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Abstract

Thai Nippon Steel Engineering & Construction Corporation Limited. It’s only 1 of 2
company in Thailand to produce and install Jacket and Deck in Gulf of Thailand. Jacket and Deck
are made from large steel as welding process, out of Jacket and Deck, there are a part of minor to
welding is Pile, a pair of stair, a pier and handrail for example.

This broject study about welding‘ in Pile of Sﬁﬁcture Section. Pile are produce from
large pipe, diameter 1219 mm. and thickness 40 mm. Example for study of welding in joint 173
part P4-Al from Drawing No,AQP-SJ-JK-2023A. Procedure of welding of joint J2 is WPS
No.89 and there is a characteristic and work instruction.for joint J2, Tt's refer to butt joint and
double-v double side , Submerge Arc Welding process ;md use AC pqlarity at 520-580 Amp and
31-35 Volt, Travel speed of pipe 46-60 ¢m./min., Wire feed speed 105-123 em./min., Welding

position 1G and stringer bead and Preheat at 107 °C for minimum. Weld bead can test by Non

Destructive Testing after welding complete. Joint J2 is test by Ultrasonic Testing and result is ot

—find-discontinuity;if find-discontinuity-welder must be repair-this joint follow WPS No.S9-too.———
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707 2.12 uarasvinFoudidlu Groove Weld Tuarudion vio [2]
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(1.) Stringer. Bead 10 #tinvoanis@iuniouf hifinsdrvaraon luvazi@umug

ou uaasiagilii 2. i3

]
' ﬂﬁ 2.13 @99 Stringer Bead [2].

(2) Weave Bead fo ¥iipuaanmisduiaridsuninmsdoaladon Tilnamena

Tuvazidualaion taaidagl 2.14

\t\ \
g E\ :\‘\\ \‘\\\\

71/ 2.14 udas Weave Bead [2]

; '\‘" |
' 2.2.9 Efuiuniailen (Welding Sequence) Hogaoiu 3 uuy Al
) . Y . = A o o
(1.) Back Step Sequence AomsiFouRiiiAm1amMsaUa N IHimn M souei

NNAY mammmﬁﬂmwquRoot Opening Tunsdl 70[71531(16 Weld uﬁmmsﬂn 215
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(2.) Boxing Sequence fi® MIKifoY Fillet Weld 501 yuvesgusuduiiuuuadoun

R S
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MAANINYOUAN LaaIRIgIlH 2.16

- - 2.3 dodnyalanauiieon (Welding Symbol)

g U 2.16 ueas Boxing Sequence [2]

' 4 Al 2
(3.) Weld Bead and Weld Layers fin m3tdouaiu Taoliuuayeni dnuasdiuduq u

A o |
HUAUBDL L!ﬂﬂﬁﬂﬁzﬂﬂ 2.17

i~ Layers

~ Weld Beads

ngd Be
) 'g,

— Layers

A - .
gﬂ“ﬂ 2.17 wand Weld Bead and Weld Layers [2]

A A R : ) mva ¥ o ¥
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anujihodudydnualsnadeon ananasguamaumsidou Tanzuvalsemaansgemsm
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231 ANNHINEVBIRWHEATIGNAS

o

: & cn g £ o £
Aulavzidoududun liledugnasd (Other Side) narmadagilii 2.18

4
¥ Ao dulavziFoudugnas (Arow Side) uay
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Other zide Cther side.
{ Afrow side Arrow side
Arrow £ side Other sicde Arrow side
“Other side '
— e e Other side
Arrow side
Arrgw side
. — — Other £
] side ———-J T
2 1 o
5U7 2.18 nrasanuminsvesdumisngnasF [2]

-7 ) ‘! - A & a g | 4 ar
232 Hednwalugmnesanuden dudydoveifiugmlflumuion naasdagy

12.19,2.20 uaz 2.21

Groove
Flare-
Square Scarf v Bevel U J Flare-V
bevel
AL | | | V.| ¥.| E.| |
V277 | NN | AR <]
- 1 2.19 trasdydnusininnnies (Groove) [2]
Plug or Spot or Back or Flange
Fillet Stud Seam Surfacing
Slot Projectlon Backing Edge Corner
I N I Y S @EU JU |0
7| O | 1

317 2.20 plumasdydnuelanudon (21



Centour- - — - -

Consumable | Backing or
Weld all Field Melf
Insert Spacer
around ‘Weld Through Flush
(Square) (Rectangle) Convex Concave
| e S | _ |.orFlat_|___

/ 0| A =1 |\
o Vol P e A

51l 221 pluansdydnutlanudon (2]

233 nmsgvesmaindensFydnvslnaden Aensndydavsinaden

) 1 [ o A ar d’.
aufsveddeydnyaiiu i uaawagii 2.22

F"f'l’h .lyrnbul Groove angle; included
Cantour symbol angle of countersink
Root opanlng; depth of fllllng — for plug welds
fof plug and slot wetda ’
Effective throat Length af weld
, Pi )
Depth of preparation; size or A ;;?n{g?gmm e
strangtti for cenain welds
~~ Flald weld symbol
: Specification, procass, W 74
| or other referénce 7 L “ Arrgw connacting ref-
; \T pe erence line 1o arrow
: Tall = - tide member of jolnt
(Tall omitted o]
- - when referenca - - “" »
Is hot used) (N) T Weldall-around symbol
Number of spat or \—Reference {ine
L __ Pojectionwetds
Baslc weld symbeol .
or detalt rafarence Efements In this
area remaln &g
o - ghown wiien tall ]
and airow arg
reveriad

P @ o L3 A
Eﬂ'ﬂ 2.22 UaadNTIdyany siuiyou [2]
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234 ﬁﬂganﬂmuavm:'hmmleagnﬁ: Arrow Side Az Other Side nifﬂgnﬂmn ANYUTUD %J
B - ) 5

Wagy
S e D s I/" '\ - é{g{ﬂo’
T——— — ﬁ/,:.'.‘_{ \ - : .r/
.‘-iﬁ el ¥ / - = T .[
I . —
- Desiced weld . Left thle vléwe Front ylew
1. Arrow side
o7}
L |
Desirod vipld, Leftsldevlew ’ Fronl view
2. Other side
1
Besired widid 7' s TLElti!de;ﬁuw L : '*gjgﬁ(ﬁm
3. Both side
517t 2.23 uaasdydnualiaznis1Fanvesgnes Arrow Side Uag Other Side N3¢l
QnATHA [2]
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235 fgydnvaliazmslianuvesgnas Arrow Side 18z Other Side SNYUTYBINT

L 441ugans AmowSideliny Other Side tindaodiaarsldain 1daegali 2.24

S— —_ —_— - _ - - N SE— —_ _'._-*_-" i e i e —— e m e —— _I _
| - /- /1 s S — 7 jl' '\\ £
‘ll -
Desired wald Lelttide view Froni view
1. Arrow side V-groove weld symbol
e — j
Dasiced weld | : Lot side whew _  Froniview
N 2, Other side V-groove weld symbol
- _ [ D MR W _ //_ [ I
Besleat wdd Lellsideview 7 Eranrdiew
3. Both side V-groove weld symbol
i & L4 .
317 2.24 weraadydnueinaznis 1auuesgnrs Arrow Side Uaz Other Side [2]
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2.4.1 MInaaeudIeIin1agunInd 1598 (Radiographic Test, RT)
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Qr i A 1 H 1 A -~ L] H
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WUASNATOULLTI Pulse Echo uaaenagili 2.27
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Test Piece
* N |
Transducer G —_—— = -
\ ‘Back Surface .
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__,Time Inch Scale
) /”"—_———"“\ e 7 z s 'W‘i -
e ~ 1 | I 1
Test Specimen
Front Surface i i
_ Front Surface
Initial Pulse)  Back Sur - — o
. — e __[ S (R T L - —
Discontinuity _._")'} Discontinuity
\ v ! ? 3 Back Surface
N—— » |
\ ‘ / Transducer
e I Discontinuity Locate about 1-1/4 inches

Oscilloscope Screen with in part

o [ . 3/ P
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2.43 managevlnslfeymamimanlitaninniindn (Magnetic Particle Test, MT)
as Ja v [ TR a A q ya d v \
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. . Blectromagnetic yoke

_ Magnetic field

Work piece - = Discontinuity

U7 2.28 ugmansnareudwiAS MT (1)

2.4.4 MINaxavNulY M Inay (Penctrant Test)
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2.5 gaunwIadlunuaennazluman (Weld and Base Metal Discontinuities)
1 =t ) 9 & I A o kg a
neufazinud lelwiionvesgaunnsealuuuuseunas lumanzdessin
Whlvfunamansuazanamuand199es Discontinuity 1ag Defect ADUWIwiinNuthlofa
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3.5 youuann e 1ALUAYY (Under bead Crack) Tasdndmsuangilatiszinoiducms
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2.5.4 3#la1% (Inclusions)
3 aaflaly Ao dsiumsnileglunuandounio Tansiau Slag Inclusion, Flux Inclusion ,
.
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Welding Procedure Specification
. _ _ ,FIH_EI Thai Nippon Steel__ _ _ _ _ _ _ . _
Projact Anhi Constouction Brojoct Phase B Campalgn2 WES-No 58 Bav-No. o
_Cllent PTT Exploration & Produclion Public Co., Lid. PQR Ho. TWS-113-1G Page 1d1
Specliication  AGS-10 Rev, 1 and TS-9 Rev. ¢ Dale 14-Jur-05
Code AWS D1.1' 2004
Appllcation  For sie weldlng of WPG Flange to Flanga, Main Ple Jackat Leg te Can
T T T T WELDING PROCESS AND POSITION T [xoINT DETAL ) 50° % 6° T
\Welding Process  SAW 0 R | OmmMoted)
Welding Pasiton 10 Sida 1 m - i [62(+ 1.0, 0ymm.
- WaIEg Pragragsion WA ——— ﬁ_‘ ; —= | 00~ 506 T
JOINT DESIGN . b ! ts | 200508 ma,
4 otType——ButJoint . 4 \ —— % 1Rty
Joini Groove Deubla Ves 1 t 20 -1
Backing Yos {See Backing Material) ‘}“ B 5°(+6°)
Backing Materlal  Bage Mstal (Side 1) & Weld Melal {Side 2) sdo2 ¢ T~8 —b< ’ d L +8 mm.
b Edge Proparalion  Gas Culling & Grindiig 0
WELDING CONSUMABLES
MATERIAL F No. 8
SpeciGrade AWS D1.1 Group | & |l or approved ANo, 1
squivalent grade AWS Spacificalton A5.17
Carbon Equivalenl  0.43% Max. Eleclrode-Fhix Class FTAZ2-EMi2K
Diameler 24700 and Above Gas Shieldlng / Composition N/A
Thickness 20.0 ~ 50.8 mm, Gat Shinlding Flow Rate NA
EHEAT Backing (3as / Compositisit A
Preheal Terrperature Backing Gas Flow Rala WA
Ttk - Up to 38,4 mm. 66 °C Min, Trade NameManulacturer Lincoln L-61 7 Froc BEG J Lincoln Eleetric Co. (Auplraliy)
Thk, > 38,1 rnm, 107 °C Min. WELDING TEGHNIQUE
Interpass Temperatura 218 °C May. Strnger / Weave Bead Stelnger
Prehent Matie</Meilenance Howiing Torch or Electical Healiig Ped  Singlo / Mulliple Pass Hultiple Pass
Prehsal Cheik Digiat Themmomeler or Temp. Single f Mulliple Atc Singte Arc
Indicating Crayon Giganing Meathod Glnding / Chipping / Biushing
Thickiiess [Thk) ks the thickor of tha two{2) baso motal. Gouging Mathod M Carboa Arc Gouging 1o remove reot wesd{Ses Nols 1)
POST WELD HEAT TREATMENT Tungsten Elaclroda Class A Tungslen Size N/A
PWHT Malhod WA Orifico of Gas cup slze A
Boaking Temperalre WA Paening N/A
Soaking Time WA Eleciiods Stick-out 25 ~ 35 mn.
Heating Rate WA Elactroda(Transyarse) Anglo 0+
Confing Rala WA Electrode Angla { Normal lo Travel Diraclion) 00" + g*
Flllor Motal Welding Gurreni Travel
‘:::d- ffﬂ"ﬂ . © Gpeed .sm::n:ndunl Heatlnput (kjcm)
N AWSClass [ TradoHame- | Oia. (mem) -rypemotadql Ampn | Valiage | ([emvmin)
Sidad 3
B Roct SAW FTA2EMIZK | Liwoin L6UFA800 | 40 | ACorOC-RP| 520~670 | 31~38 48-60 104 - 123 18-
Hal SAW FTAZEMI2K | Lincoln L-G3FxBs0 | 40 | ACorDC-RP| 620680 | 3 ~38 ELEY 4] 105 -123 15-2
2] SAW FrA2-EM12K | Lincoln L-61/Fiohan 40 | ACorDC-RP| 520~580 N~ 4358 105 ~ 123 1524
Cap SAW FTA2-EM1ZK | Lncoln L-81/Fline60 | 40 | ACorDGCRP| 520~550 | 3(~35 43~ §8 105~ §23 1524
3 - ) Sida 2. Backgougod root and remove all carburized surface to sound metal bofore weldlng thisside, o
1T |_s&w _ | FrAsEmiek | theon Laurkssen ] 40 AC ot DGAP| 600~ 560 [ 3t~35_ |  de~B4 | 10§-42% T T B
Cp SAW | FIAZEMTK |UnconL8ITMEEd | 40 |ACwOG-RP| 920~5680 | 31-35 2G~68 105 ~ 123 18~24
Nola: 1. All carbon, copper and ofher debris, incuding carburized malal shall ba removed by grnding or wire brushing untll seund metal Is achlave,
2. Bevel surfaca shal be frea frem rusl, ofl, paind and olhar conlaminants prior Lo weldlng,
3, Maximum size of weld bead shall be 22 mm.
4. Welding shall nwol ba carried ouf when the weathor mndrﬁ orifsiuih atR Rl oty and Bkedy 1o Impalk the quality of welds.
5. Weld tabs shall be uga for staring and slopping lho arc. Nba permitled outside the weld ares,
@. M rool gap Is open, deposft one pass for backing purpo bes and an approved elsclrode at slde 2, The wekd thicknass
shall not paceed 4émm, This $o0al wald shall be onmph'l ducng depasiion of weld at side 2,
Ravie
S.RL 4 440b,05
* Third Panty Company

UV ¥. WPS No.S9
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_ Procedure Gualification Record (PQR) Certified
PUR No. TWS1131G True Copy Page 1 of 3
vialdor Narss MR MOHTRER | ‘ »_:*"’Z;&(/ - Dats Glarch 14, 2803
eldor 10 _ o i _ Viclding Process Wi ]
o o _ _|ogatboa . _lhal-ld%-—'——__-;--—----—-————-Pmau Typa Lifamblic -
|faerlal S pac f Orade APIZNGLIE Ta AP 3H & 50
—— JAsbalveryGandition — T — TS Forigizes
AWS Matersl Grewp No, It T |
tatar(al P Ho, Hid Ta NA .
ftaterlal 9 Hao, __NIA Ta _ MA o
Coupoa Dimeangita _Plate 40 mm, To File 40 mm.
5 |Panubactizes DHLLINGER AUTTE Ta CALLINGER HUTTE
ioal Na. 5543 To L
Carbea Equbvalont 415 To a41%
Giectrada Classilication (A5} _EWZK Eketrode-Flux Class {ANE) Fra2-EMyaR
AWE Spaciilcalion _ A517 tanufaciurar Linesin Biacitic 5. FAstets
Filler Metal Size 4.0mn Trade Hama LINCDLM B30
A No, i Batch No, KHF 51
F Ha G s Shlekling Gas J Compngition _hA
Manufach)rar | Lincoln Elettie Co. [Austiaiay Shletding Gax Elaw Rate WA
frada Narm UINCOLHLESY Backing Qes f Compasiion 122,
Gabeh Now GHA, 06 Backing 343 Flow Ratn MA
POSITION )
Wekding Fo=isn ! 16¢ Welding Prograzsicn NiA
PREHEAT - " POET WELD HEAT TREATMENT (PYI)
Probwil Tamparakiis {IAn] 107 °c PAYHY Molhed NiA
| Protinat Meihad ___Prapang Gus Bumer Typa Haaling Rata Men
Pishoat Ghock Liglfel Thenmogmler Sedking Temperaturg MiA
Irderpass Tompacaluro {fAax} 1w Scaklng Tima _ MA
Cooling Rt in
- ELEGTRICAL CHARACTERISTIGS, ‘
Curtant - AC Polaslty LhY
Ampaage 50~ 551 Voltaga HE~354
TECHNMIQUE Sfagla I Miltiple Eteclrods ing Blackrde
Slngle I Mulipla Pass . Mullioke Pz Weave Boad WA
Stger Boad ! ML - Timgetan Eloelrads Sizo ™
. |reesten BlectredoType MA ___ WimFesdSped . ___ 505~199 cmimn |
T |Mada o Mstal Transter . MA— Ozcliation 1 .
Trliles Gt Gup Bite - WA Panning HIA_
Wetbiod of Back Goigleg _CarbanAv A Gevoing Elaetrado(Transvargs] Angla [y
Blectrnds Stick-Cut 2-3tmm cirada Angla Nomad ta Diractian of Travel &0
_CERTHERELL T,
"
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L o Certified’
Procedure Qualification Record (PQR) Trien O minas
HUHE—oOPY
PQR No. TW54131G TS . 27 Paga 2 of 3
JOINT DETALL. { GEFORE WELD ) T SIDE1  [JOWTDETAIL | AFTERWELD) TTEIDET
50"
e e ey SO W -
E
g S g
_E__ _ |—_E
i g
k —_ Y
A‘E{"'\ SIDE 2 SIDE 2
WELDING PARAMETERS _
Layer| Weld | Welding Lot = . C”’“_”‘* 1t ;mﬂ W‘Sre;xzad 'Haa[ Im:t:a&
o, | Pass | Process| aws Glass | Trade Mama (ﬁzn?) I?To?:is; et Yu aga : m;;arﬁh] ] ugmn ) (Kerct:‘lu (E"C)p
SIDE 1
1 | 1 | saw |erazesiox|iecanistrate] 40 [ ac 547 33 [ 6416 12 [ 2139 | 7
2 1 2 | saw |Fazemizk)ucconistrese] 40 | AC 53 | 335 | 5014 116 | zima | 160
3 3 SAW | F7az-EMIZK Liscoln L-81 7440 4.0” AG 515 A 42.58 T 117 /BN 163
4 | 4 | saw [Frazemo| s rem| 40 | AC 530 | as4 | svav 11z | 1045 | 182
4 | 5 | saw {Fazesmszc)wconteitan] a0 | Ao s0 | 344 | 4853 | M8 | 2264 | 148
5 | 6 | saw |Fraziemtex|uscontarrae| a0 | Ac 528 341 | 4830 18 | zar | 1
5 | 7 | Saw |meeemia|teonsarsen] 40 | AC 538 M8 | 5681 W | w7 | e -
6 | o | saw [razemizd|wemn atione| 40 | AG 549 | as | 5230 | w7 [ a1es | 108
& | 9 | SAW |r7AzEwiaK|tocontetiem| 40 | AC 534 | 38 | s108 m | 2188 | e
§ | 10 | BAW |Fmamizk|neanlorioso| 40 | AC | 5w | 348 607 | 107 | 2081 | 148
\ §ida 2, Backgeuged root and grind to sound mela) befors welding Lhls ﬁdq
1 1 SAW | FPAZ-EM12K| tneonls17000| 4.0 AG 500, 327 66.63 118 17.32 in
2 | 2 | saw |FrazEmiag|uncnuerseeo| 40 | A 503 ats | 6228 105 | 1843 | 12
a | 3 | saw {Frazemik|uwdncsiisss] 40 | AC 898 | 321 | 4rae3 1a | 2166 | 118
4 | 4 | saw {Fazemizk|tnoancsi ress| 40 | Ac 535 | 323 | 4067 | 118 | 2sse | 134
5 | 5 | SAW |FrA2EMiK|lncanLeiiseo| 40 | AC | 538 | 518 | 4049 | 116 | m38 | 112
8 6 SAW | Fraz-EMIZK] Linesin |81 Fae0| 4.0 AC 543 24 | '44.26' 113 25,35 113
7 | 7 | saw |Frazenmize|uenicirsse| 40 | AC 20 | 242 | 4va4 14 | =37 | 107
-7 |—8 —BAW | FPAZ-EMIZK] Lincoln L-91 F 850~ 4.0 — AC— 48 T} 322 F 5282 | 11£7 2033” T 11e ;
“7 | o | saw|rras-emnar vecan L1 /560 | A |—sa1 323—|— 37— |—118—| 2008 —128—|-
/
r‘i
Cartifyighithe

) \‘::1::/ p—— -
3119 20, PQR No. TWS-113-1G '
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Thai Nippon Steel Engineering & Artie o‘rp.,ﬁlftd. -
] N - EI‘Q[TPHH;PBJIR"&;‘R_?_E; Record (PQR} TFrae ._ G?“" .
PQRNo. _ TWS-11341G TS Lﬁ P.ago 3 of 3
NON DESTRUCTIVE TEST -
— - | ——rvPEOFTEST— — | —RESULT— | EEERENGE RERORTT——— |
Wsuél iﬁébecﬁon 7 Acceplab{a_ 013 WA,
—— —Radiegraghy-Testing Aocaptable T RTS-WPQT0TZ /7
Uitrasonle Testing—————Acceplabls | UTS-WPQT-010 A
Magnelic Parficle Testing A&:éptable MT3-WPQT-008 N/A
_ Dys Pencirant fésling - NIA _ /A WA
g DESTRUCTIVE TEST -
TYPE OF TEST resuLy | REF 2 R\ REMARKS
Tenslle ' Acceplable 340/45 NA
Side Bend Axeptasle' 305 . NIA
Face Bend Ni& N!A ) NiA
Root Bend NIA N/A /A
Fillet Break NiA NA T NA
Mick Braak N/A N/A NIA
Charpy Impact Energy Acgeptable 310/45 J NIA 7
Hardness Acceplable _ 310!45 N/A
Macro Siructure Acceptable 31045 NA
Micro Structure NiA NIA A
H;S Embittiement ( SSCC ) _ NIA NA - NIA
_ Crack Tip Openln_g Displacement { CTOD } . N/A NiA NIA
! Pitting Gorrus-ior-t. N/A N/A NiA
) iﬁ;ergrapular Corroslpn 7 A N/A ~ NiA
Farite Count o N/A N/A N/A -
Chenmical Analysis . NA NiA N/A

Rev13C-and THAI-3D-GEN-14-06-0003 Rav- 12/C

We, the Linderslgned, ceriiiy that the stataments in ihis recard are correct and that (ha 1est welds ware prepared, welded and— - -
tested in accordance with.the requirement of seclion 4 of AWS D14-2000-SP-STR=311-Rev.1-THAIID:GEN:14:08:0002 — |

PREFAREREY
G

¥r AN, A
‘Conftractor Cedifying\ifithaite) .

71/%1 39. PQR No. TWS-113-1G
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