBN
Approved by TBN
75
deg
< 7
i
" N/ |
T<0.188"
o
A
Electrode sizes and number of beads
Bead Number Electrode size and type Voltage Amparage and Polarity Speed
1 ER70S-6 (2.4mm) 18-24 100-150 / DC-EN 3-6ipm
2and 3 ER70S-6 (2.4mm) 18-24 120-200/ DC-EN 3-6 ipm




Reference : APl 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPS-003

For Siamraj Public Company Limited [Welding of PTT PLC Pipe and Fitling
Process GTAW & SMAW
Material AP| 5L-B to X42, ASTM A53-B, ANSI A108-B or equivalent
Pipe outside diameter and wall thickness Z-inch < 0.0, < 12-inch and 4.8mm <= Thickness <= 19.1mm
Joint design Single V-groove
Filler Metal and number of beads ER703-6 and E7({8
Electrical or flame characteristics DC-EN for GTAW and DC-EP for SMAW
Position 6G-All
Direction of Welding Uip-hill
Number of welders 1-parson
Time laps between passes 180 second lax,
Type and removal of lineup clamp Extermal Clamp, remove after 25% of root pass complete
Cleaning and/or grinding Slag remove by hammering, power tool grinding
Preheat/postweld heat freatment N/A
Shielding gas and flow rate Argon, 20 LPM
Shielding flux h/A
Speed of travel 3-6 ipm |Plasma gas flow rate N/A
Plasma gas composition N/A
Plasma gas orifice size N/A
Sketches and tabulations attached As below
Refer PTT WPS no. 1.3 API/2.375-D-12.76/0.188-T-0.75/Y-42
Refer PTT PQR no. KWTS08-FTT-PQR1-12
Tested by TEN
Welder by TBN
Approved by TBN
o
deg
\m
N\ /
|
T \ /
¥ ¥4
0.188"<=T <= 0,75"
=
G
Electrode sizes and number of beads
Bead Number Electrode size and type Voltage Amparage and Polarity Speed
1 (GTAW) ER70S-6 (2.4mm) 18-24 100-150 / DC-EN 3-6ipm
2 (GTAW) ER70S-6 (24mm) 18-24 120-200/ DC-EN 3-6ipm
3 (SMAW) E7016 (4.0mm) 20-24 90-140 / DC-EP 2-5ipm
4to...n (SMAW) ER705-6 (3.2mm) 20-24 90-120 / DC-EP 3-6ipm




Reference : AP1 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPS-004

For Slamrai Public Company Limited |Welding of PTT PLC |Pipe and Fitting
Process GTAW & SMAW
Material APL5L-B io X42. ASTM A53-B. ANSI A108-B or equivalent
Pipe outside diameter and wall thickness 12-inch < 0.0, and 4.8mim <= Thickness <= 19.1mm
Joint design Single V-groove
Filler Metal and number of beads ER70S-6 and E7016
Electrical or flame characteristics DC-EN for GTAW and DC-EP for SMAW
Position 6G-All
Direction of Welding Un-hil
Number of welders 1-persen
Time laps between passes 180 second hax,
Type and remaval of lineup clamp External Clamp. remove after 25% of root pass complete
Cleaning and/or grinding Slag remove by hammering, power tool grinding
Preheat/postweld heat treatment N/A
Shielding gas and flow rate Argon, 20 LPM
Shielding flux N/A
Speed of fravel 3-6 ipm [Plasma gas flow rate NiA
Plasma gas composition N/A
Plasma gas orifice size NiA
Sketches and tabulations attached As below
Refer PTT WPS no. 1.4 API/12.75-D/0.188-T-0.75/Y-42
Refer PTT PQR no. PQR-ITD/NRPP-013(DC)
Tested by TEN
Welder by TBN
Approved by TBN
75
deg
y //’”""\\/
\ /
)
T
¥
0.188" <= T <= 0.76"
?_""?i“‘“\
@
Electrode sizes and number of beads
Bead Number Electrode size and type Voltage Amparage and Polarity Speed
1 (GTAW) ER708-6 (2.4mm) 18-24 100-150 / DC-EN 3-6ipm
2 (GTAW) ER70S-6 (2.4mm) 18-24 120-200 / DC-EN 3-6 ipm
3 (SMAW) E7016 (4.0mm) 20-24 90-140/ DC-EP 2-5ipm
4t0...n (SMAW) ER703-6 (3.2mm) 20-24 90-120/ DC-EP 3-8 ipm




Reference : AP 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPS-005

For Siamraj Public Company Limited |Welding of PTT PLC Pipe and Fitting
Process GTAW
Material APL 5L-B fo X42, ASTM A53-B, ANSI A108-B or equivalent
Pipe outside diameter and wall thickness 12-inch >= 0.D. and 4.8mm <= Thickness <= 19.1mm of Mainline
4-inch >= O.D. of Branch and 4.8mm <= Thickness <= 19.1mm of Mainline
Joint design T-Joint or Branch ¥Weld
Filler Metal and number of beads ER705-6
Electrical or flame characteristics DC-EN for GTAW
Position 6G-Al
Direction of Welding Up-hill
Number of welders 1-person
Time laps between passes 180 second Max.
Type and removal of lineup clamp Tack welding is allow for 25% route pass only
Cleaning andlor grinding Slag remove by hammering, power fool arinding
Preheat/postweld heat freatment NiA
Shielding gas and flow rate Argon, 20 LPM
Shielding flux N/A
Speed of fravel 3-6 ipm |Plasma gas flow rate N/A
Plasma gas composition N/A
Plasma gas orifice size N/A
Sketches and tabulations attached As below
Refer WPS no, WPS-P12-BP4-6.02-X42-001
Refer PQR no. PQR-P12-BP4-6.02-X42-001
Tested by TBN
Welder by TBN
Approved by TBN
Mo;\;esﬁm?n -"'* Pipe,
Fitting 4"
Thickness
450
Min. 1,39 mm
Max, 3.18 mm
!
Pige 12" Thickness 10.3 mm
Electrode sizes and number of beads
Bead Number Electrode size and type Voltage Amparage and Polarity Speed
1 (GTAW) ER70S-6 (2.4mm) 18-24 100-150 / DC-EN 3-6ipm
2 & 3 (GTAW) ER708-6 (2.4mm) 18-24 120-200 / DC-EN 3-6ipm
4 to n (SMAW) ER70S-6 (2.4mm) 18-24 120-200 / DC-EN 2-5 ipm




WELDING PROCEDURE
SPECIFICATION FOR PIPING
(WPS)

RE-ROUTE PTT PIPELINE HSR 4-2

Document No.

PR-W-2102.18-010-001

Rev. C

Page 11 of 15

6.2 Reference WPS from PTT
e 1.1 API/D-2.375/T-0.188/Y-42

e 1.3 API/2.375-D-12.75/0.188-T-0.75/Y-42

e 1.4 API/12.75-D/0.188-T-0.75/Y-42

o WPS-P12-BP4-6.02-X42-001

PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS))
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PTT PUBLIC COMPANY LIMITED

SP-W-000-01 Rev. 0

Welding Procedure Specification (WPS)

20 August 2009

Seufl 1 WPS No. API/D-2.375/T-0.188/Y-42

PROCEDURE SPECIFICATION NO. APUD-2.375/T-0.188/Y-42
For ALLIANCE PLANT SERVICES Welding of PTT PLC. Pipe and fittings
Process GTAW
Material API 5L SMYS5<=42,000
Pipe outside diameter and wall thickness DIA <2 375", THICKNESS<0.188"
Joint design BUTT JOINT 75 degree "SINGLE VEE™
Filler metal and no. of beads ERTOS-6
Electrical or flame characteristics DC-
Posiion FIX5G
Direction of welding VERT. UP
Mo. of welder 1
Tim lapse between passes 180s max
Type and removal of ineup clamp LI : %
Cleaning andfor grinding SLAG REMOVE BY HAMMERING, BRUSHING THEN GRINDING IF NECESSARY
Preheat/stress relief nfa
Shielding gas and flow rate Ar, 20 1pm
Shielding flux nfa
Speed of travel 3-6 infmin
Piasma gas flow rate nfa
Plasma gas composition nfa
Plasma gas onfice size na
Sketches and tabulations attached as below
Tested N. PHURAYA Welder A PRONG-A-KART
Approved N. KUNAWONG Welding supervisor P. THONGSIRI
Adopted B.POOPAT Chief engineer S. PEANSUKMANEE

75
deg

X 7
d b4

T=0.188"
i 1 ;
ELECTRODE SIZE AND NUMBER OF BEADS
Layer Number E!ectzm_‘)r;;ma = Voltage Amperage and Polarity| Speed
1 ER70S-6 (24mm) 18-24 100-150 (DCEN) 36 ipm
Zand 3 ER705-6 (24mm) 1624 120-200 (DCEN} 36 ipm

Psge 6 of 22




PTT PUBLIC COMPANY LIMITED

SP-W-000-01 Rev. 0

Welding Procedure Specification (WPS)

20 August 2009

[P VT VI YU TS YT WL U W T W YO T W O 8 A

S1oUT 3 WPS No, API/2.375-D-12.75/0.188-T-0.75/Y-42

PR U T EOY AT VAN VAN T W T W VO VO W N N T

PROCEDURE SPECIFICATION NO. API2.375-D-12.75/0.183-T-0.75/Y42
For ALLIANCE PLANT SERYICES Weidng of FTT PLC. Pipe and fittings
Procese GTAW and SMAW
IMaterial AF} 5L, SMYS<=42,000
Pipe nuside diameter and wall thickness 2 A75°<=DIA <=17 75" N 1AR"<=THICKNFS8<=0 75"
Joint design BUTT JOINT 75 degree "SINGLE VEE"
Filler metal and neo. of beads ER7CS-6 (2 Beads) E7076 {n Beads)
Electrical or flame charactenstics DC- DC+
Pasiticn FIX 5G FIX 5G
Direction of welding VER:. UF VERT.UP
No. of welder Tor2 for2
Tim lapse b passes 180s max 1805 max
Type and removal of lineup clamp EXTERNAL LINEUP CLAMP, REMOVE AFTER 25% ROOT COMPLETE
Cleaning and'or grinding SLAG RCMOVL BY HAMMIRING, DRUSHING T ICN GRINDING I NCOCSSARY
Preheat/siress refief nia
Shiciding gac and flow rate Ar, 20 Ipm nin
Shielding flux na as eectrode
Spead of travel A6 infmin 26 infmin
Piasma gas fiow rate n/a
Piasma gas composition nfa
Plasma gas orifice size nfa
Sketches and fabulations attached =5 below
Tesiec N. PHURAYA Welder A PRONG-A-KART
Approved N. KUNAWONG Weiding supeTvisor P TJONGSIRI
Adopted 3.POCPAT Chief engineer S. PEANSUKMANEE
75
deg
\m
! /
k
T \ /
1 &
0.188"<=T <=0.75"
?{' i) ?
A2
ELECTRODE SIZE AND NUMBER O BEADS
Laye: Number Elemwriim e Vokage Ampzrage and Polarity Speed
T{ETAV) ER7DE 6 [2 4mmy) 1524 100 150 (DCEN) 35ipm
2 (GTAW} ERT0S-6 {2.4mm} 1824 120-200 (DCEN) 35 ipm
3 (SMAW) Fi016 (4 Omm) o074 S0-140 (NCFP) 2-5ipm
4 1o... n (SNAW) ET016 (3.2mm) 20-24 50-120 {DCEP) 36 ipm

Page 8 of 22



PTT PUBLIC COMPANY LIMITED SP-W-000-01 Rev. 0

Welding Procedure Specification (WPS) 20 August 2009

g1eudl 4 WPS No. API/12.75-D/0.188-T-0.75/Y-42

PROCEDURE SPECIFICATION NO. API12.75-D/0 188-T-D.75/Y-42

For ALLIANCE PLANT SERVICES Welding of PTTPLC. Pipe and fitings

Process GTAW and SMAW

Materiaf APEEL, SMYS<=42 000

PFipe outside diameter and wall thickness 12.75"<DIA, 0.188"<=THICKNESS<=0.75"

Joint design BUTT JOINT 75 degree "SINGLE VEE"

Filler metal and no. of beads ER70S-6 (2 Beads) E7016 (n Beads)

Electrical or flame characteristics DC- DC+

Position FIX 5G FIXEG

Direction of welding VERT. UP VERT. UP

Mo. of weider Tor2 Tor2

Tim lapse between passes 180s max 180s max

Type and removal of lineup clamp EXTERNAL LINEUP CLAMP, REMOVE AFTER 25% ROOT COMPLETE

Cleaning and/or grinding SLAG REMCVE BY HAMMERING, BRUSHING THEN GRINDING IF NECESSARY

Preheat/stress relief nia

Shielding gas and flow rate Ar, 20 1pm nfa

Shielding fiux nfa as electrode

Speed of travel 3-6 infmin 2-6 infmin

Plasma gas flow rate nia

Plasma gas composition n‘a

Plasma gas orffice size na

Sketches and tabulations attached as beiow

Tested N. PHURAYA Welder A. PRONG-A-KART

Approved N. KUNAWONG Welding suparvisor —P. THONGSIRI

Adopted 8.POOPAT Chief engineer S. PEANSUKMANEE
75
deg

0.188" <= T<=0.78"

&

ELECTRODE SiZE AND NUMBER OF BEADS

Layer Numbar E1ecﬁo‘%em5;ze and Voltage Amperage and Polarnity Speed
TIGTAW) ERTOS-6 (2.4mm) 1824 100-150 {DCEN) 36 pm

T (CTAW ERT0S6 (24mm} 1824 120-200 (DCEN) 36 pm

3 (SMAW E7016 (4.0mm) 2024 50-140 (DCEP) 25 ipm
41o... n (SMAW) E7015 (3.2mm) 20-24 90-120 (DCEF) 36 ipm

Page 9 of 22
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\ s VESOLUTION CO,, LTP. B VICCHI ENGINEERING COLLTD.
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Doc. No.: ; WPS-P12-BP4-6.02-X42-001

Bt i e e S i R b bk

fssued Date :

September 7, 2020 |Rev.: 0

2ef2

Title: Welding Procedure Specification ( WPS.)

IP@e No. !

Se

RN ETLEITIS

Fig 11 Welding Detalls for Opanbags Withou! Relolornment Dther Thas That in
Hwader and Bumth Walls

uence of Beads and Inspection

FITTING
I’ | PIPE 4"
' 37
o i L
i [ ;
Ny ! et
g
53 i
I 1y
PIPE 12 | ‘ ’
Thk.= 10.3mm, | T
|
2.3 = 6,55 mun. (Max) .
ki e AR o T i s — -
Electrode size and Number of Beads
Layer Process | Rod size and Type Voltay Am e{Speed of Traue!l Heat input ™13
o [Beadsio,| oE e ancT¥Pe | polarity R Ttk P
d € (v.) (A} | (cm/min) (ki./mm.}
1 i GTAW. 2.4 ER705-6 DC-EN 13-15 120-340 7-11 0.850 1.800
2 2-3 GTAW. 2.4 ER705-6 DC-EN i3-15 120-140 7-11 0.850 1.800
3 4-6 GTAW. 24 ER705-6 DC-EN 13-15 120-140 7-11 0.850 - 1.800
hote: 1 Heatinput {Kl.finch.) =[Amps. % Voits, X60) / [ Travel Speed (inch./min) X 1000 ]
or Hestinput (ki/mm.} = {Amps. X Volts. X 60}/ [ Travel Speed {mm./min.j X 1000 |
2 Heatinput iMax) = Amps(Max) X Volts.[Max] / Travel Speed (Min,)
Hest input (Min.) = Amps.{Min.) X Volts.{Min) / Travel Speed (Max.)
2 Welds rod AWS.ERT05-6 [GTAW.) and AWS. E7016 (SMAW.) uses "Kobelco” brand name
Prepared By : Reviewed By : Approved By !
Signature Signature Signature
Name Name Name
Date Date Date
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