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Figure QW-461.3
Groove Welds in Plate — Test Positions
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Figure QW-461.4
Groove Welds in Pipe — Test Positions
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<3 3-1> e 54 A1 (3]
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[mm/y]
ER-SGP(4) 65 4.2 74 0.6 AR A
WER-SGP(4H) 80 4.2 11 0.36 AEA
WER-SGP(48) 80 4.2 254 1.68 L}Ato] SUf e
WER-SGP(48) 200 5.8 0.2 L}Ato] SUf e
ER-SGP(4H) 150 5.0 2149714 1,82 TAFEA
WER-SGP(48) 65 4.2 6271 0.68 AR A
SGP 250 6.6 114 0.46
ER-SGP 100 4.5 84 0.58 TAPE A
ER-SGP 65 4.2 84 0.31 AR A
SGP 100 4.5 84 0.38 AT
W SGP(4) 50 3.8 24 1.5 o 2A
WER-SGP(48) 80 4.2 4 1.05 AR A
WER-SGP(4H) 65 4.2 6 0.7 TAPE A
WER-SGP(48) 65 4.2 84 0.5 AR A
ER-SGP(1) 50 198714
W SGP(4) 50 3.8 13¢ 0.16
ER-SGP 100 4.5 84 0.56
SGP(%) 20 2.8 14 2.8 np32A
WER-SGP(48) 80 4.2 84 0.53
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2. 32 (Pitting Corrosion)
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xx A4 E w g Id le' g E e *‘l XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) PAGE : 1 of 2

HESENAUUTNHS ElY HEHS El
SWPS NO. SWPS-003 (AWS B2.1-1-209) DATE NOV.7.2024 REVISION NO. 0 DATE
2B HS Exsk 2
SUPPORTING PQRNO. See AWS B2.1-1-209 WELDING PROCESS(ES) GTAW+SMAW TYPE(S) MANUAL
0l 2 & J| JOINT DESIGN (QW-402) 0l S & Al JOINT DETAILS(TYPICAL)
0|2 &€l TYPE OF JOINT SINGLE V GROOVE, FILLET a a
w3 20 BACKING GT:NO,SM : YES \{" \K—
u13) TR (& Ef) BACKING MATL(TYPE) C/S, P1 or Weld Metal
2|EI0I4 §5 RETAINERS YES NO V f
2 T BASE METALS(QW-403] \L . /— : P '—l-i-—:-
a (Q ) ] e o [
EhEES dgds R R
PNO. 1 GrNO. 1&2 A :30°~40° { : 1.5mm (+0.8mm) A :30°~40° { : 1.5mm (+0.8mm)
2HEs LTS R : 3mm (£1.5mm) R : 3mm (£1.5mm) g : Max. 1.5mm
TO PNO. 1 GrNO. 142 LD Mismatch : Max. 1.5mm LD Mismatch : Max. 1.5mm
s A LSS 0l & PREHEAT (QW-406)
ORSPEC. ANDGRADE ~ SA106-GrB & C or Equivalent 0il2 25 MIN. PREHEAT TEMP (') 10
U
TO SA106-GrB & Cor F.quivalent MAX. INTERPASS TEMP (°C) 260
HE 5 ¢ QUALIFIED THICKNESS RANGE 0il2 X, PREHEAT MAINTENANCE Not Required
2 1l BASE METAL(mm) 3.0~38, Min. 3.0 for Fillet Welds
s34 Z 2 A 2l PWHT (QW- 407)
DEPOSIT WELD METAL(mm) Groove : Max. 38, Fillet : 3~38 gdrees
mo|= = wel TEMPERATURE RANGE('C) N/A
PIPE DIAMETER RANGE(mm) ALL 2 R 2l Al
WA 2O Mt =M HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 Il QW
HEATING & COOLING RATE N/A
2 J} X FILLER METALS (QW-404)
XD EES HEERUS =30 T It A GAS (ES) (QW-408)
FNO. GT:6,SM:4 ANO. GI/SM:1  SFANO. GT:518 5M:51
EINRFHS JlA Z3 SHIELDING GAS (ES) ARGON
AWS CLASS GT : ER705-2, SM :E7018 S8 J12 Z50I8
Il 321 PERCENT COMPOSITION(MIX., %) 99.99
SIZE OF FILLER METAL(mm®) 24~40 $ 2 FLOW RATE (¢/min) 5.7~118
210/0f Z2{A Atg} WIRE FLUX CLASS N/A JiA 43] GAS BACKING N/A
ZA NEY N/A Egl2al JIATRAILING GAS None
ARH OINE N/A M J|S4 ELECTRICAL CHARACT. (QW-409)
7| E} OTHER & 5 CURRENT(AC OR DC) DC
& & X Al POSITIONS(QW-405) 3 4 POLARITY GT:EN, SM:EP.
Bt HAE M2 YE
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE EWTH2
ZA B2YTA g2H MZE 30|
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) 16~32
[R5 835 0/d gdl
PROGRESSION uP v DOWN MODE OF METAL TRANSFER FOR GMAW N/A

<29 3-9a> EFE&HAAALA



xx a4 E E g ’:‘1 Ell g E E *‘l XXX Project

STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) PAGE : 2 of 2

EFEIFRYHETA HS SWPSNO. : SWPS-003 (AWS B2.1-1-209) & H 5 REVISION NO. 0
E &)Y WELDING TECHNIQUE (QW-410)
H= 2B eE g
STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
JtAg 201 @5 2205
ORIFICE OR GAS CUP SIZE(mm®) 6~19 SINGLE OR MULTIPLE PASS(PER SIDE) Fither, Min. 2 Passes
FZHY =2 H2up Initial : Chemical or Mechanical As28
INITIAL OR INTERPASS CLEANING ~ Inlerpass : Mechanical Only OSILLATION N/A
Jeteld, 2ty Ei= JlE g3 s2 085
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2EE FE IEFa2 AHel mole
CONTACT TUBE TO WORK DISTANCE(mm) N/A PEENING Not Permitted
2d g 8J11 FILLER METAL 87 CURRENT EEEEET sEsE
SHs JlEt
WELDING EETES E SIE| TYPE 2 AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR #19| RANGE(A) RANGE(V) (cm/ min) OTHER
1 GTAW ER705-2 16 DCEN 60-100 10~20 5~15
2 GTAW ER7052 24 DCEN 80-140 10~20 5~15
3 GTAW ER705-2 3.2 DCEN 100- 160 20~30 5~15
4 SMAW E7018 24 DCEP 70-100 20~30 5~15
5 SMAW E7018 32 DCEP 115-165 20~30 5~15
6 SMAW E7018 4.0 DCEP 150-220 20~30 5~15
7 SMAW E7018 48 DCEP 200-275 20~30 5~15

SJ1 At el SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application

@ Typical Butt Weld end Preparation

X+ Q ] E E [o]]
& =] = el
Prepared by Quality Engincer Reviewed by Quality Manager Approved by Site Manager

<9 3-9b> EFEHAAAIEA
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FIT = UP 7I"l:'(mm) 7“ ErE e 27 SHmm)-

nll

h < 02mm + 0.1t¢

a: IBE ZE:70° + 5° NI T

B:tj¥Z: 30° +5 M

f:R2EM: <16 +08 Bl|B

g: REZHH ]
f

- 200A 0[8t 2.2 ~ 3.2mm
- 250A 0|4 3 ~ Smm &

mir

h < 0.1tBUT«
2 3mm K| g e

<% 3-6> &4 Fit-up 71=[4]

A9 AFoA AAZ Fit-up 715S =L HAIA LAY

(Joint Detai)&-el <19 3-10>¢] =HOo = Hrdal et

0l & 4 Al JOINT DETAILS(TYPICAL)

a
AN T |/
—— AR—
il B
R R
a:30°~40° f:1.5mm (+0.8mm) a:30°~40° f:1.5mm (+0.8mm)

R:3mm (¥1.5mm) R:3mm (¥1.5mm) g:Max.1.5mm
1.D Mismatch : Max. 1.5mm 1.D Mismatch : Max. 1.5mm

<adg 3-10> &Hol&4A (Joint Detail)
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P A A E 3 A AR 3 A
REPORT OF RADIOGRAPHIC EXAMINATION

A - kgt MBI LRAAAE Oyssiy) == es R ———
HANKUK INDUSTRIAL ENGINEERH% Quiﬁﬁ'\hml No.
F 2:ASEEN 237 AAE 20-US/E
I 2024.10.16.
A 3} :3402-3105 FAX : 3402-311550A 5 vute of kepart
FEFMEFA FAE
Owner/Customer SK ECOENGINEERING Project Name SKMU CHP PROJECT
A EH FAY &
A== SMLS PIPE A 22264D
RS S e = - FELES
item No. N/A DWG. No. A2 BERINE F= Rev. No. A
Material A106-B aE o 7.6 mm
AF F/ ™ ] FE ¢z &3y [m] [m] [] ]
|item Type Welding Casting Forging Welding Pracess SAW SMAW _ GTAW _ FCAW
HAEEAN L (H4FF gr'R |2 = HEE] HAPAE A EE At Kvp| 23 =271
GaMMA Ray |7 Type Do lcurie 8 Clsize O6X27 MM ok mav) |aker NA - fds mAlSpot size VA
LEAZA} FF W1 EETE W ¥ #
Film Maker Kodak MX125 7... g Screen Lead O Fluorescent  0-127  mm
FHEA FF O ASME O KSUIS) EREES 1A FIEA o RS ™ uEs
|10t Tvpe B ASTM O Id No, 191 Placement Source Side Film Side
Ag-wgAHe 80 Emm Al Azt 1 b 10 =S
FED/SFD Diinch Exposure Time Hour Min See
dazd 20 = 5 2 LR ] . FF D*}%
Devel T Min Development Method Manual Automatic
IBEE Min 20 [4FASEIAE D) 1 |3 = A
Film Density _ Max 40 |Number of Film per Casgette Sheet |Sensitivity 2.0 Shim N/A mm
EE R ] ik dE HAUE
Applied Spec., ASME B 31.1 Procedure No, HIE - NDT - RT - US11(SKMU) Rev, No,
] = & DU 9Suge Wall | ¥ = Wd ¥ Single Wall oF _—
Radiographic Technique Exposure B 91%* Double Wall | Viewi Double Wall No
oA ) 0 OF &
| @ ' &
A i- £
LEHUAE Sheet |Size | Joint a7 %3 | 2gA % =5 B4 Fejufa W 3@
Film Identification No. | Ne. |Inch | No. Accept | Reject Gride Interpretation | Welder | EXP.Set-up Remark
SWPS DEMO 001 3 [J2C1| 1-2 v N DR-P-037  34"X6"
2-3 | v N " "
3~1 v N DB-p-037T[  34"X6"
Ve BLANK ==

<% 4-8> Demonstration Test WAFAF A HAL A3 H 31 4[18]
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Demonstration Record

STANDARD WELDING PROCEDURE SPECIFICATION (SWPS)

Identification of Standard Welding Procedure Specification Demonstrated

Date of Demonstration

SWPS-001 (AWS B2.1-1-207)

Oct. 11. 2024

Demonstration Welding Variables

Specification and type or grade or UNS Number of Base metal(s) SA 106-Gr.B
to Specification and type or grade or UNS Number of Base metal(s) SA 106-Gr.B
Base Metal P-Number 1 Base Metal P-Number 1 Thickness (mm) 7.61
Welding Process(es) used GTAW
[0 Plate [(J Pipe (Enter Diameter of Pipe or Tube) Pipe
Groove Design (Single V, Double V, Single U, etc.) Single V
Initial Cleaning Method Brush
Backing (with or without) Without
Filler Metal Specification 5.18
Filer Metal or Electrode Classification ER70S-6
Filer Metal or Electrode Trade Name Chosun Electrode
Size of Consumable Electrode or Filler Metal 24
Tungsten Electrode Classification and Size for STAW EWTH-2, 24
Shielding Gas Composition and Flow Rate for GTAW or GMAW (FCAW) ~ ARGON 10 (L/min)
Preheat Temperature (°C) 10
Position(s) 5G
Progression (Uphill or Downbhill) Uphill
Interpass Cleaning Method Brush
Measured Maximum Interpass Temperature (°C) 135.1
Approximate Deposit Thickness (mm) for Each Process or Electrode Type 2
Current Type and polarity (AC, DCEP, DCEN) DCEN
Postweld Heat Treatment Time and Temperature N/A
Assessment Details
Visual Examination of Completed Weld (QW-302.4) ACCEPTED Date of Test Oct. 11. 2024

Bend Test (QW-302.1) [ Transverse Face and Root [QW-462.3(a)] [ Side (QW-462.2)
Type Result Type Result Type Result
N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A

Alternative Radiographic Examination Results (QW-302.2) ACCEPTED

Specimens d By Doonam Gang Title ASNT Level I Company

Welding Supervised By Ducsun Choi Title ASNT Level II Company

Welder's Name Jaehyoung Lim

We certify that the statemensts in this record are correct and that the weld described above was prepared, welded, and tested

in accordance with the requirements of Section IX of the ASME BOILER AnD PRESSURE VESSELCODE

SK Ecc

ing

Si N.G HONG Date Oct. 11. 2024

Quality Engineer

Demonstration Number

__ SWPS-DEMO-001 _

<71¥ 4-9> Demonstration Record[16]
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== ==
xx a4 HE=2dNAdH=AMN XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | .o 1 o »
EESERYBENHS oW NEws o
SWPS NO. SWPS-001 (AWS B2.1-1-207) DATE NOV.7.2024 REVISION NO. 0 DATE
BRAIR ¥ a5y 28
SUPPORTING PQR NO. See AWS B2.1-1-207 WELDING PROCESS(ES) GTAW TYPE(S) MANUAL

0l S & 7| JOINT DESIGN (QW-402)

0|2 & &l TYPE OF JOINT

SINGLE V GROOVE, FILLET

a

0l S & Al JOINT DETAILS(TYPICAL)

a

w3 20 BACKING NO \K_ \K—
w12) Y& (2 Ef) BACKING MAT'L(TYPE) N/A
ZIEI0Il 2 RETAINERS YES NO v f ‘1’ f
T |3 —
2 X BASE METALS(QW-403) —s{— . /’_'>|—I<'_
= EE asus R R
PNO. 1 GrNO. 1&2 A1 30°~40° { : 1.5mm (+0.8mm) A1 30°~40° { : 1.5mm (+0.8mm)
¢S OEHs R :3mm (+1.5mm) R :3mm (¥1.5mm) g : Max. 1.5mm
TO P NO. 1 Gr NO. 1&2 L.D Mismatch : Max. 1.5mm L.D Mismatch : Max. 1.5mm
sSAS RS 0l 2 PREHEAT (QW-406)
OR SPEC. AND GRADE SA106-GrB & C or Equivalent 02! 5 MIN. PREHEAT TEMP (C) 10
s
TO SA106-GrB & C or Equivalent MAX. INTERPASS TEMP ('C) 260
= 2= 9l QUALIFIED THICKNESS RANGE 0112 FXI, PREHEAT MAINTENANCE Not Required
2 Tl BASE METAL(mm) 3.0~38, Min. 3.0 for Fillet Welds
gxa% Z 2 X 2l PWHT (QW- 407)
DEPOSIT WELD METAL(mm) Groove : Max. 38, Fillet : 3~38 gxae=
molz = ws TEMPERATURE RANGE(C) N/A
PIPE DIAMETER RANGE(mm) ALL o X 2l A2
mMAE 20 KIS =M HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 g Y WAEs
HEATING & COOLING RATE N/A
& J X FILLER METALS (QW-404)
2INes HEERUS ENUAMSHUS Il 2 GAS (ES) (QW-408)
FNO. 6 A . 1 SFA NO. 518
BIINEFHS JtA &5 SHIELDING GAS (ES) ARGON
AWS CLASS ER705-2 =g A =4ulg
Z2t 201 PERCENT COMPOSITION(MIX., %) '99.99
SIZE OF FILLER METAL(mm®) 24~40 © 2 FLOW RATE (¢/min) 5.7~11.8
2100 Z2{ A A2} WIRE FLUX CLASS N/A JhA e 2 GAS BACKING N/A
ZEANEY N/A Egl2 g JIATRAILING GAS None
ARH OHE N/A &I £ 4 ELECTRICAL CHARACT. (QW-409)
J| Et OTHER & 7 CURRENT(AC OR DC) DC
E & X Ml POSITIONS(QW-405) = & POLARITY sp
2 SEXA EESRSE3 T
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE EWTH-2
EEE=2<p O HAH &I 3|
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) 24~32
R 28 24 018 el
PROGRESSION UpP v DOWN MODE OF METAL TRANSFER FOR GMAW N/A
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xx a4 H E g Ell le g H E k'l XXX Project

STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | .. 5 ¢ 5

HESVNATFTA HS SWPSNO. : SWPS-001 (AWS B2.1-1-207) Ji A ¥ S REVISION NO. : 0
27 7J]¥ WELDING TECHNIQUE (QW-410)
HI= SE) oA Wy
STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
Jtaz 27| HES20s
ORIFICE OR GAS CUP SIZE(mm®) 6~19 SINGLE OR MULTIPLE PASS(PER SIDE) Either, Min. 2 Passes
ZHY =2 WP Tnitial : Chemical or Mechanical As2s8
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
detely, Bty Ei= IE HE3 B2 ORI
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
ZHE S ¥ 22 el oy
CONTACT TUBE TO WORK DIST ANCE(mm) N/A PEENING Not Permitted
23 gy £J} FILLER METAL 8% ® 7 CURRENT sy@t 2Fac
ELE JIE
WELDING e 2 A B E| TYPE 2 AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR 22| RANGE(A) RANGE(V) {cm/ min) OTHER
Root of Fill GTAW ER70S-2 1.6 DCSP 60~ 100 10~20 5~ 15
Root of Fill GTAW ER705-2 24 DCSP 80~ 140 10~ 20 5~15
Root of Fill GTAW ER705-2 32 DCRP 100 ~ 160 10~20 5~15

SJI At gl SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application

# Typical Butt Weld end Preparation

Py A > 1= A ol
X =] = el
Prepared by Quality Engineer Reviewed by Quality Manager Approved by Site Manager
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xx a4 E 'E' g IIJ Ell‘ g E 'E k‘l XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) PAGE : 1 of 2
DZEEFNALFTNUS S Hyes '
SWPS NO. SWPS-002 (AWS B2.1-1-234) DATE NOV.7.2024 REVISION NO. 0 DATE
Z2BAE HS 234y ETEH
SUPPORTING PQRNO. See AWS B2.1-1-234 WELDING PROCESS(ES) FCAW TYPE(S) Semi-Automatic
0l & & Jl JOINT DESIGN (QW-402) 0| 8 4t Al JOINT DETAILS(TYPICAL)
0l £} TYPE OF JOINT SINGLE V GROOVE, FILLET a
3| 90 BACKING YES \/_
32| & (2 6f) BACKING MATT(TYPE) C/S, P1 or Weld Metal
2IEI0I4 £ 5 RETAINERS YES NO Vv
' —L——I — l
2 T BASE METALS(QW-403) A
g —>| |<—
ZHES ges R
PNO. 1 GrNO. 1&2 A :30°~40° f : 1.5mm (+0.8mm)
oaes Oseis R:5mm (+1.5mm) g : Max. 1.5mm
TO PNO. 1 GrNO. 1&2 LD Mismatch : Max. L5mm
S NSRS 0l & PREHEAT (QW-406)
OR SPEC. AND GRADE SA106-GrB & C or Equivalent 0l 25 MIN. PREHEAT TEMP ('C) 10
s e
TO SA106-GrB & C or Equivalent MAX. INTERPASS TEMP (C) 260
= &) e 9| QUALIFIED THICKNESS RANGE 02! $ X, PREHEAT MAINTENANCE Not Required
2 Tl BASE METAL(mm) 3.0~38, Min. 3.0 for Fillet Welds
g3z = 2 A 2l PWHT (QW- 407)
DEPOSIT WELD METAL (mm) Groove : Max. 38, Fillet : 3~38 gxes
WOIm =2 wiey TEMPERATURE RANGE('C) N/A
PIPE DIAMETER RANGE(mm) Min. 0.D:73 o2 A2
ES=S- e HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 ol Y diase
HEATING & COOLING RATE N/A
& Jt M FILLER METALS (QW-404)
S EES HERsHS SHMASLHS Il A GAS (ES) (QW-408)
FNO. 6 ANO. 1 SFA NO. 5.20
BHNEFHS J}A 5 SHIELDING GAS (ES) Ar+CO2
AWS CLASS E7IT-1 B8 A ZHHIS
E2UES] PERCENT COMPOSITION(MIX., %) 75% Ar +25% CO2
SIZE OF FILLER METAL(mm®) 1.2~20 $ & FLOW RATE (¢/min) 94~189
240104 Z2{A Ab2} WIRE FLUX CLASS N/A JtA @3] GAS BACKING N/A
ZA AHY N/A E|2a JIATRAILING GAS None
208 ANE N/A & J| £ 4 ELECTRICAL CHARACT. (QW-409)
J] EFOTHER & 5 CURRENT(AC OR DC) nC
& & & Al POSITIONS(QW-405) = 4 POLARITY RP
E BEXA SAH WSS HH
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE N/A
ZA ZEXA gAH WIS 3D
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) N/A
SR R- 8- E8 35012 EHH
PROGRESSION up \4 DOWN MODE OF METAL TRANSFER FOR GMAW Globular or Spray
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= =
XX A4 HE2FHXRAHB=AM XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | pack - 2 of 2
HZEZIRATLFTA S SWPSNO. : SWPS-002 (AWS B2.1-1-234) Ji® B & REVISION NO. 0

E 38 J1'Y WELDING TECHNIQUE (QW-410)

HIE SEH e gy
STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
st 231 gss=20s
ORIFICE OR GAS CUP SIZE(mm®) Min.1L.D:13 SINGLE OR MULTIPLE PASS(PER SIDE) FEither, Min. 2 Passes
FEHU =2 FHH Initial : Chemical or Mechanical is28
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
detelg, Betd £ J|E SIS F2 03
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2HE RE MEFE2 Nl ool
CONTACT TUBE TO WORK DISTANCE(mm) 19+6 PEENING Not Permitted
] 2041 FILLER METAL 27 %5 CURRENT gEEeEs | 2000083 45
=Hs JlEt
WELDING S=ps 2 BIE| TYPE HE AMPS VOLT WIRE FEED SPEED
LAYERNO. | PROCESS CLASS DIA(mm) =4 POLAR 9| RANGE(A) RANGE(V) (mm/sec) OTHER
Root of Fill FCAW E71T-1 12 DCEP 180~280 24~28 95~185
Root of Fill FCAW E71T-1 13 DCEP 190~300 24~29 75~135
Root of Fill FCAW E71T-1 16 DCEP 210~350 24~29 50~105
Root of Fill FCAW E71T-1 2.0 DCEP 250~400 26~30 55~125
SJI At gt SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application
4 Typical Butt Weld end Preparation
B 4 3 & B ol
Prepared by Quality Engineer Reviewed by Quality Manager Approved by Site Manager
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xx a4 BE=2FNUAHE=AMN XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | pacrt . 1 of o
DESEXUEENHS o R NEHS o R
SWPS NO. SWPS-003 (AWS B2.1-1-209) DATE NOV.7.2024 REVISION NO. 0 DATE
BRAE B S5 e R
SUPPORTING PQR NO. See AWS B2.1-1-209 WELDING PROCESS(ES) GTAW+SMAW TYPE(S) MANUAL

0l = & 3 JOINT DESIGN (QW-402)

0l2 & & TYPE OF JOINT

SINGLE V GROOVE, FILLET

2| o0 BACKING

GT :NO, SM : YES

43| & (2 E) BACKING MAT'L(TYPE)

C/S, P1 or Weld Metal

0l = 4 Al JOINT DETAILS(TYPICAL)

a

-

a

<

Ty

| B il
R
A :30°~40° f : 1.5mm (+0.8mm)

R : 3mm (+1.5mm)
1.D Mismatch : Max. 1.5mm

fIN/
|}
/L_._._.__.l
o =
R
A :30°~40° { : 1.5mm (+0.8mm)
R:3mm (+1.5mm) g : Max. 1L5mm
1.D Mismatch : Max. 1.5mm

2IBI0/ $5 RETAINERS YES NO V¥
2 1 BASE METALS(QW-403)
ENEES RETTES
PNO. 1 GrNO. 1&2
ENEES dses
TO P NO. 1 GrNO. 1&2
EEPNERE]
ORSPEC. ANDGRADE  SA106-GrB & C or Equivalent
TO SA106-GrB & C or Equivalent

g
=)

Xl BASE METAL(mm)

E5HY 9 QUALIFIED THICKNESS RANGE

3.0~38, Min. 3.0 for Fillet Welds

of

0l 2 PREHEAT (QW-406)
2 MIN. PREHEAT TEMP ('C)
2z

MAX. INTERPASS TEMP ('C)

oll

™o

0l $XI, PREHEAT MAINTENANCE

10

260

Not Required

X35

DEPOSIT WELD METAL(mm)

Groove : Max. 38, Fillet : 3~38

= 2 A cl PWHT (QW- 407)
grelex
TEMPERATURE RANGE(C)

oI = @e N/A
PIPE DIAMETER RANGE(mm) ALL o X 2| Al 2t
WA =0 RS SN HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 It W YARE

HEATING & COOLING RATE N/A

2 Jt M FILLER METALS (QW-404)
30 EES HERRHS EXWAISH S Jb A GAS (ES) (QW-408)
FNO. GI:6 SM:4 ANO. GI/SM:1 SFANO. GT:518,SM:5.1
MRS JtA &5 SHIELDING GAS (ES) ARGON
AWSCLASS GT : ER705-2, SM : E7018 B8 OtA ZHHIS
1 221 PERCENT COMPOSITION(MIX., %) 99.99
SIZE OF FILLER METAL(mm®) 24~40 £ 2 FLOW RATE (£/min) 57~11.8
20/0{ Z2{ A AL2F WIRE FLUX CLASS N/A It~ #42) GAS BACKING N/A
RS -] N/A E2Y IATRAILING GAS None
2RH ANE N/A & J154 ELECTRICAL CHARACT. (QW-409)
J| EtOTHER & & CURRENT(ACOR DC) DC
& & Xt Al POSITIONS(QW-405) = 4 POLARITY GT:EN, SM:EP.

ER==buy| g28 HSE SH
POSITION OF GROOVE ALI TUNGSTEN ELECTRODE TYPE EWTH-2
Za A gA81 858 30|
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) 16~32
T ek 83508 gdl
PROGRESSION up v DOWN MODE OF METAL TRANSFER FOR GMAW N/A
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xx a4

EESYX

STANDARD WELDING PROCEDURE SPECIFICATION (SWPS)

AB=E=AM

]

=273

HYHFAN HS SWPSNO. :

SWPS-003 (AWS B2.

XXX Project
PAGE : 2 of 2
1-1-209) JHE ™S REVISION NO. 0

&% J|1% WELDING TECHNIQUE (QW-410)

HlE =B dew gy
STRINGER OR WEAVE BEAD Fither METHOD OF BACK GOUGING Mechanical or Thermal if used
plES -] a=se =
ORIFICE OR GAS CUP SIZE(mm®) 6~19 SINGLE OR MULTIPLE PASS(PER SIDE) Either, Min. 2 Passes
EHU =2 HEUY Initial : Chemical or Mechanical S22
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
aeteld, Bata E=0le gE3 82 Es
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2HE FLA ODI&FE2 el ajold
CONTACT TUBE TO WORK DISTANCE(mm}) N/A PEENING Not Permitted
2 g &JHX{ FILLER METAL EZ 87 CURRENT EyaL 8¥5E
sds J1et
WELDING 2RHs = 3 S e TYPE &7 AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR 9| RANGE(A) RANGE(V) (cm/min) OTHER
1 GTAW ER70S-2 16 DCEN 60-100 10~ 20 5~ 15
2 GTAW ER70S-2 24 DCEN 80- 140 10~ 20 5~15
3 GTAW ER705-2 3.2 DCEN 100 - 160 20~ 30 5~15
4 SMAW E7018 24 DCEP 70-100 20~30 5~15
5 SMAW E7018 3.2 DCEP 115-165 20~30 5~15
6 SMAW E7018 4.0 DCEP 150 - 220 20~ 30 5~15
7 SMAW E7018 4.8 DCEP 200-275 20~ 30 5~15
SJIAHE SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application
@ Typical Butt Weld end Preparation
= o a3 & =) ol
Prepared by Qualily Engineer Reviewed by Qualily Manager Approved by Sile Manager
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= =
xx a4 E = g a le g E = A‘l XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | pacE - 1 of 2
HERENAEENHE E HEgHs =
SWPS NO. SWPS-004 (AWS B2.1-8-212) DATE NOV. 7.2024 REVISION NO. 0 DATE
EENERLE] 23y 23
SUPPORTING PQRNO. See AWS B2.1-8-212 WELDING PROCESS(ES) GTAW TYPE(S) MANUAL

0l & & 3 JOINT DESIGN (QW-402)

a

N

0l S & I JOINT DETAILS(TYPICAL)

a

-

0l2 &El TYPE OF JOINT SINGLE V GROOVE, FILLET

s3] £ 0 BACKING NO

w3 T (2 6l) BACKING MAT'L(TYPE) N/A

2IE0I4 2 RETAINERS YES NO VvV

2 T BASE METALS(QW-403)

= ases

PNO 8 GrNO. 1
=3V asvs

TO P NO. 8 GrNO. 1

f\[,/_

1]
_>{ !<__
R
A :30°~40° f : 1.5mm (+0.8mm)
R : 3mm (+1.5mm) R
1.D Mismatch : Max. 1.5mm

AN/
S

g ——>H<—
R

A : 30°~40° £ : 1.5mm (+0.8mm)
: 3mm (+1.5mm) g : Max. 1.5mm
1.D Mismatch : Max, 1.5mm

=N LSS 0l & PREHEAT (QW-406)
OR SPEC. AND GRADE SA312 TP304(L), TP316(L) or Equivalent 0|2 2= MIN. PREHEAT TEMP (C) 10

sn e

TO SA312 TP304(L), TP316(L) or Equivalent MAX. INTERPASS TEMP (‘C) 180

=299 QUALIFIED THICKNESS RANGE 02! §XI, PREHEAT MAINTENANCE N/A
2 1l BASE METAL(mm) 1.5~38, Min. 1.5 for Fillet Welds
EEEE < 2 Xl 2l PWHT (QW- 407)
DEPOSIT WELD METAL(mm) Groove : Max. 38, Fillet : 3~38 gdxees
OOI= = we| TEMPERATURE RANGE(C) N/A
PIPE DIAMETER RANGE(mm) ALL o X 2l Al 2t
WA =0 ASHEH HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 b= IRV EIES

HEATING & COOLING RATE N/A

2 J} W FILLER METALS (QW-404)
XDV HE2ERs SXWAILHS Jb A GAS (ES) (QW-408)
FNO. 6 ANO. 8 SFA NO. 59
SNNRRHS JtA Z5 SHIELDING GAS (ES) ARGON
AWS CLASS ER308(L), ER316(L) 28 A Z4HI8
2t 321 PERCENT COMPOSITION(MIX., %) %090
SIZE OF FILLER METAL(mmd®) 24~32 £ 2 FLOW RATE (¢/min) 47~118
2H0|0 EZ3 A A2 WIRE FLUX CLASS N/A JtA 9420 GAS BACKING (¢/ min) ARGON, 24~ 7.1
E8A 4HY N/A Ed23d JIIATRAILING GAS N/A
224 AHE N/A A J|S4 ELECTRICAL CHARACT. (QW-409)
J| EF OTHER & 8 CURRENT(AC OR DC) DC
g & & Hl POSITIONS(QW-405) = 4 POLARITY EN

2 2N EESRSEER T |
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE EWTH-2
BA SYTAI EES: B b
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) 16~32
RETE sgaz o A
PROGRESSION upP v DOWN MODE OF METAL TRANSFER FOR GMAW N/A
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= =
XX A4 HE2dHXMYdH=AM XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | pack . o of 2
HESENYLTA HS SWPSNO. : SWPS-004 (AWS B2.1-8-212) JIE M5 REVISIONNO. : 0

& & D18 WELDING TECHNIQUE (QW-410)

H= e
STRINGER OR WEAVE BEAD
Jrad 301

e gy
Either

ORIFICE OR GAS CUP SIZE(mm®)

EEELIE

Min. 3 Times of Electrode Size

METHOD OF BACK GOUGING

Mechanical or Thermal if used

SINGLE OR MULTIPLE PASS(PER SIDE)

Fither, Min. 2 Passes

239 S HARY Initial : Chemical or Mechanical nses
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
deteld, Betal = JIE H$HE3 22 083
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2HE FEA NEFZE2 Hel ool
CONTACT TUBE TO WORK DISTANCE(mm) N/A PEENING Not Permitted
28 g8 EJtM FILLER METAL &% 7 CURRENT S 8BS
sHs J1Et
WELDING 2RHsS B ] S el TYPE &7 AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR 19 RANGE(A) RANGE(V) (cm/ min) OTHER
Root or Fill GTAW Note 1 1.6 DCEN 50~ 100 10~20 5~15
Root or Fill GTAW Note 1 24 DCEN 70~120 10~20 5~15
Root or Fill GTAW Note 1 32 DCEN 90 ~ 140 10~ 20 5~15
SJI A8 SPECIAL INSTRUCTIONS
Note 1) No. Base Metal Filler Metal
1 TP304(L) ER308(L)
2 TP316(L) ER316(L)
S o 2 & B} jed}
Prepared by Quality Engincer Reviewed by Quality Manager Approved by Site Manager
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3] 20 BACKING GT :NO,SM : YES

3] A (3 i) BACKING MAT'L(TYPE) S/, P8 or Weld Metal

20l 5 RETAINERS YES NO v
2 1 BASE METALS(QW-403)
Daes Osds
PNO. 8 GrNO. 1
RH¥s OE¥s
TO PNO. 8 GrNO. 1

- - =~
xx a4 B8O =F=AM XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | pucn 1 0o

DESENYEIAMS o NEes o
SWPS NO. SWPS-005 (AWS B2.1-8-214) DATE NOV.7.2024 REVISION NO. 0 DATE
BRAE HS =YY SR
SUPPORTING PQR NO. See AWS B2.1-8-214 WELDING PROCESS(ES) GTAW+SMAW TYPE(S) MANUAL
0l 2 & 3 JOINT DESIGN (QW-402) 0l 2 2 Al JOINT DETAILS(TYPICAL)

0|2 & &l TYPE OF JOINT SINGLE V GROOVE, FILLET a

-

\fl
f\l,_

N

11

_>i [&‘
R
A :30°~40° f : 1.5mm (+0.8mm)

R : 3mm (£1.5mm)
LD Mismatch : Max. 1.5mm

 —)
g ——>i !<——
R
A:30°~40 £ : 1.5mm (+0.8mm)
R : 3mm (£1.5mm) g : Max. 1.5mm
LD Mismatch : Max. 1.5mm

se g esa

OR SPEC. AND GRADE SA312 TP304(L), TP316(L) or Equivalent

TO SA312 TP304(1), TP316(L.) or Equivalent
= 2| 9| QUALIFIED THICKNESS RANGE

2 T BASE METAL(mm) 3.0~38, Min. 3.0 for Fillet Welds

0l 2 PREHEAT (QW-406)
0il2 25 MIN. PREHEAT TEMP (‘'C)
sLex
MAX. INTERPASS TEMP ('C)

02 §XI, PREHEAT MAINTENANCE

10

180

Not Required

S 9 X 2l PWHT (QW- 407)

3%
DEPOSIT WELD METAL (mm) Groove : Max. 38, Fillet : 3~38 g2rees
THOIZ =2 ey TEMPERATURE RANGE(C) N/A
PIPE DIAMETER RANGE(mm) Min. DN20, Min. DNT15 for Fillet Welds 2 R 2 Al 2t
mAe 20 Hst = HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 e R dAss
HEATING & COOLING RATE N/A
& J X FILLER METALS (QW-404)
2Ines HEERHS EINWAMSHUS Il A GAS (ES) (QW-408)
FNO. GT:6,SM:5 ANO. 8 SFANO. GT:59,5M :54
BIHNEFYS JtA &5 SHIELDING GAS (ES) ARGON
AWS CLASS GT : ER308(L), ER316(L), SM : E308(L), E316(L) E8JlA mgHI8
It 21 PERCENT COMPOSITION(MIX., %) 9999
SIZE OF FILLER METAL (mm®) 24~40 % @ FLOW RATE (¢/min) 47~118
240/0 Z2{A Al WIRE FLUX CLASS N/A JtA 8120 GAS BACKING ARGON 100%
A 4HY N/A Ea23 JIATRAILING GAS None
208 OIHE N/A &8I 54 ELECTRICAL CHARACT. (QW-409)
J] E} OTHER & = CURRENT(AC ORDC) DC
Z & X Al POSITIONS(QW-405) = & POLARITY GT:SP, SM : RP.
£ UM EESRSEERT:|
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE EWTH-2
2 XA g28 d=38 30|
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) 16~32
Ty s 83508 gdl
PROGRESSION up v DOWN MODE OF METAL TRANSFER FOR GMAW N/A
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= =
xx a4 H = g Ell Ell g E = A‘l XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) PAGE : 2 of 2
HESFZJATTA HS SWPSNO. : SWPS-005 (AWS B2.1-8-214) JIE MS REVISIONNO. : 0

E 8 J|'Y WELDING TECHNIQUE (QW-410)

T ey wy
STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
pIES b gEs2Us
ORIFICE OR GAS CUP SIZE(mm®) 6~19 SINGLE OR MULTIPLE PASS(PER SIDE) Either, Min. 2 Passes
ZRU SN HBYY Initial : Chemical or Mechanical s
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
agtele, Hetd £ JIE Sy 52 0AS
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2HE SEA NEJH22 Hel ol
CONTACT TUBE TO WORK DISTANCE(mm) N/A PEENING Not Permitted
83wy SI4X) FILLER METAL 8% XK CURRENT sy BEss
SHs JIEt
WELDING 205 2 A SE) TYPE 5 AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR 19| RANGE(A) RANGE(V) (cm/ min) OTHER
Root or Fill GTAW Note 1) 16 DCEN 50~ 100 10~20 5~15
Root or Fill GTAW Note 1) 24 DCEN 70 ~ 120 10~20 5~15
Root or Fill GTAW Note 1) 32 DCEN 90~ 140 10~20 5~15
Fill SMAW Note 1) 24 DCEP 40~ 80 10~20 5~15
Fill SMAW Note 1) 32 DCEP 65~110 10~20 5~15
Fill SMAW Note 1) 4.0 DCEP 100 ~ 150 10~20 5~15
Fill SMAW Note 1) 4.8 DCEP 120 ~ 190 10~20 5~15
EJIAtE SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application
Note 1) No. Base Metal Filler Metal
1 TP304(L) GT : ER308(L), SM : E308(L)
2 TP316(L) GT : ER316(L), SM : E316(L)
= g 3 £ = ol
Prepared by Quality Engineer Reviewed by Quality Manager Approved by Site Manager

-7




= =
xx A4 BH=SEXUBENM
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS)

XXX Project
PAGE : 1 of 2

EESRRAEENNS o R NFEHS o R
SWPS NO. SWPS-006 (AWS B2.1-1-016) DATE NOV.7.2024 REVISION NO. 0 DATE
BN WS BEYY SR
SUPPORTING PQR NO. See AWS B2.1-1-016 'WELDING PROCESS(ES) SMAW TYPE(S) MANUAL

0l 2 & 3 JOINT DESIGN (QW-402)

0|2 & &l TYPE OF JOINT SINGLE V GROOVE, FILLET

0 = 4 Al JOINT DETAILS(TYPICAL)

3.0~38, Min. 3.0 for Fillet Welds

93} 25 BACKING YES (/, a»\/\7 ~
w2 TI A (2 EH) BACKING MAT'L(TYPE) C/$, P1 or Weld Metal -
2lHl0ILl $5 RETAINERS YES NO V
o ; N T
2 T BASE METALS(QW-403) )
4 e t,
- R
= LE asws
PNO. 1 GrNO. 1&2
Dmeis OE%s A :45° Min R:45 ~12mm f:R/2Max
TO P NO. 1 GrNO. 1&2
2 AR ES 0l & PREHEAT (QW-406)
OR SPEC. AND GRADE A36 or Equivalent 0|2 2= MIN. PREHEAT TEMP (C) 10
suex
TO A36 or Equivalent MAX. INTERPASS TEMP (C) 260

0l 2 XI, PREHEAT MAINTENANCE Not Required

X35

DEPOSIT WELD METAL (mm) Groove : Max. 38, Fillet : 3~38
IHOIZ = &

PIPE DIAMETER RANGE(mm) N/A

WA =0 RS SN

MAX. PASS THICK. LIMIT(mm) 6

2 Jt M FILLER METALS (QW-404)

HEERES

FNO. 4 ANO. 1

S MA S S
SFANO. 5.1

% 2 X 2l PWHT (QW- 407)

grelex

TEMPERATURE RANGE(C) N/A
o X 2l Al 2+

HOLDING TIME RANGE N/A
e g yase

HEATING & COOLING RATE N/A

AWSCLASS E7018

Eta 301
SIZE OF FILLER METAL(mm®)
2H0/0| =& A Algk WIRE FLUX CLASS N/A

=22 4EY N/A

24~48

ADH ANE N/A
J| €t OTHER

Jb A GAS (ES) (QW-408)

JtA =5 SHIELDING GAS (ES) N/A
B8 JlA ZHHIS

PERCENT COMPOSITION(MIX., %) N/A
S 2 FLOW RATE (¢/min) N/A
JhA #432] GAS BACKING N/A
E@2 Y IATRAILING GAS None

& & Xt Al POSITIONS(QW-405)
= XA

POSITION OF GROOVE ALL

=a KA

2 B8

POSITION OF FILLET ALL

Ty

PROGRESSION uP v DOWN

#J|S4 ELECTRICAL CHARACT. (QW-409)
& & CURRENT(ACOR DC) DC

= 4 POLARITY

AR M2 SE

GT :EN, SM:EP.

TUNGSTEN ELECTRODE TYPE N/A
EESGRSE— =]
TUNGSTEN ELECTRODE SIZE(mm®) N/A
83018 2
MODE OF METAL TRANSFER FOR GMAW N/A
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xx a4

BEEZSHNAEEN
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | pack . 2 of 2

XXX Project

EFEFYFAETFTAN HS SWPSNO. : SWPS-006 (AWS B2.1-1-016) JHE ¥ S REVISION NO. 0
8 & J|1¥ WELDING TECHNIQUE (QW-410)
HI= 2H HeH e
STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
PIES b @582 0Us
ORIFICE OR GAS CUP SIZE(mm®) N/A SINGLE OR MULTIPLE PASS(PER SIDE) Either, Min. 2 Passes
ZHY =2 FBgH Initial : Chemical or Mechanical As28
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
Jately, 2aky Es IR SHEI B2 ES
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
SHE REA MEF22 AHel mole
CONTACT TUBE TO WORK DISTANCE(mm) N/A PEENING Not Permitted
23 gy 2I1T FILLER METAL 2% 7 CURRENT R 2Fac
SHs Jlet
WELDING 22835 2 3 S el TYPE Az AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR £19] RANGE(A) RANGE(V) (cm/ min) OTHER
Root or Fill SMAW E7018 24 DCEP 70~ 110 20~30 5~15
Root or Fill SMAW E7018 32 DCEP 90 ~ 150 20~ 30 5~15
Root or Fill SMAW E7018 4.0 DCEP 120~190 20~30 5~15
Root or Fill SMAW E7018 4.8 DCEP 170 ~ 280 20~30 5~15
Sl At SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application
4 Typical Butt Weld end Preparation
B o a3 &g B el
Prepared by Quality Engineer Reviewed by Quality Manager Approved by Site Manager
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x= x
xx2a4 BEZ=28FHNAHB=AM XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS)|  pacr . 1 of 2
EESERAEEANMS o » NEHs o R”
SWPS NO. SWPS-007 (AWS B2.1-1-017) DATE NOV. 7.2024 REVISION NO. 0 DATE
HBAE BIS s™YY s
SUPPORTING PQR NO. See AWS B2.1-1-017 WELDING PROCESS(ES) SMAW TYPE(S) MANUAL

0l S & 7 JOINT DESIGN (QW-402)

SINGLE V GROOVE, FILLET

0l S 2 Al JOINT DETAILS(TYPICAL)

a3} 20 BACKING YES (7 a—/
w13 I & (2 B) BACKING MAT'L(TYPE) C/S, P1 or Weld Metal Y SN 7
2IEI0l4 5 RETAINERS YES NO V k J /
2 T BASE METALS(QW-403) T ! T | A
!J ’4— R L'
BHHS Osds
PNO. 1 GrNO. 1&2
ZAHs Oses A:45° Min R:45 ~12mm £:R/2Max
TO PNO. 1 GrNO. 1&2
22 A2 ST 0l € PREHEAT (QW-406)
OR SPEC. AND GRADE A36 or Equivalent 02 2= MIN. PREHEAT TEMP (C) 10
seex
TO A36 or Equivalent MAX. INTERPASS TEMP (C) 260
=& )| 2 9| QUALIFIED THICKNESS RANGE 02 2 XI, PREHEAT MAINTENANCE Not Required
2 T BASE METAL(mm) 3.0~19, Min. 3.0 for Fillet Welds
a4 = 9 A cl PWHT (QW- 407)
DEPOSIT WELD METAL(mm) Groove : Max. 19, Fillet : 3~19 dxee=
TOjZ = w9 TEMPERATURE RANGE(C) N/A
PIPE DIAMETER RANGE(mm) N/A 2 R 2 Al 2
mAg s s =M HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 p/3=ICIRTEIE
HEATING & COOLING RATE N/A
& JF M FILLER METALS (QW-404)
SN EE HEERHS SNWALHS Jb A GAS (ES) (QW-408)
FNO. 1 ANO. 1 SFANO. 51
EIIERHS JtA E5 SHIELDING GAS (ES) N/A
AWS CLASS E6010 28 otA Z4HI8
=3 Y]] PERCENT COMPOSITION(MIX., %) N/A
SIZE OF FILLER METAL (mm®) 24~48 S 2 FLOW RATE (¢/min) N/A
240101 Z21A A2t WIRE FLUX CLASS N/A JhA 882) GAS BACKING N/A
EAA4EY N/A E| 22 JIATRAILING GAS None
ARH OME N/A &I 54 ELECTRICAL CHARACT. (QW-409)
J| € OTHER & 5§ CURRENT(AC OR DC) DC
Z & & Al POSITIONS(QW-405) = 4 POLARITY GT :EN, SM:EP.
Z A gAH WSS
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE N/A
Z EYXA gAETSE A0
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) N/A
&8 g g g8 35 0¢ 2dl
PROGRESSION up v DOWN MODE OF METAL TRANSFER FOR GMAW N/A
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= =
o ik HE2FXRAHB=AM XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | paGE - 2 of 2
IS AHLTA Ha SWPSNO. : SWPS-007 (AWS B2.1-1-017) JI A ¥ S REVISION NO. :0

Z &I WELDING TECHNIQUE (QW-410)

HE S e gy
STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
plES- =] o= seo s
ORIFICE OR GAS CUP SIZE(mm®}) N/A SINGLE OR MULTIPLE PASS(PER SIDE) Either, Min. 2 Passes
FHU =2 FAY Initial : Chemical or Mechanical =28
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
deteld, Betd £ J|E gEs 52 0385
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2HE REY MEFE2 Nl ooy
CONTACT TUBE TO WORK DISTANCE(mm) N/A PEENING Not Permitted
27wy £} FILLER METAL 2% &% CURRENT sraYHS gaac
sSHs JIEk
WELDING 225 2 A B E) TYPE X3 AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR 9| RANGE(A) RANGE(V) (cm/min) OTHER
Rootor Fill SMAW E6010 24 DCEP 40~80 20~ 30 5~15
Root or Fill SMAW E6010 32 DCEP 75~125 20~30 5~15
Root or Fill SMAW E6010 4.0 DCEP 110 ~ 170 20~30 5~15
Root or Fill SMAW E6010 4.8 DCEP 140~ 215 20~ 30 5~15
SJI At gt SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application
@ Typical Butt Weld end Preparation
e S B2 = B ol
Prepared by Quality Engineer Reviewed by Quality Manager Approved by Site Manager
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= =
xxax2 HBZ=S8FNAT =AM XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) | pack . 1 of 2
DESFRYTEIMHS "y NaHs iy
SWPS NO. SWPS-008 (AWS B2.1-1-019) DATE NOV. 7.2024 REVISION NO. 0 DATE
HRAE HE szuwy 2
SUPPORTING PQR NO. See AWS B2.1-1-019 WELDING PROCESS(ES) FCAW TYPE(S) Semi-Automatic

0l S 2 7 JOINT DESIGN (QW-402)

0|2 &) TYPE OF JOINT SINGLE V GROOVE, FILLET

0l S & Kl JOINT DETAILS(TYPICAL)

w3 20 BACKING YES
43 T = (2 &) BACKING MAT'L(TYPE) C/S, P1 or Weld Metal
2IH0l4 §5 RETAINERS YES NO V

2 X BASE METALS(QW-403)

4
oNHs asws
P NO. 1 GrNoO. 1&2
S Ogus A :45° Min R:45 ~12mm f:R/2Max

TO P NO. ; GrNO. 1&2
s NS LSS 0l & PREHEAT (QW-406)
OR SPEC. AND GRADE A36 or Equivalent 0l 2= MIN. PREHEAT TEMP (C) 10

se

TO A36 or Equivalent MAX. INTERPASS TEMP (C) 260

=85 )% ?| QUALIFIED THICKNESS RANGE 0l 52|, PREHEAT MAINTENANCE Not Required
2 Xl BASE METAL(mm) 3.0~38, Min. 3.0 for Fillet Welds
anas = 2 A 2l PWHT (QW- 407)
DEPOSIT WELD METAL(mm) Groove : Max. 38, Fillet : 3~38 drclex
moIT =2 wel TEMPERATURE RANGE(C) N/A
PIPE DIAMETER RANGE(mm) N/A o X2l Al 2t
WAL 20 XS = HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 /- K- IRVEIE T

HEATING & COOLING RATE N/A

£ I} W FILLER METALS (QW-404)
ST EECE TS SIHMAIRLHS It 2 GAS (ES) (QW-408)
FNO. 6 ANO. 1 SFA NO. 5.20
BIHHERYS JtA &5 SHIELDING GAS (ES) co2
AWS CLASS E71T-1 S8 A =48
EIHA 321 PERCENT COMPOSITION(MIX., %) 99,99
SIZE OF FILLER METAL(mmd®) 12~20 2 2 FLOW RATE (¢/min) 142~236
24010 Z3 A AL} WIRE FLUX CLASS N/A JtA e42) GAS BACKING N/A
Z3A ANTY N/A Eg 23 JIIATRAILING GAS None
ARH NE N/A &I 54 ELECTRICAL CHARACT. (QW-409)
J| EtOTHER & & CURRENT(AC OR DC) DC
& & A Al POSITIONS(QW-405) = & POLARITY RP

= SENAM EECE BT
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE N/A
T BETM EES:F-EEED]
POSITION OF FILLET ALL TUNGSTEN ELECTRODE S[ZE(ml:n(D) N/A
ey s 8832 018 2ol
PROGRESSION our v DOWN MODE OF METAL TRANSFER FOR GMAW Globular or Spray
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xx A4 HESHXAHBZAM

STANDARD WELDING PROCEDURE SPECIFICATION (SWPS)

PAGE :

XXX Project

2 0f 2

i<}
A

SUX[AUHETH HS SWPSNO. : SWPS-008 (AWS B2.1-1-019)

& S REVISION NO. :

0

g8 J1'Y WELDING TECHNIQUE (QW-410)
HIE SEY

oted gy

STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
g 201 EEE Yt
ORIFICE OR GAS CUP SIZE(mm®) Min. LD : 13 SINGLE OR MULTIPLE PASS(PER SIDE) Either, Min. 2 Passes
ZHY =2 HZTUY Initial : Chemical or Mechanical ns2s
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
Oeteld, 2atal £ IE dEz 2 0ds
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2HYE FEA NEF22 Hel mjole
CONTACT TUBE TO WORK DISTANCE(mm}) 19+ 6 PEENING Not Permitted
25 94y &JtM FILLER METAL EF &7 CURRENT SZdade 200 3 B
EH5 JIEH
WELDING 2285 - S el TYPE HFZ AMPS VOLT WIRE FEED SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR 9| RANGE(A) RANGE(V) (mm/sec) OTHER
Root of Fill FCAW E71T-1 12 DCEP 180~280 24~28 95~185
Root of Fill FCAW E71T-1 13 DCEP 190~300 24~29 75~135
Root of Fill FCAW E71T-1 16 DCEP 210~350 24~29 50~105
Root of Fill FCAW E71T-1 20 DCEP 250~400 26~30 55~125
SJ1Ate SPECIAL INSTRUCTIONS
@ This Procedure is not qualified for Notch Tjoughness application
4 Typical Butt Weld end Preparation
e o 3 s B jed]
Prepared by Quality Engineer Reviewed by Quality Manager Approved by Site Manager
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== =
xxax2 HBZ=S8FNAT =AM XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) PAGE : 1 of 2
HEEZFRYETAHHS Sy HEHS S
SWPS NO. SWPS-009 (AWS B2.1-1-023) DATE NOV.7.2024 REVISION NO. 0 DATE
SEANE HS 239y STUEH
SUPPORTING PQRNO. See AWS B2.1-1-023 WELDING PROCESS(ES) SMAW TYPE(S) MANUAL
0l 2 & JH JOINT DESIGN (QW-402) 0l 2 & Al JOINT DETAILS(TYPICAL)
012 ®E TYPE OF JOINT SINGLE V GROOVE, FILLET
w32l 95 BACKING YES T
43 T = (2 &) BACKING MAT'L(TYPE) S/S, P8 or Weld Metal \. /
2EI0IL4 25 RETAINERS YES NO vV k J
2 X BASE METALS(QW-403) j ' T
k)
RS dsws
P NO. 8 GrNO. 1
DS Og¥s A :45° Min R:45 ~12mm £:R/2Max
TO P NO. 8 Gr NO. 1
s NS LSS 0l & PREHEAT (QW-406)
OR SPEC. AND GRADE A36 or Equivalent 02 25 MIN. PREHEAT TEMP (C) 10
sh2
TO A36 or Equivalent MAX. INTERPASS TEMP ('C) 175
= 2 =) 9| QUALIFIED THICKNESS RANGE 0ll2! S XI, PREHEAT MAINTENANCE Not Required
2 X BASE METAL(mm) 3.0~38, Min. 3.0 for Fillet Welds
238 = 9 A cl PWHT (QW- 407)
DEPOSIT WELD METAL(mm) Groove : Max. 38, Fillet : 3~38 gaxaes
molm m wel TEMPERATURE RANGE('C) N/A
PIPE DIAMETER RANGE(mm) N/A = X2l Al 2
WA F0 S E HOLDING TIME RANGE N/A
MAX. PASS THICK. LIMIT(mm) 6 e o W
HEATING & COOLING RATE N/A
£ Jt X FILLER METALS (QW-404)
SIS HERRHS 2ITWAILE S Il A GAS (ES) (QW-408)
FNO. 5 ANO. 8 SFA NO. 54
BIMERHS JiA &= SHIELDING GAS (ES) N/A
AWS CLASS E308(L), E316(L) S8 JtA ZHHIB
E3DER]] PERCENT COMPOSITION(MIX., %) N/A
SIZE OF FILLER METAL(mm®) 24~32 $ 2 FLOW RATE (¢/min) N/A
21010 Z2{A Atgt WIRE FLUX CLASS N/A JhA 121 GAS BACKING N/A
E3A MOY N/A Eg 23 JIIATRAILING GAS None
ARH NE N/A &I 54 ELECTRICAL CHARACT. (QW-409)
J| Et OTHER X 2 CURRENT(AC OR DC) DC
& & A Al POSITIONS(QW-405) = & POLARITY EP
Z EZTA SAEH M8 S
POSITION OF GROOVE ALL TUNGSTEN ELECTRODE TYPE N/A
T A EEER-EEV]
POSITION OF FILLET ALL TUNGSTEN ELECTRODE SIZE(mm®) N/A
g st 8 3% 018 €l
PROGRESSION ur v DOWN MODE OF METAL TRANSFER FOR GMAW N/A
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X x
xxa4d E oy g E Iﬂl ﬂ E = A'I XXX Project
STANDARD WELDING PROCEDURE SPECIFICATION (SWPS) PAGE : 2 of 2
HESEXAYETA HS SWPSNO. : SWPS-009 (AWS B2.1-1-023) I E HS REVISION NO. : 0

£ 77| WELDING TECHNIQUE (QW-410)
HE e

o3 gy

STRINGER OR WEAVE BEAD Either METHOD OF BACK GOUGING Mechanical or Thermal if used
PIES- =D o= 22 =
ORIFICE OR GAS CUP SIZE(mm®) N/A SINGLE OR MULTIPLE PASS(PER SIDE) Fither, Min. 2 Passes
EHY SV U Initial : Chemical or Mechanical sz
INITIAL OR INTERPASS CLEANING Interpass : Mechanical Only OSILLATION N/A
Jeteld, 2etal £ J|E dEs B2 UE=
GRINDING OR BRUSHING ETC. GRINDING & BRUSHING SINGLE OR MULTIPLE ELECTRODE SINGLE
2EYE SE NIEF 22 Hel ajole
CONTACT TUBE TO WORK DISTANCE(mm) N/A PEENING Not Permitied
sy ey 8K FILLER METAL 2&® 7 CURRENT sEmHe sFac
SHis JlEt
WELDING BRES > A S el TYPE &7 AMPS VOLT TRAV. SPEED
LAYER NO. PROCESS CLASS DIA(mm) =4 POLAR 9 RANGE(A) RANGE(V) (cm/ min) OTHER
RootorFill SMAW Note 1) 16 DCEP 15~ 30 10~25 5~15
Root or Fill SMAW Note 1) 20 DCEP 25~ 40 10~25 5~15
RootorFill SMAW Note 1) 24 DCEP 35~70 10~25 5~15
Root or Fill SMAW Note 1) 32 DCEP 55~ 100 20~30 5~15
Root or Fill SMAW Note 1) 4.0 DCEP 85~ 145 20~30 5~15
Root or Fill SMAW Note 1) 4.8 DCEP 100 ~ 190 20~30 5~15
SIJIAIY SPEUIAL INS1KUCIL1IUND
@ This Procedure is not qualified for Notch Tjoughness application
@ Typical Butt Weld end Preparation
Note 1) No. Base Metal Filler Metal
1 TP304(L) E308(L.)
2 TP316(L) E316(L)
B o 3 &£ E ol
Prepared by Quality Engineer Reviewed by Quality Manager Approved by Site Manager
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Abstract
MS.Thesis

Experimental study on the development and
operation of standard welding procedure

specifications for Plant fire piping

Hong Nam Gun

Major of Fire Protection & Disaster Management
Graduate School of Engineering

Kyonggi University

The plant industry uses a large amount of energy, so there is a high risk of
fire and explosion, and in the event of an accident, there is a high possibility
that it will develop into a large-scale disaster with great loss of property and
life. Therefore, it is important to increase the reliability of firefighting
equipment. However, according to the National Fire Agency statistics for the
past five years, the operational reliability of firefighting equipment has not
exceeded 40%. It is time to look back and see whether quality management in
firefighting equipment construction is being operated appropriately, whether
there are any problems, and what needs to be improved.

In addition, with the revision of the ‘Fire Facility Construction Business Act’
in September 2020, separate orders for firefighting construction were

implemented, and specialized firefighting facility construction companies that
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were originally in charge of subcontracting construction but were given
responsibility and roles as the main contractors are in a situation where they
need to improve the level of their existing quality management organization,
personnel, and technical skills and operate systematically on their own.

Therefore, in order to improve the construction quality of firefighting pipes,
this study analyzed the problems in the quality management activities and
performance processes carried out at actual firefighting construction sites, from
establishing a quality plan, which is a key element of the quality management
system, to work procedures and inspections, and suggested improvement
measures. The research results suggested a method for quality control
activities for fire piping construction to be documented and systematically
performed in the field in the form of specific inspection and test plans, work
procedures, etc. In particular, the welding procedure specifications, which are
essential for performing welding work, have been ineffectively operated due to
a lack of professional knowledge and understanding. As an improvement
measure, the standard welding procedure specifications, which are commonly
used in international standards and can be utilized without the need for
separate testing and development processes, were suggested as an alternative.
In order to apply this in the field, the demonstration test that should be
performed was performed in an environment with the same conditions, and
then the welding quality was confirmed through non-destructive testing and
the reliability for field application was verified. In addition, the measures to
prevent quality deterioration of fire piping derived from previous studies were
analyzed and reflected in the standard welding procedure specifications to

enable continuous and systematic improvement.
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