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Page 1 of 2

WELDING PROCEDURE SPECIFICATION
BRELZHAE

WPS NO R T ZMER S
Welding process(es)& 2 77 i

CS-101

GTAW

Supporting PQR No.(s) TZ T % v-304, v-324, v-325

JOINTSH::L(QW-402)

Joint Design$¥% B R: Groove, Tillet 3 [ 18, 1 M 15

ﬂ’ 2
(]

Backing#t#:  Without backing Fo4¥ %
Back Material#d #4 #1: N/A
Retainer FE {7 28 N/A
37.5+2.5°
¢ ( 4515°
(\"T _,l ‘.i 24 4
- — | |-

Also See Design Drawings

AZ L E AR

Rev.fiIK: <0>  DateH#: 2007.5.30
Type(s)PLIILFEFE: Manual T-T.
(Automatic,Manual,Machine,or Semi-Auto) ( @5h,F 1. ¥lEhakt E5h)
Code$t 4T Fi ifE: ASME [X-2004
BASE METALSE&:4{(QW-403)
P-No.: 1 Group No.: 1,2
to P-No.: 1 Group No.: 1,2
Specification type and Grade#i 2 f1%4:  16Mn; 20"
to Specification type and Grade#l S 7 1%4%:  16Mn; 20
Thickness Range /& & Ju l:
Grooved 118 4.8-19mm
FilletfH 12: Unlimited 4~ fR
Pipe Dia Range’& 12 {a.ffl:
Grooved C1E: Unlimited A~ R
Filletf5 42 Unlimited A~ fR
Other L& N/AAEH

FILLER METALS 7 & B(QW-404)

SFA No. SFAS.18
AWS No. ER70S-G
F-No. 6
A-No. 1
Size of Filler Metals A7 428 )X 2.4mm; 3.2mm
Thic\?;ijs;:?je f | Groovetf 1142 4.8-19mm A
R BRITEH] piller g 4 Unlimited < R 3
Electrode-Flux (class)/f 4 1R (5 35 % N/ARIEH
Electrode Trade Namefif 4008 22 )88 5 JG-50
Flux Trade Name 25U & N/AAGER
Consumable Insert 4k {4 % 5% N/AARIE]T]
otherdl &2 N/AANIEH

POSITION & #:47 B (QW-405)

Position of Groovedf L1477 & :

Al E

Welding Progression## % J7 []: UphillsZ (7] _+J%
Position(s) of filletf {457 & AN E
other1LE: N/AANIE

PREHEATT#(QW-106)

Preheat Temp.Mini /> Tl :
Interpass Temp. Max ¥ K J2 [H) 7 B :
Preheat Maintenance T {3577 53X

otherdL¥:

20°C

220°C
N/AAIEFE
N/AAER

e

/

IN

VAN



WELDING PROCEDURE SPECIFICATION
BT ZNE

Page 2 of 2

WPS No.: CS-101

POSTWELD HEAT TREATMENT#E j5 # 4 H(QW-407)

Temperature Rangeif J¥ 5 [#: N/AARIEH
Time Range B (8] 7% [ : NAREH

GASHAE(QW-408)

£3)

Gas &k  Mixturel® &t Flow Ratelfii &

Shielding fr#7<:  Ar 99.99% 10-17L/Min
Trailing BRI R: NNATER  NATER  NAREA
Backing®™ HRI S WARER NARER  NATER

ELECTRICAL CHARACTERIS H £ (QW-409)
Current Type BHiRE:  DC _ Polarity#R{4: SPIE#

Tungsten Electrode Size and Type £} R~ F128 2! 2.4mm*

Mode of Metal Transfer for GMAW & Bif % 77 :{( GMAW): _N/A

Electrode Wire Feed Speed Rangei £ HETHE: N/A

TECHNIQUEREH I5(QW-410)

String or Weave Bead N R BUIE B0 18
Orifice or Gas Cup SizeMf FLEKBIME R <
Initial and Interpass Cleaning3f [ /22 &) (97 BE J7 i%:

Method of Back Gouging % Iffi & #8 J7 ¥£:

Oscillation#£ 3 77 #::

Contact Tube to Work Distance S flf 55 T 126 55
Multiple or Single Pass(Perside):

& 17 ():
Multiple or Single Electrodes % #2 5K 5 #2 &
Peening 7

SR

Weavef£5h

8-10mm

Grinding WP HLIT BE

N/AAER

N/AFER

N/ARIE R

Mulitiple

ZIER

Single¥i 22 47

N/AATER

Other: Out of-chamber convention torch is to be used

A — A A S AR

DateH #]: o227/, [ go Date H #1:

gvv), .57

Date H 43:

Pulsing Current Jk/HESIR: N/A
WELDING PARAMETERS/E#:8 %
Weld Welding  |Filler Metal 575 ¢ B Current Hi7 VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Neme | Dia. B 4% ( Type Polarity AMP. Range FL s 7 RERE RAEGE
BE By | me | (mm) | R @ff)i@ ) (mm/Min) (L/Min)
Root 1R &8 GTAW JG-50 24 DCSP 120-150 11-13 40-70 10-17
Fill 278 GTAW JG-50 2.4 DCSP 140-170 12-14 60-100 10-17
Fill S 7 GTAW JG-50 3.2 DCSP 150-180 12-14 60-130 10-17
Cap(or) 25 H GTAW JG-50 2.4 DCSP 140-170 11-13 70-110 10-17
Cap % i GTAW JG-50 3.2 DCSP 150-180 12-14 60-130 10-17
OTHERS H fth % B5:
* - ‘Tungsten type :2% Thoriated.
A HY: 2%l - e (/
%Ié'{i;'é«f&iim Gs e
A [ ]
Prepared by% il: g% 2’// Reviewed by #4: I M) Approved byfit#:




Page 1 of 2

WELDING PROCEDURE SPECIFICATION
BT 2R

WPS NOJRE T Z MMM S CS-102 Rev.ffRK: _<0>  DateHH#i:_2007.5.30
Welding process(es )84 77 - GTAW Type(s)VLHLTRE: Manual T T
Supporting PQR No.(s) T &£ V-323 (Automatic,Manual,Machine,or Semi-Auto) ( E3),5 T HZZF B3))
‘Codeth AT HRHE: ASME IX-2004
JOINTS#:3(QW-402) BASE METALS®&#(QW-403)
Joint Design 3 # K: Groovc [1)4 P-No.:  S-No.:1 Group No.: 2
Backing#t#:  Without backing Jo4T 3 to P-No.: 1 Group No.: 1,2
Back Material#f 44 $- N/A Specification type and Grade#f) 5 /1% 4: _API 5L X60,X65
Retainer &4 #%: N/A to Specification type and Grade#fl S F% 2% 16Mn;20"
Thickness Range /& & 75 Fl:
30£2.5° Groovedf 0 48: 4.8-19mm
X Filletff 15 N/AREA
IL | \ i ]L Pipe Dia Range’® 1570 [H:
. ‘ | Groovedf 148 Unlimited 1~ R
‘TT ’J LL Filletff 18- N/AREH
OtherJ L &: N/ANIER
Also See Design Drawings
Qe $a 5L
FILLER METALSH 5 & B (QW-404)
SFA No. SFA5.18
AWS No. ER70S-G
F-No. 6
A-No. 1

Size of Filler Metals Il Z £& B R~

2.4mm; 3.2mm

Thicé(\;:sdsl\lzz;g]e of Groovedff (148 4.8-19mm
R R po e e NARE A
Electrode-Flux (class){f £ #R3(5) 2 %) N/AREH
Clectrode Trade Nune i 8 (15 22 )04 JG-50
Flux Trade Name % 75 N/AAE A
Consumable Tnsert #4b 1% i 4 N/A AEF
other L ’& N/ANEH
POSITIONIR X i7 E(QW-405) PREHEA T H{#(QW-406)
Position of Grooved [ {7 & : ANRAL R Preheat Temp . Mints /N 7l #R FE - 60°C
Welding Progression§4& Jy 15 Uphillaz i) |4 Interpass Temp. Maxtx X )2 AR & : 160°C
Position(s) ot tilletf B4 47 N/AAGE FS Preheat Maintenance AR T A NAANGEH
otherJL ¥ N/AAREH otherfL:  N/AAEH




Page 2 of 2

WELDING PROCEDURE SPECIFICATION
BREIEZHRE

WPS No.: CS-102

POSTWELD HEAT TREATMENT/E 5 #4B(QW-407) |TECHNIQUE/E#H I5(QW-410)

Temperature Rangeii /Z & [#: N/AAIE String or Weave Bead NE 1 a2 B 5 Weavef 5
Time Range B 830 F: N/AARIER Orifice or Gas Cup Sizelf L Bk %M R <+ 8-10mm
Initial and Interpass Cleaningd (R IAMM# M4 #%:  Grinding WR 13T B
GASSAK(QW-408) Method of Back Gouging 5 i & ) 7 1%: N/AFREM
GasS 4k  Mixturel2 & Y. Flow Ratelfi &

Shielding fR3FR:  Ar 99.99% 8-15L/Min Oscillationf# 3 7 1%: N/ATNE
Trailing BRE R I NARIER  NARER  NATREA Contact Tube to Work Distance 5 Hi 15 T {4: 25 N/ARE
Backing® mR$"S: NARER NATER  NATEA Multiple or Single Pass(Perside): Mulitiple

% IR B R E R (). ZiER
ELECTRICAL CHARACTERIS HL4F{H(QW-409) Multiple or Single Electrodes# ££ 8}, $ £ 12 Single #2248

Current Type HitZEH: DC Polarityff 4:: SPIE# Peening# ii: N/AARER
Tungsten Electrode Size and Type #54% R < FIZEHY: 2 4mm* Other: Out of-chamber convention torch is to be used
Mode of Metal Transfer for GMAW & /BT 77 2 GMAW): N/A i P — BRI A AR AR

Electrode Wire Feed Speed Rangei ¥ V5 [H: NA
Pulsing Current Jki#FE: N/A

WELDING PARAMETERSE##E2 %

A &2t

¥ - Tungsten type :2% Thonated.

Weld Welding |Filler Metal 575 &8 Current B VOLT Range Travel Range Gas Flow Rate
Layex(s) Process | Trade Name}| Dia. 1% | Type Polarity AMP. Range BT SRR SRR IE
e marE | ge | mm) | R% EEWFX?)E@ (V) (mm/Min) (L/Min)
Root R & GTAW JG-50 2.4 DCSP 100-120 10-12 50-100 8-15
Fill 3H 7 GTAW JG-50 2.4 DCSP 120-140 12-14 60-110 8-15
Fill 378 GTAW JG-50 3.2 DCSP 140-170 12-14 60-110 8-15
Cap(or) 5 GTAW JG-50 2.4 DCSP 120-140 11-13 70-110 10-17
Cap [0 GTAW JG-50 3.2 DCSP 140-170 12-14 60-130 10-17
OTHERSH A {5 B3 :

Prepared by#hi i : -/[ 3 5\/
Date H #]: <200/ .j\‘ 1

Reviewed by #: :p %
¥ Y

Datc H #: JU”'-’7 [‘5‘7

Date H #A:

Approved byfttaE:
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WELDING PROCEDURE SPECIFICATION
BREILZHE

WPS NOS2# TZMMEMS: ___ CS-103 Rev.fiIR: <0>  DateH#: 2007.5.30
Welding process(es)(& 1 77 1%: GTAW Type(s)VLH L FERE : Manual - T.
Supporting PQR No.(s) T &P £ V-322 (Automatic,Manual,Machine,or Semi-Auto) ( B3, T T HlEhE4 O 5h)
Code: ASME [X-2004
JOINTS#:k(QW-402) BASE METALS&#(QW-403)
Joint Designi# 3k #4 3¢: Groovelff [L11% P-No.:. SNo.:1 Group No.: 2
Backing#1#:  Without backing 543 # toP-No.. SNo.: | Group No.: 2
Back Material#$ 241 N/ATE FB Specification type and Gradefil 5 #12%4%:  API SL X60;X65
Retainer i€ if #%: N/AREA to Specification type and Grade#{ 5 f1%4%:  API SL X60,X65
Thickness Range 5 & 75 [H:
37.542.5° - Groovelff [14&: 4.75-19mm
AN =, Filletf 1%: N/AFIER
% i / ]L Pipe Dia Range & 276 [H:
; ' Grooved [/&: Unlimited /N R
‘IT "’ LM‘ il I__ ' Filletff 3 N/ATER
Other & N/ARER
Also See Design Drawings
A2 R EK
FILLER METALSH 78 & & (QW-404)
SFA No. SFA 5.18
AWS No. ER70S-G
F-No. 6
A-No. 1
Size of Filler Metals 72 &8 R <1 2.4mm; 3.2mm
mlc$535§2?ie of | Grooved L1458 4.75-19mm
PR RS o0t 42 NATIE N o
Electrode-Flux (class)J2 £ 475(5) 24 %) N/AAEH \‘ )/\/ Z
Dlectrode Trade Name# e (FL.L2) -2 TGS-50 S, &/ 1
Flux Trade Name J£Ff 5 N/AAGE T E"E’\‘;’EWE? - ,,,,}S v i i} ;E/
Consumable Insert ¥ 1% 4 N/ARIER Y7/ /
other L N/AATE A ,
POSTTION R HAL B (QW-405) PREITEATHH(QW-406)
Position of Groovedff [ & : AT & Preheat Temp.Minii /)N il #uR 5 - 20C
Welding Progressionff 477 [A]:  UphillizZ [ - J% Interpass ‘1'emp. Max i K Jz 0] : 250°C
Position(s) of filletff 12487 & N/A K& Preheat Maintenance fl#HIRFF TR NARNEH
otherdL¥7: N/AAIEA otherJLE:  N/AAEHR




WELDING PROCEDURE SPECIFICATION
BT ZHE

Page 2 of 2

WPS No.: CS-103

POSTWELD HEAT TREATMENTE /5 # 4L B (QW-407)

Temperature Rangeif & 75 [H: N/AREH
Time Range 17 [a) 75 [ : N/AAREHA

GASSAE(QW-408)

Gas™= & Mixturei® & e Flow Ratelii &

Shielding fR#F<:  Ar 99.99% 12-20L/Min
Trailing ZBERIT: NATER  NATER  NATEH
Backing® IR NNARER  NATER  NAREH

ELECTRICAL CHARACTERIS H 4% (QW-409)
Current Type B #2EAY: Polarity#i 4 : SPIE#
Tungsten Electrode Size and Type &34 R~ F25 5 : 2 4amm*

DC

Mode of Metal Transfer for GMAW 2B I 7 =( GMAW): N/A
Electrode Wire Feed Speed RangeiX 22 # F7EH: N/A

Pulsing Current Bk #HE: N/A

TECHNIQUEEHHE T5(QW-410)
String or Weave Bead N2 IR B 15

Weavel# 5

Orifice or Gas Cup SizeM§ FLBE i X~

8-10mm

Initial and Interpass Cleaningi{ 17 F1 2 [ (0935 2L 5 i:

Grinding S #4147 &

Method of Back Gouging & 75 R 7 i2: N/AAE A
Oscillation% 51 A i: N/AFREA
Contact Tube to Work Distance 5l 5 T 415 85 N/ARNEH]
Multiple or Single Pass(Perside): Mulitiple
% T8 R B R R () ZiEE
Multiple or Single Electrodes%s 22 5, % £4 }2. Single #2418
Peening#l o N/ARIER

Other: Out of-chamber convention torch is to be used

BRI A E HRAE

WELDING PARAMETERSE #5#

Date [ #f: 2 .!\‘%D

Date H #1: OZWZ P50

Weld Welding | Filler Metal 75 &8 Current B VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name| Dia. HL.4% | Type Polarity AMP. Range GV R IR E HARGE
EE EEgEyE | e | (om) | RE %o(?i)ril?] v) (mm/Min) (L/Min)
Root 1R # GTAW TGS-50 2.4 DCSP 120-140 10-13 40-80 12-20
Fill A GTAW TGS-50 2.4 DCSP 130-170 11-14 50-90 12-20
Fill 3H 78 GTAW TGS-50 3.2 DCSP 140-190 12-15 60-100 12-20
Cap #5101 GTAW TGS-50 2.4 DCSP 130-170 10-13 50-90 12-20
OTHERSH A 395 :
* --- Tungsten type :2% Thoriated.
IR F2%4EL,
Prepared by ffil: %j? Reviewed by i #: T%\ Approved byHEHE:

Date H HH:
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WELDING PROCEDURE SPECIFICATION
BRETLZHARE

WPS NOJR & T 2RSS
Welding process(es)(F4£771%: GTAW/SMAW

CS-201

Supporting PQR No.(s) T.ZF&Z 5 v-202,v-203,v-204,

V-304,V-306,V-307

Rev.Aiik: <0>  DateH#i: 2007.5.30
Type(s)K L IR : ManualF T

(Automatic,Manual,Machine,or Semi-Auto) ([ 30, F T, Hlzhak ¥ = 5h)

Code: ASME IX-2004

JOINTS#::3L(QW-402)

Joint Design#3k#! R.: Groove, Fillet 3 142 IR A 18

Bucking#F #¢: Without backing(GTAW) AT

With backing(SMA W) #1 &

Back Material#7 61§ .

Weld mctul {245 & &

Retainer E i £§: N/ARIE
37.5%2.59
4515
24 |+

Also See Design Drawings

BASE METALSE:#(QW-403)

PNo. 1 Group No.: 1,2
to P-No.: 1 Group No.: 1,2
Specification type and Grade$N & F14& 4% 16Mn;20"
to Specification typc and Grade {5 71 % &4 16Mn;20"
Thickness Range 5 fZ ¥ [
Groovedff 148 4.8-19mm
Filletf 12: Unlimited /< B
Pipe Dia Range & 1% 7513 :
Groovel M4&: Unlimited A~ fR
Filletf #2: Unlimited N f}

Otherlii’E: Any weld pass is not greater than 12mm(SMAW)

Al Wit B4t {00 30 5% FE AN AR 1 2mm(SMA W)
FILLER METALSE7E £ B (QW-404)
SFA No. A5.18 A5.1
AWS No. ER70S-G E7018-1
F-No. 6 4
A-No. 1 1
Size of Filler Metals #7Z & /B R~ 2.4mm 3.2mm;4.0mm
Thici(vneelsj 15[2?56 of Groovelff (112 Max.5mm Max.16mm
RBRERBREEIER] pine g 12 Unlimited A B Unlimited X B
Electrode-Flux (class) {21 71(5) 36-4) N/ANJE N/AARIEH
Blectode Trade Nume)f & (212 JG-50 CHE 58-1 o T
Flux Trade Nawme f3 5755 £ N/A K& N/AANIE A
Consumable Insert #5405 ik £ N/AANIEH N/AANIEF
other L& N/AANIE A N/AANEH

POSITION & £ 1 & (QW-405)

Position of Groovedjf [1{7 &

AN E

Welding Progressionts4% 77 [ :

Uphillaz /] /%

Position(s) of filletf R 427 & :

N/AARE B

otherL & :

N/AANIE A

PREHEATFiH(QW-406)

Preheat Temp.Mindg /N UHGEE : 20°C
Interpass Temp. Max i K& AV : 250°C
Preheat Maintenance TR RIFTT:  N/ANEH
otherlLv:  N/AANEH
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WELDING PROCEDURE SPECIFICATION
BREIZHAE

WPS No.: CS-201

POSTWELD HEAT TREATMENT /5 #u4t B (QW-407)

Teraperature Rangeif & 76 [H: N/AAREH
Time Range I} ]38 N/AANER

GAS4E(QW-408)

Gas™= {4  Mixturel®& [t Flow Rateifi &

Shielding fR¥74: AGTAW) 99.99% 8-15L/Min
Trailing BFE R VANEH NAXRERH NARER

N/ARNER NARNER NAREHR

Backing 8 [ f# 7 /%,

ELECTRICAL CHARACTERIS B §F1E(QW-409) sprizcraw)

Current Type BJi8%:  DC __ Polarity#ft: regszsmaw)
Tungsten Electrode Size and Type #4% R<F F12E R : 2 4mm*
Mode of Metal Transfer for GMAW & B ILIE /7 ( GMAW): _N/A
Electrode Wire Feed Speed Rangei 2 V5 H: N/A

Pulsing Current fk7FBE/L: N/A

TECHNIQUEZEH T5(QW-410)
| String or Weave Bead RI2 18 B 12 5h 12 WeavefEZE])
Max. width of WeavefZ &Il K /Z:  2.5D**(SMAW)

Orifice or Gas Cup Size®§ fLEMBEHE R ~F:  8-10mm(GTAW)

Initial and Interpass Cleaning I3 A 75 k. Grinding B RO HLIT B&
Method of Back Gouging & il & 4R J7 #: N/AREHR
Oscillation #2385 %: N/AAEHA
Contact Tube to Work Distance 5 H1§ 55 TAF#E E5: N/AREH
Multiple or Single Pass(Perside): Mulitiple
B 1R O A E R (W) ZidE
Multiple or Single Electrodes % £2 BY 1. 22 45 Single .42 12
Peening4fEifi: N/ATNER

Other: Out of-chamber convention torch is to be used

A — A I AN TR A

WELDING PARAMETERS{E 2%

Weld Welding  |Filler Metal 37 & )& Current L0 VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name| Dia. H % | Type Polarity AMP. Range LEVIRERRH IR AR IE
= By | me | (mm) [ &E m&?'ﬁ V) (mnv/Min) (L/Min)
Root 1R &8 GTAW JG-50 24 DCSP 100-120 10-12 40-70 8-15
Fill 3H78 SMAW__|CHES8-1| 3.2 DCRP | 120-140 20-24 50-90 N/ARIEH
Fill E7 SMAW |CHE 58-1 4.0 DCRP 160-180 20-24 70-110 N/AREH
Cap 35 SMAW |CHES8-1| 3.2 DCRP 100-120 21-23 50-90 N/ATREF
OTHERSH: fih 3}t
t.--- Tungslen type 2% Thoriated.
R A2%4.
**_.. "D"denoted the diameter of electrode.
"D R EAE
Prepared by# fil: Reviewed by §%: E! ci» ﬁ Api)1'oved byHEHE:
Date H #1: Date || #: 2"’177, £30 Date H #3:
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WELDING PROCEDURE SPECIFICATION
B LZHE

WPS NORIZ T 2ZMEM T CS-202 Rev.RiKk: _<0>  DateF#l: 2007.530
Welding process(es)/##& 7k GTAW/SMAW Type(s) WL FEE ManualF T
Supporting PQR No.(s) T2 1R 2 V-207, V-208 (Automatic,Manual,Machine,or Semi-Auto) ¢ B3h,°F T #L3hik 1 |35
Code: ASME [X-2004
JOINTSHSL(QW-402) BASE METALSHH(QW-403)
Joint Design{Z LRI = : Groovelff 142 P-No.: 1 Group No.: 1,2
Backing#d #4: Without backing(GTAW)JG# to P-No.: 1 Group No.: 1,2

With backing(SMA W)#7 # # Specification type and Grade$R 5 Fl1% 4 16Mn;20"
Back Material ¥t 847 %}:  Weld metal/R 42 & )8 to Specification type and Grade4fi ‘5 F144%: 16Mn;20"
Retainer & i #%: N/AREH Thickness Range/Z f& 1t [l :
4545° Groovelff M 42: 19-60mm
Hﬂ Filletf 18- Unlimited A~ bR
éig Pipe Dia Range® %75 [
24 I |<_ Groovelff 142 Unlimited/~ R
101£2.5° F&iﬁf" 10£2.5° 10+2.5° Filletff {2 Unlimited A~ Bg
m_‘%&% j} JA% Other L E: Any weld pass is not greater than 12mm(SMAW)
Ty . AT 5 18 55 FE R BT 12mm(SMA W)
245 |« 2] L fq
Also See‘_Design Drawings
a2 Rk B4R
FILLER METALSIE 7 & J&(QW-404)
SFA No. SFAS5.18 < SFAS.1
AWS No. ER70S-G 7 E7018-1
F-No. 6 4
A-No. 1 1
Size of Filler Metals 1H 78 4 J& K ~<f 2.4mm 3.2mm;4.0mm
Thic\l;’nee;s ;}I:I;gle of Groovedff (42 Max.4mm Max.56mm
FRRRERIREEEH] pijlerfy 2 Unlimited < i Unlimited 7S fi
Electrode-Flux (class)fL££-1271($)}25 %) N/AARE N/ARIE
Electrode Trade Namef% 5k (1 2245 JG-50 CHE 58-1
Flux Trade Name 258 5 N/AEH N/AAE
Consumable Insert 1442 Bk 4 N/AAIEH N/ATR I
otherd{ N/AAIE N/ARIEH
POSITION/ZEAT B (QW-405) PREHEATTH(QW-406)
Position of Groove}f |1 {i7. & AN E Preheat Temp. Min g /N Fil B L& *+ 20°C
Welding Progressionf2 4% Jj [fi: Uphill3Z 7] _- 48 Interpass Temp. Max & K JZ [ /% : 250C
Position(s) of filletf 1R 4& (7 & Al & Preheat Maintenance TUHKAREE A N/ARIET
' otherdl i N/AANIE il otherdL'v;:  N/ARER)

/

1

A
\
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WELDING PROCEDURE SPECIFICATION
BRETEHE

WPS No.: CS-202

POSTWELD HEAT TREATMENTE 5 H AL (QW-407)  [TECHNIQUER T T5(QW-410)

Temperature Rangeif /% Ji [ : 593-649 C String or Weave Bead NE /RS IEF) 1R WeavelE )
Time Range I 18176 FHl:_rmstmmififasst Citouso) Max. width of Weave BB A SE: __ 2.5D**(SMAW)
Orifice or Gas Cup SizeMi FLEEWE R~ 8-10mm(GTAW)
GASS#&(QW-408) Initial and Interpass Cleaning®t I VFI 2 (@] (97438 55 Grinding WP HLIT BE
Gas=({&  Mixturej& 4 Lt Flow Rateii & Method of Back Gouging® i 5 1 /7 i N/ARER
Shielding fR37"<: A(GTAW) 99.99% 8-15L/Min
Trailing BB R VARNER NAAEAH NAAEH Oscillation#% 5 /7 ¥: N/AREH
BackingF W R VARIER NAAER NAAER Contact Tube to Work Distance S HuM 5 T 4485 25 N/AAE R
Multiple or Single Pass(Perside): Mulitiple
ELECTRICAL CHARACTERIS H4F#:(QW-409) spirszcraw) % 2 B B T R () ZiEE
Current Type HHIRZEHR:  DC Polarity# 1 regszsmaw)| Multiple or Single Electrodes% £ 5% 2. £ {2 Single 8 £2 45
Tungsten Electrode Size and Type #5#% R~ FIZEHY: 2. 4mm* Peening ifi: N/AANE
Mode of Metal Transfer for GMAW 2833 77 5 GMAW): N/A Other: Out of-chamber convention torch is to be used
Electrode Wire Feed Speed Rangei® 22 B H: N/A A — R AH AER.

Pulsing Current BK#H HLIE: N/A

WELDING PARAMETERS/E 2%

Weld Welding | Filler Metal % £ /8 Current B VOLT Range Travel Range Gas Flow Rate
Layer(s) Process Trade Name | Dia. B 1% [ Type Polarity] AMP.Range | FLIETR IR SRR IE
_ ] . EER b N E|
EE B | me (mm) | (A) (V) (mm/Min) (L/Min)
Root R GTAW JG-50 2.4 DCSP 100-120 10-12 40-70 8-15
Fill % SMAW |CHES8-1| 32 | DCRP | 120-140 20-24 50-90 NAREA
Fill % SMAW |CHES8-1| 40 | DCRP | 160-180 20-24 70-110 N/ASEA
Cap Z1Hl SMAW |[CHESss-1| 32 DCRP | 100-120 21-23 50-90 N/AANE
OTHERSH i i5 83:
* -—- Tungsten type 2% Thoriated. **_  "D"denoted the diamcter of clectrode.
Bl Eo%sl ., "D R B AT,
*#% —When the thickness of hase metal is larger than 38, 1mm,the minimum preheat temperature shall be 80°C.
MR > 38 1mmlF, H/ANTEREE N H80°C. s

o e irte e g

. N e o
Prepared by4il: 1 A Reviewed byi #: /F% Approved by?tt%g{} -

Date H #8: )«ﬁﬂ]. (" %0 Date H #A: W"?. F\ ;O Date H #7:
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WELDING PROCEDURE SPECIFICATION
RETLZHE

WPSNOJR T ZMMS: _ CS-203 Rev Wiik: <0>  DateH #: 2007.5.30
Welding process(es) 2 #777%: GTAW/SMAW Type(s)PUMALFEEE : ManualF T.
Supporting PQR No.(s) TEiTES:  V-227,V-228 (Automatic,Manual, Machine,or Semi-Auto) (3, F 17 Hlahak ¥ B )
Code: ASME 1X-2004
JOINTSH:3L(QW-402) BASE METALST}4f(QW-403)
Joint Design# 3L Groovedff 118 P-No.: S-No.: 1 Group No.: 2
Backing# #: Without backing(GTA W) JL#T # to P-No.: 1 Group No.: 1,2
With backing(SMAW)F ##8 Specification type and GradetW S f1%%%: API 5L X60;X65
Back Material#f #4451 Weld meta /295 27 to Specification type and Gradcifl 515 4%: 16Mn;20"
Retainer &€ i #%: N/AANE Thickness Range /& & i [
Groovelff [T18: 4.8-19mm
Filletff 1%: N/AANIE
Pipe Dia Range& 14 i [H:
Groovedff [148: Unlimited /4~ R
4’4 ) Filletf %: N/A A& FA
- Other¥L B: Any weld pass is not greater than 12mm(SMAW)

T fal 131 36 B R eI 12mm(SMA W)

Also See Design Drawings
BEIN =k

FILLER METALSIE 75 & JB(QW-404)

SFA No. AS5.18 AS.1
AWS No. ER70S-G E7018-1
F-No. 6 4
A-No. 1 1
Size of Filler Metals A7 &8 R~F 2.4mm 3.2mm;4.0mm
Thic:;’;zs ﬁi?agle °f | Groove A48 Max.5mm Max.16mm
ERIRRERERER pilers 2 N/ATES N/ATREF
Electrode-Flux (class)t 421/ 365) N/AANTEH N/ARER
Electrode Irade Namel & (14 £0)ih ] JG-50 CHE 58-1
Flux Trade Name J& 5l 5 N/AANE N/AANE
-Coonsumable Insert J5{0 4 ik % N/AAE N/AAEH
otherJL ¥ N/AAE N/AAEH
POSITIONE AL B (QW-405) PREHEAT H{#(QW-406)
Position of Groovedf L1 & : Al Preheat Temp.Minti /N TR 5 : 25°C
Welding Progressiont#4%77 [f:  Uphill iz [a] |- ## Interpass Temp. Max i K ) AR B : 250C
Position(s) of fillet i R 4% 47 & N/AAE F Preheat Maintenance TR#VI{REF 77 N/AAGEA
other g N/AA & otherflE:  NAAREH /|

SL \.\




WELDING PROCEDURE SPECIFICATION
BRETZHRE

Page 2 of 2

WPS No.: CS-203

POSTWELD HEAT TREATMENT2 5 # 4 B (QW-407)
N/AAEA
N/AREF

Temperature Rangelf & & [

Time Range B [H]36 FH:

GASSAE(QW-408)

Gas™#&  Mixture/2& kb Flow Rateifi &

Shielding 47 R.: A{GTAW) 99.99% 8-15L/Min
Trailing BRI VVARIER NADRIERH NAFRER

Backing ™ H {73 N/AANEH NAPSAEH NALREA

ELECTRICAL CHARACTERIS #4515 (QW-409) spirscraw)

Current Type B KA DC Polarityti I: regszemaw)
Tungsten Electrode Size and Type #54% R~ F12E42: 2.4mm*
Mode of Metal Transfer for GMAW /BT 7 X GMAW): _N/A
Electrode Wire Feed Speed RangeiX 22 K TG H: N/A

Pulsing Current Bk7h e 7R: N/A

Multiple or Single Electrodes % £ 5§, & 42 12

TECHNIQUEJR £ 75(QW-410)
String or Weave Bead NEIE B4R N 15

WeavelZ 51

Max. width of WeavelZ5 5 K% E:

2.5D**(SMAW)

Orifice or Gas Cup Sizef FL Tk B R <

8-10mm(GTAW)

Initial and Interpass Cleaning3f L'V 2 8] A& HE A i

Grinding Wb ¥¢ {117 B

Method of Back Gouging & M 15 4R 7 ¥%:

N/ATRNEMA

Oscillationf& 8l J5 ¥%:

N/AREHR

Contact Tube to Work Distance 5: #3155 T {43 25

N/ANEH

Multiple or Single Pass(Perside):

Mulitiple

£ IS5 I AR ):

Lt

Single . 22 1%

Peening#i7:

N/ARIEH

Other: Out of-chamber convention torch is to be used

i — AR B A

WELDING PARAMETERS/E#:2 %

Date H #fi: 7@;_; [ ‘/. 217

Datel1 89 700 S\3Y

Date H HA:

Weld Welding |Filler Metal HE & /& Current B it VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name | Dia. EL 1% | Type Polarity| AMP. Range R B KEBRIE
BE PREE g | (mm) | AR %0&)& : V) (mm/Min) (L/Min)
Root 8 GTAW JG-50 2.4 DCSP 100-120 10-12 40-70 8-15
Fill 7% SMAW |CHEs8-1| 3.2 DCRP | 120-140 20-24 50-90 N/AREHR
Fill 7 SMAW |CHEs8-1| 4.0 DCRP | 160-180 20-24 70-110 N/AAEH
Cap Eif sMaw  lcarssq| 32 DCRP | 100-120 21 23 50-90 N/AATEA
OTHERSF 4th %
* - Tungsten type :2% Thoriated.
BB 52l
**__-. "D"denoted the diameter of electrode.
DR AT e
Prepared by% fill: JI A Reviewed by #%: /FM\ Approved byftHE:
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WELDING PROCEDURE SPECIFICATION
BETLZHE

10f2

WPS NO. 4L T. 2R RS
Welding process(es)f# 4 777%: GTAW/SMAW

CS-204

Rev.lt&?k:
Type(s)VLB AL FRAE:

<(Q>

Date H #{: 2007.5.30

Manual =T

(Automatic,Manual,Machine,or Semi-Auto) ( &3}, F L, HLEIEKE & 5h)

With backing(SMA W) £

Back Material# 241§

Retainer 5E i 8%

Weld metal {342 &8
N/A g Fl

Also See Design Drawings
A2 R VHER

Thickness Range /& & ¥ [

Supporting PQR No.(s) T. ZiFE5: V-223
Code: ASME IX-2004
JOINTS#23L(QW-402) BASE METALSHR#(QW-403)
Joint Design$% 3k #5K: Groovedff 145 P-No.:. S-No.: 1 Group No.: 2
Backing#f #: Without backing(GTAW)TG # # toP-No.:  S-No.: 1 Group No.: 2

Specification type and Gradedl 5 F154: API 5L X60;A694 F60

to Specification type and Grade$f]*5 F1ZF4%: API 5L X60;A694 F60

Groovelf L1 4%2: 4.75-19mm
Filletfi 2 NATREH
Pipe Dia Range E1& 76
Groovel M 1F: Unlimited 4~ f§
Filletf 18: N/AANEH

Other:ﬂ:'E': Any weld pass is not greater than 12mm(SMAW)

R 1RIE T E A BRI 1 2mm(SMA W)

FILLER METALSE 75 £ J8(QW-404)

SFA No. AS5.18 AS.1
AWS No. ER70S-G E7018-1
F-No. 6 4
A-No. 1 1
Size of Filler Metals 7 4B R~ 2.4mm 3.2mm;4.0mm
Thic\‘;";? ;Zﬁe °f | Groovels 142 Max.5mm Max.16mm
RERGCRELIEH Filletff 12 N/ASREH N/A I F
Electrode-Flux (class) /2 £ 4751(5 % % N/AANIE N/AANE .
Blestrode Trads Natneff (5 4143 TGS-50 CHE 58-1 A
Flux Trade Name #2175 N/AAEF N/AAIE ] il _//ﬁ
Consumable Insert B4k (4 N/AANIE N/AAE REV:I;\:IEDl RALINE
otherd{ & N/A AN NA4IERA / L
POSITION A E(QW-405) PREUEATTR #(QW-406)
Position of Groovedf LI {i E: Al & Preheat Temp.Min s /> Fil #uiR B : 20°C
Welding Progress.ion’ﬁ%ﬂ-—ﬁfﬁ of Uphill v/ (A 1 #%# Interpass Temp. Max#x K2 [H /€ : 250C
Position(s) of filletf K¢ 4847 & N/AAE FH Preheat Maintenance TV FF TR N/AAEM
otherJL v N/AANJE H other HE: N/AMNEH
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WELDING PROCEDURE SPECIFICATION
BRETZHE

WPS No.: CS-204

GASHEAK(QW-408)

Mode of Metal Transfer for GMAWE EidIE R GMAW): N/A
Electrode Wire Feed Speed Rangei% 2% FE G [H]: N/A

Pulsing Current JKiFH: N/A

POSTWELD HEAT TREATMENT/E F#4L B (QW-407)  |TECHNIQUEBE:H T5(QW-410)
Temperature RangeiR E 75 : N/ARER String or Weave Bead N {5 5 5 15 WeavelZ 5}
Time Range & 8] 75 [H: N/ARIER Max. width of WeavedkaF K5 E:  2.5D**(SMAW)

8-10mm(GTAW)
Grinding B $e 4T BE

Orifice or Gas Cup SizeM§fLEREIME R~

Initial and Interpass Cleaning £ I 1 /2 fia) (¥ i 38 75 ¥

Gas= &  Mixturei® &ttt Flow Ratelii & Method of Back Gouging & 17518 4 i%: N/AANER
Shielding fR % A((GTAW) 99.99% 8-15L/Min
Trailing BRI NASNER  NARER NAREHR Oscillation® 3 J7 % N/AANER
Backing® I R#: WVAER  NALGER NAKXKIEA | Contact Tube to Work Distance S8 5 TAHEH: NAREH
Multiple or Single Pass(Perside): Mulitiple
ELECTRICAL CHARACTERIS 845 (QW-409) spiscTaw) 12 B R E R (M) ZIEE
Current Type HiRZER: DC Polarity 4: rpszsmaw) | Multiple or Single Electrodes; £ 5 81 2 {2: Singleff £ 18
Tungsten Electrode Size and Type ##% R ~F F12E 4 : 2 4mm* Peening#if: N/AANER]

Other: Out of-chamber convention torch is to be used

R - R EIAH A RS

WELDING PARAMETERS2H#:2%

Date H #1:

3@2 lﬁf 59
/

DateH#1: 2#0) .30

Date H £H:

Weld Welding | Filler Metal % £ @ Current HJf VOLT Range Travel Range Gas Flow Rate
Layer(s) Process Trade Name | Dia. .42 | Type Polarity AMP. Range W s 7 RS SAERE
BB BTy | MBS (mm) | R EE”EA’)EHJ (V) (mm/Min) (L/Min)

Root 25 GTAW | TGS-50 | 24 DCSP | 100-120 10-12 40-70 8-15
Fill % SMAW |CHES8-1| 32 DCRP | 120-140 20-24 50-90 N/ANEH
Fill % SMAW |CHES8-1| 4.0 DCRP | 160-180 20-24 70-110 N/AREH
Cap % i sMAW |cHES8-1{ 32 | pcre | 100-120 2123 50-90 N/AREF
OTHERSH ik 13 85 :
* - Tungsten type :2% Thoriated.
BN £2%0, {Lm
**__- "D"denoted the diameter of electrode. /
"DIAEA iﬁféﬁ:,wm;g;ss]q{%s A:
/ ﬂ[ T
.Prepared By%ﬁ} 1) 4%}” Reviewed by #%: /F% Approved by flL#:
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WELDING PROCEDURE SPECIFICATION
BT LR

WPS NOJRE T ZMMHS:__ CS-205 Rev.hRik: <0>  DateH#: 2007.5.30
Welding process(es)##£77%: GTAW/SMAW Type(s) BUHALFEE : Manual T
Supporting PQR No.(s) TEiTES: V214 (Automatic,Manual,Machine,or Semi-Auto) ( H 3}, I_HL3)5:} E15h)
Code: ASME IX-2004
JOINTSH:3k(QW-402) BASE METALSE4H(QW-403)
Joint Designf# K #15K: Groovedff 1 1% P-No.: S-No.:1 Group No.: 2
Backing#T #: Without backing(GTAW)ICH§ # to P-No.:  S-No.: 1 Group No.: 2
With backing(SMAW)F 3 # Specification type and Grade$fi-5 F145 45 API SL X65; A694 F65
Back Material# #4711 : Weld metal{242 4 |5 to Specification type and Gradefl & F1ZE4%- API ST X65; AG94 FGS
Retainer & i #%: N/AAIE Thickness Range /& & 75 [
Groove# [1412: 7.15-19mm
37.5:2.7 Filletfg 1%: N/ARIEH
N Pipe Dia Range& 2 70, [:
T[ | \ | / } Grooved [148: Unlimited A~ B
FNT LZL ' Filletf 1%: N/AAEH
- Other B : Any weld pass is not greater than 12mm(SMAW)

AT #5858 BE P BE AT 1 2mm(SMA W)

Also See Design Drawings

REZ 4785k
FILLER METALSIH 7 £ 8 (QW-404)
SFA No. AS5.18 AS.1
AWS No. ER70S-G E7018-1
F-No. 6 4
A-No. 1 1
Size of Filler Metals 378 4 /B R < 2.4mm | 3.2mm;4.0mm
Thicxeelzsﬁzgg'e °F | Grooved 1 42 Max.5mm Max.16mm
RERAGRELEH pilletfs 12 N/ARER N/AR &
Electiode-Flux (class)!8 248 (5 2 % N/AAIE N/AREH
Electrode Trade Name# 4 (1 22§ % TGS-50 LH-75SMR***
Flux Tiade Name £ 57 i N/AAE A N/AANIEH
Consumable Insert #50PE ik 4 N/ARE N/AAEH
other & N/A fER] N/AASER
POSITION & #: 6 B (QW-405) PREHEATTI#4(QW-406)

Position of Groovedff [ & : Al E Preheat Temp.Miniiz /> TR - 20°C
Welding Progressionf24£ 77 [7:  Uphill3Z [ I 5 Interpass Temp. Max#z K J2 )75 BE - 250°C
Position(s) of filletff {2 44 & : N/AAS & FH Preheat Maintenance TRV fRFF TR  N/ANIEH

otherdL & N/AAEH otherlLE:  N/AANEH
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WELDING PROCEDURE SPECIFICATION
BRETZHE

WPS No.: CS-205

POSTWELD HEAT TREATMENT/E /5 # 4L E(QW-407)

Temperature Rangei & 75 [ : N/AAE
Time Range B[] 7a il : N/AAIEH
GASS f&(QW-408)

Gas=S 8  Mixture/B-& X Flow Ratcii &

Shielding fR37S: A(GTAW) 99.99% 8-15L/Min
Trailing BRI NAARER NATER NALRER
BuckingT¥H IR0 VATIEH  NATILHE  NAAER

ELECTRICAL CHARACTERISH45#E(QW-409) sizcmaw)
Current Type Bi2E: DC Polarityt PF: resizsmaw)
Tungsten Electrode Size and Type # AR FZERY: 2 4nun*
Mode of Metal Transfer for GMAW £ B id i /7 X GMAW): _N/A
Electrode Wire Feed Speed RangeiX 22 VG [H: N/A
Pulsing Current K/ ELHAL: N/A

TECHNIQUEEE £ 75(QW-410)

String or Weave Bead /N2 1R S #E 50 15 WeaveiZ 5]
Max. width of Weave#25I K5 E:  2.5D**(SMAW)
Orifice or Gas Cup Size®§ fLEBINE /R 8-10mm(GTAW)

Initial and Interpass Cleaning#% AR [A] R348 473 Grinding RS HLIT B

Method of Back Gouging & I 7 H3 7 ¥ N/AAIE

Oscillation¥E 50 5 #: N/ARIERH

Contact Tube to Work Distance 5 Rl 55 T4 ¥ 5: N/AA &R
Multiple or Single Pass(Perside): Mulitiple
B G B TE IR (M) LR

Multiple or Single Electrodes % £2 5% 8 22 1§ Singlef 22 15
Peening it N/ATER]

Other: Out of-chamber convention torch is to be used

R — AR H R .

WELDING PARAMETERSE S5

H5 4% ) I 5 B IV K 16 5ksi(448Mpa) «

Weld Welding | Filler Metal 1% ¢ /& Current 7R VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name | Dia 4% | Type Polarity| AMP. Range | /578 TR B AR
BE ks RS ke (mm) | R EE0(1{)[Z i (V) (mnm/Min) (L/Min)
Root R GTAW TGS-50 24 DCSP 100-120 10-12 40-70 8-15
Fill 3% sMAW [ta7sMr| 32 | pere | 120-140 20-24 50-90 N/ANER
Fill 3% SMAW |LH-7SMR| 40 | DCRP | 160-180 20-24 70-110 N/ANIEF
Cap 1l SMAW |LH-75MR| 32 | DCRP | 100-120 21-23 50-90 N/AAIE
OTHERSH At .5:
* - Tungsten type :2% Thoriated. g S
B A B2%41 ~<’*A-5
*4 - "D"denoted the diameter of electrade ~. 4 .
DR B lﬁgﬂfﬁm A

¥, -The yicld strength(0.2% ollset method) of the electrode shall he larger than 65ksi(448Mpa).

Prepared by#ilil: W%,Z/ Reviewed by #%: :PW> Approved byfthifE:
L

Date H #J- DZJTD ~ _(/'- 4"7 Datcl | #]: zvo-

07, J“ ;a Date H #4:
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WELDING PROCEDURE SPECIFICATION
BRETZHE

WPS NOJR & T2 S Cs-301 Rev. ¥ <0>  DateH #i: 2007.5.30
Welding process(es) &4 Fik: GTAW/ECAW Type(s)HLWALFEE: Manual/Semi-Auto’F T/°F B 5
Supporting PQR No.(s) TZiFE S V-306, V-307  (Automatic,Manual Machine,or Semi-Auto) (& 5, T HLB) 2k B5))
V-401, V-402 Code P AT FRfE: ASME IX-2004
JOINTSH: L (QW-402) BASE METALSE#(QW-403)
Joint Designi& 3k # :,: Groove, Fillethf 42 H A1 P-No.: 1 Group No.: 1,2
Backingﬁ@: Without backing(GTAW) T4} # to P-No.: 1 Group No.: 1,2
With backing(FCA W) #} # Specification type and Gradet 5 FI%H: _ 16Mn;20"
Back Material# #4481 Weld metal {2484 )& ta Specification type and Gradefl] 5 F125 25 16Mn;20"
Retainer ;L A% N/AASE Thickness Range/Z /& Y& [
37.5+2.5° 4545° Groovedif & 4.8-18.54mm
4 Filletfiy f£: Unlimited 4* fR
C‘_ﬂ fﬁ Pipe Dia Range& 1% 5 H: ,
ﬂ>| L— A Grooved}f [48: Unlimited 4~ FR
Filletfi 1£: Unlimited 4~ R
Also See Design Drawings Other L& N/ARIE A
G an i is
FILLER METALSIH7E £ B (QW-404)
SFA No. AS5.18 AS5.20
AWS No. ER70S-G E71T-1
F-No. 6 6
A-No. 1 1
Size of Filler Metals Z &R R 2.4mm 1.2mm
mic:;:zs l\l}:;g]e °f | Groovel 112 3-4mm 4-14.54mm
RGBT pijjerfe 42 Unlimited f~ I Unlimited < B8
Electrode-Flux (class)f £ 42571 (53 25 %) N/AANEH N/AASIE ____
Flootrode Trade Nameti 4 (£ 1G-50 TWE-/11 T

Flux Trade Name 127} 5 N/AANEF N/AAIEH

Consumahle Insert J84 14 X % N/AANIEST N/AAEH
othe J N/AANIE N/AAEH
POSITION/R AL B (QW-405) PREHEATT#(QW-406)

Position of Groove}ff LI & : ALL2ATE Preheat Temp.Minfx /N il HGR A : 20°C
Welding Progressionf2 42 77 [a: Uphilla/ [a] [ 4% Interpass Temp. Max#ix K J2 [HI{RE 250°C
Position(s) of filletfH 145V & Unlimited 4 j[{ I'rcheat Maintenance G455 NAAREH

otherdL & N/AAKIEH other ILE: N/ANIEH
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WELDING PROCEDURE SPECIFICATION
BRETZHE

WPS No.: CS-301

POSTWELD HEAT TREATMENT# j5 # 4t #(QW-407)  |TECHNIQUEB B IF(QW-410)

Temperature Rangei& /& 7 [ N/AAIEH String or Weave Bead N B B R sh 14 Weave )
Time Range [ &) 75 [ : N/ANEF Max. width of Weavel®E sl & kK 5 & 17mm(ECAW)
Orifice or Gas Cup SizeMf fLEK MM R ~F:  8-10mm(GTAW)
GAS S E(QW-408) 16mm(FCAW)
Gas5 & MixwrelR &tk Flow Rateli & Initial and Interpass Cleaning; [1FAR MBI 2 773 Grinding FEHHLHT BE
Shielding fR4"<U(GTAW):  Ar 99.99% 10-15L/Min Method of Back Gouging & TIi& 1R /i - N/AANE
(FCAW): CO, 99.95% 20-25L/Min
Trailing BRI R: NATER NATEA  NAREH Oscillation$# 3} 5 7 N/ATEH
Backing® W R NARNER NANEH NANEH Contact Tube to Work Distance 5 1M} &5 T {456 &: N/AREA
Multiple or Single Pass(Perside): Mulitiple
ELECTRICAL CHARACTERIS H 451 (QW-409) spcaw) 2B 1R BB IR (N): iR
Current Type BLJiiZA): DCEHIR  Polarity i {: reecaw) Multiple or Single Electrodes# ££ 8% 82 £2 47 Singlef #4248
Tungsten Electrode Size and Type £ R~ FIZEHY: 2 4amm* Peeningflif: N/AREH
Mode of Metal Transfer for GMAW £ BT /7 :0( GMAW): N/A Other: Out of-chamber convention torch is to be used
Electrode Wire Feed Speed Rangei 22 i# Z L Hl: N/A R — RIS AR

Pulsing Current BkyFELVR: N/A

WELDING PARAMETERSEH S ¥

Weld Welding | Filler Metal tE 72 &8 Current HLiT VOLT Range Travel Range Gas Flow Rate

Layer(s) Process Trade Name | Dia. 4% | Type Polarity| AMP. Range | FAJE7EH B BT
. o AL

B BEyE | me (mm) | R4 (A) ) (mm/Min) (L/Min)
Root R GTAW JG-50 2.4 DCSP 100-120 10-12 50-100 10-15
Fill 378 FCAW | TWE-711 1.2 DCRP | 150-200 19-22 190-260 20-25
Cap 35 i FCAW | TWE-711| 12 DCRP | 160-220 19-22 190-260 20-25

OTHERSHAth i} 85

*, - Tungsten type: 2% Thoriatcd. B E2%ME .

Prepared by & il %! gﬂzzz Reviewed by 4: j-ﬁ/é’\ Approved byt HE:
Date H #H: oZ/WZ- L. 3‘7 DateH #]: 2 \?"’)‘ I.50 Date [ #5:
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WELDING PROCEDURE SPECIFICATION
B LZHAE

WPSNOBRET ZMEERT: __ CS-401 Rev.ffiIk: <0>  DateHH#: 2007.5.30
Welding process(es)!## 1% GTAW/SAW Type(s)VLILFEE:  ManualF T./Machinet/l3)
Supporting PQR No.(s) T i - V-104 (Automatic,Manual,Machine,or Semi-Auto) (3, L HLEHEL ¥ & 5h)
Code: ASME IX-2004
JOINTSHL(QW-402) BASE METALSE:$H(QW-403)
Joint Designdi 3k #I3: Grooved} I7 4% P-No.: 1 Group No.: 1,2

Backing#J #: Without backing(GTAW)TE31 H to P-No.: 1 Group No.: 1,2
With backing(SA W) 41 # Specification type and Gradefl 1% 4%:  16Mn;20"
Back Material#f #4418l Weld metal/2484:/8 to Specification type and Gradet = F1%%4%: 16Mn:20*
Retainer & 117 £%: N/AANEH Thickness Range/E 75 [H:
Grooved 1 J&: 4.8-19mm
Filletfg /8: Unlimited /<[]
Pipe Dia Range® 12 70 [#:
Groovef [112: Unlimited 7~ R
Filletf5 /8- Unlimited A~ fE

T

Also See Design Drawings
BEY s

FILLER METALSH 7 & /& (QW-404)

Other L ¥ N/AKREF

othjél'rﬂs

SFA No. SFA 5.18 SFA 5.17
AWS No. ER70S-G EM14K
F-No. 6 6
A-No. 1 1
Size of Filler Metals 1878 52 /& R~ 2.4mm 2.4mm
Thicknes ruanee of | Groovet 112 Max. 12mm Max. 13.4mm
R REIEE| pijecgr m Unlimited /< Unlimited R &
Electrode-Flux (class)ff4 A2 #4135 N/AAIE N/AAEH
Electrode Trade NameR 5 (JB4) S TGS-50 LA-71
Flux Trade Name {255 N/ARIEA 380M
Consumable Insert & 14 ik % N/AARIE A N/AAEF
other L% N/AANEHA N/AAIE Eg&;’évo257"} s
POSITION 2 #47 B(QW-405) PREHEAT T #(QW-406)
Position of Groovef 1 {i &: R Preheat Temp.Mini /N 7l #4 R :
Welding Progressionf# % J7 [6): Uphills/ 5] |18 Interpass Temp. Maxix K /)2 [ E 250°C
Position(s) of fillet A 5 4847 Al H Preheat Maintenance T AIBRFFIT X NAAEH
other L E: N/AAIE FH ¢ N/AAREH




WELDING PROCEDURE SPECIFICATION
BEILZRE

Page 2 of 2

WPS No.: CS-401

Temperature Range& F& Y5 [

Time Range ¥ [&) 7 [H:

POSTWELD HEAT TREATMENT/ JZ # 4L FE(QW-407)

N/AAEH

N/AAIEH

GASE & (QW-408)

Max. width of WeaveiZE g K E:
Orifice or Gas Cup Size FLBCREHE R <

Initial and interpass Cleaning3y 1Y) 1935 BE 5 ik

TECHNIQUEZZHT5(QW-410)
String or Weave Bead N R IF BUIE N1

Weavel£5)

N/AAE

8-10mm(GTAW)

Grinding W # HLIT B

Gas™ &  MixtureJE & Lt Flow Rateifi & Method of Back Gouging# [ #f5 #R Ji #%: N/AANE F
Shielding {##°: A((GTAW) 99.99% 13-20L/Min
Trailing BRERI ;.  N/A N/A N/A Oscillation#& 51 i #: N/AANE
Backing 7 I #8377 __ N/A N/A N/A Contact Tube to Work Distance 1§ 5 T.4{-# 5: N/AARE
Multiple or Single Pass(Perside): Mulitiple
ELECTRICAL CHARACTERIS H4EHE(QW-409) spiscraw) %38 15 BE SE 1R () EZErc
Current Type HRER:  DC Polarity) {4: reszsaw) | Multiple or Single Electrodes % 22 57 4 £ 42 Single 24 12
Tungsten Electrode Size and Type 5§ R~ F1ZEAL: 2 4mm* peening#E i N/AAEH
Mode of Metal Transfer for GMAW £ BT 7 ( GMAW): N/A Other: Out of-chamber convention torch is to be used
Electrode Wire Feed Speed Rangeit 22 i#[E TG H: N/A {fi F— R B ARG .
Pulsing Current kM E: N/A

WELDING PARAMETERSEE 2

DatcH#l: olep/ L2 70

Dawel1f1: 2 v9), £.ov

Weld Welding | Filler Metal 127548 Current H VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name | Dia. H4Z | Type Polarity) AMP. Range F P 9 [ o305 AAETRE
BB YR 7 ik Ja s (mm) et @b(i(f " (V) (mm/Min) (L/Min)
Root 1R #B GTAW TGS-50 2.4 DCSP 120-140 10-13 40-80 13-20
Fill 27 GTAW TGS-50 2.4 DCSP 130-150 11-14 50-90 13-20
Fill E5 SAW LA-71 2.4 DCRP | 230-250 28-30 250-400 N/AREHA
Cap 35 [ SAW LA-71 24 DCRP 230-250 28-30 250-400 N/AAEHR
OTHERSHAth 4% B :
* - Tungsten type :2% Thorialed.
AT 5 2%5L . T
REVIEWE
' /4
Prepared by ifil: =4 Reviewed byt #%: j% Approved byfiti:

Date H H1:
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WELDING PROCEDURE SPECIFICATION
BEIZHE

WPS NOETZ MRS CS-402

Welding process(es)f2#% /775  GTAW/SAW

Rev.fik: <0> Date H #ii: 2007.5.30
Type(s)VIMALFRE:  ManualF T./Machine#/Lz})

(Automatic,Manual,Machine,or Semi-Auto) ( &5, F 1 Ylahek¥ H 5h)

Supporting PQR No.(s) TZiFE 5 V-105
Code: ASME IX-2004
JOINTS#:L(QW-402) BASE METALSE#(QW-403)
Joint Designf 3L #Y 1: Groovelff 42 P-No.: 1 Group No.: 1,2

Backing#1#: Without backing(GTAW)JE4 #

With backing(SA W) #f #
Back Material#7 #4478} Weld metall2 45 &8
N/AANE

Retainer 47 2%:

37.5+2.5°

X

TNV,

Also See Design Drawings
FE2NCa5E

to P-No.: 1 Group No.: 1,2

Specification type and Grade/N £ 1% 45 16Mn;20"
to Specification type and Gradet#i S #1%48: _ 16Mn;20"
Thickness Range & i H:
Groovelff (/8- 19-62mm
Filletf 1%: Unlimited /4~ 2
Pipe Dia Range’& 1278, [#:
Groovedff [11&: Unlimited £~ B
Fillet /8- Unlimited £~ R

OtherH & NATREH

FILLER METALSE 7 £ B(QW-404)

SFA No. SFA 5.18 SFA 5.17
AWS No. ER70S-G EM14K
F-No. 6 6
A-No. 1 1
Size of Filler Metals I 7 £ & R+ 2.4mm 2.4mm
Thic:Vn;s: ﬁ:ﬁe °f | Groovedf (148 Max. 12mm Max. 50mm
FIGRESIRERER Filletfy 12 Unlimited 4~ B Unlimited £~
Electrode-Flux (class)24 -1 A4 26 %5) N/ANEH] N/AAET
Electrode Trade Namel§ 45(J2 £2)15 TGS-50 LA-71

Flux Trade Name #3185 N/AANE F 880M

Consutable Insert S5 462k i 5 N/A Aig H N/AANIE H
other 2Ly N/AAEFH N/AAE A
POSITION/Z A7 B (QW-405) PREHEATT#(QW-406)

Position of Grooved [ & : ALL(GTI\,}\/V.://FTf oA Preheat Temp.Mindi /N TR B **: 20°C
Welding Progressionf&4% J7 [ : Uphill iz 5 |- % Interpass Temp. Maxtx A J= [Hl i & : 250°C
Position(s) of filletf5 t 4% 7 & : ANAPIE Preheat Maintenance TIFARI GRIF T _ NAPEH

otherlL & : N/AANIE F //otheri‘\—'rE: N/AANE

.

<




WELDING PROCEDURE SPECIFICATION
BT 2

Page 20of 2

WPS No.: CS-402

POSTWELD HEAT TREATMENT/E 5 #4h# (QW-407)
615-625°C

] N 2.4myin./mm (Min. |Hr.)
Time Range I [8)8 F: fmmttmmigis ateh G hu)

Temperature Rangeif & /i Fl:

GASS AR (QW-408)

GasS &k  Mixture/® & bt Flow Rateifi &

Shielding fR17<: A(GTAW) 99.99% 13-20L/Min
TrailingRRERI = N/A N/A N/A
Backing & IR N/A N/A N/A

ELECTRICAL CHARACTERIS B4 (QW-409) siscraw)
Current Type B /i 287

Tungsten Electrode Size and Type 5% X ~F F128H8: 2 4mm*

DC Polarityf £ regszsaw)
Mode of Metal Transfer for GMAW £ BT 77 R GMAW): N/A
Electrode Wire Feed Speed Rangel® £ E G H: N/A

Pulsing Current Bk H: N/A

TECHNIQUE 5 T5(QW-410)
String or Weave Bead M 15 R BN 15

WeavelZ &f)

Max. width of WeaveiZshim KW E:

N/AAER

Orifice or Gas Cup SizeW§ FLELEI N <

8-10mm(GTAW)

Initial and Interpass Cleaning3§ OVF0 2 B (i B 75 %

Grinding BP ¥ HL¥T BE

Method of Back Gouging?s i & 1R Jj : N/AARER]
Oscillation 23} /7 ¥ N/ATIE A
Contact Tube to Work Distance 5 Fal5 5 THF#E85: NAARES
Muitiple or Single Pass(Perside): Mulitiple
% 18 1R B B T R (BE): ZER
Multiple or Single Electrodes# £ 8 #4213 Single #2212
peening i ifi: N/AARIEH

Other: Out of-chamber convention torch is to be used

AR A ARG

WELDING PARAMETERS/E S5

DatcH#l: Jwe ) § 30

Date!'| #1:

Date H 8- Jmé\ f‘ 29

Weld Welding | Filler Metal 37 4> Current B VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name| Dia. E 4% | Type Polarity] AMP. Range | FEJEIGIH IR E S A
B2 B | me | mm) | &% (A) V) (mm/Min) (L/Min)
Root 1R & GTAW TGS-50 2.4 DCSP 120-140 10-13 40-80 13-20
Fill 378 GTAW TGS-50 2.4 DCSP 130-150 11-14 50-90 13-20
Fill 3878 SAW LA-71 2.4 DCRP | 230-250 28-30 250-400 N/AAEH
Cap ZE(f SAW LA-71 2.4 DCRP 230-250 28-30 250-400 N/AAEHA
OTHERSH ¥ HY:
*.--- "Tungsten type :2% Thoriated.
AN AT H 29l
*##*_—When the thickness of base metal is larger than 38.1mm,the minimum preheat temperature shall he 80°C.
B ERE>38.1mmi, &/ MRIEREN A80°C, SO —
i 0'/\’
Prepared by lill: Reviewed by i #: :E—S/',K Approved byﬁt?%; Siaeampy// /s L
~ §o ]
]
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WELDING PROCEDURE SPECIFICATION
BT ZHE

WPS NORE TEMIES5:__ CS-501 Rev.fRik: <0>  Date[1#i: 2007.5.30
Welding process(es)2 s 77 ¥%: SMAW Type(S)HARILIZE: Manual F I,
Supporting PQR No.(s) & 1FE 5 v-202,v-203,V-204 (Automatic,Manual,Machine,or Semi-Auto)
Codet 7 b ifE: ASME BPV IX-2004
JOINTS#:3k(QW-402) BASE METALSE#F(QW-403)
Joint Design{% 3k T30 Groove,Filletd 112, S 12 P-No.: 1 Group No.: 1,2
Backing#{#:  Without backing L& 28 to P-No.: | Group No.: 1,2
Specification type and Grade$il 5 F1ZE 4 16Mn;20"
Rark Material & #4141 N/AANIE Specification type and Grade4f € f%:44 16Mn;20
Retainer B 7 8%: N/AAE Thickness Range/3 ¥ ¥t [H:
37.542.5° . Groovelff T {8: 4.8-19mm
(‘] 4ﬁ7 Filletfg 1&: Unlimited AR
% { \ o Pipe Dia Range®& 2z [
L | ' 24 l L— A Groovedf M12: Unlimited /R
FilletfB/&: Unlimited / [§
Also See Design Drawings OtherEZ:  Any weld pass is not greater than 12mm
Al & I vt B4R FEAAT 538 35 B N GEARIT 12mm
FILLER METALSHE 7 & /B (QW-404)
SFA No. SFA 5.1 SFA 5.1
AWS No. E7016 E7018-1
F-No. 4 4
A-No. 1 1
Sizc of Filler Metals SH 78 &8 N <t 3.2mm 3.2mm; 4.0mm
Thic:;v":]ijsﬁz;g]e of Groovelf & Max. 5mm Max. 18mm
BRUR s RIE S Filletff 15 N/ATE N/A R i& Al
Electrode-Flux (class) -4 (5 55 N/ATEM N/AAREST
Dlectrode Trade Namet (/% 22) 7 LB-52U CHE 58-1 -
Flux Trade Name $25/i# 5 N/ATSE N/ATRE ) g =4
Consumable Insert &40 #% & N/AARIEN] N/AAES] - :Io'v,»ﬁm_'," 41ﬂ//A/
other & N/AAIE T N/ARGEA] :EWWEL} "E?%%‘E?Z’y
POSITIONE AL B (QW-405) PREHEATTH#(QW-406) [ /ﬂ [
Position of Groovedlf 04/ &': ANEAE Preheat Temp.Min#g /] Tl HL 20°C
Welding Progression 5 4 J5 [ Uphill3z 1 EJR Interpass Temp. Max s K J22 (A1 : 250°C
Position(s) of filletff SR 4%& A7 & N/A Preheat Maintenance TH# RT3 N/A
otherH &: N/A otherE & - N/A
o




WELDING PROCEDURE SPECIFICATION
BRETLZHE

Page 2 of 2

WPS No.: CS-501

POSTWELD HEAT TREATMENT/E J& #4b B (QW-407)

Temperature RangeiR & 7z [ - N/A
Time Range [} [Al 7 : N/A

GASSK(QW-408)

Gas={&  Mixture’® & Lt Flow Rateiii &

Shielding fR¥"=:  N/A N/A N/A
Trailing BRE RS N/A N/A N/A
Backing®& T RHF<:  N/A N/A N/A

ELECTRICAL CHARACTERIS H57 % (QW-409)
Current Type i3S A:  DC  Polarityt{E: RPR
Tungsten Electrode Size and Type $85 RSFFIKEL: N/A
Mode of Metal Transfer for GMAW & B 7 3 GMAW): _N/A
Electrode Wire Feed Speed RangeiX £ R ZTaH: N/A
Pulsing Current Sk ELJT: N/A

Multiple or Single Electrodes % 22 BY ¥ 22 15

TECHNIQUEZ £ T5(QW-410)

String or Weave Bead N R LB B R WeavelZ &)

Max. width of WeavelZ&hfx K 5 & 2.5D*
Orifice or Gas Cup Size FLE BT R ~f N/AAREH

Initial and Interpass Cleaning M RVZ[A935 M J7i%:  Grinding M HC AT BE
Method of Back Gouging & [ #5 4R J7 - N/AMNEH]
Oscillation 2 5 /5 ¥: N/AZANIE A
Contact Tube to Work Distance3:#§ & T {85 8- N/ARIEH
Multiple or Single Pass(Perside): Mulitiple
ZIE R RIE R EN): ZERE

Singlefp £2 47

Peeningflif:

N/ARIER]

Other: Out of-chamber convention torch is to be used

A — R R .

WELDING PARAMETERS/E 223

Weld Welding | Filler Metal 7% 4 /8 Current B VOLT Range Travel Range Gas Flow Rate
Layer(s) Process Trade Name | Dia. B.12 | Type Polarity] AMP. Range HL P Y yt3v iy [EFRE
i , o 37 5% [
ey SRR v pae (mm) wt (A) (V) (mm/Min) (1/Min)
Root 1R # SMAW LB-52U 3.2 DCRP 70-100 21-23 45-85 N/A
Fill 37 SMAW |CHE 58-1| 3.2 DCRP 110-140 22-24 70-110 N/A
Fill 3E 4 SMAW |CHES58-1] 4.0 DCRP 140-180 22-25 80-120 N/A
Cap Zalfl SMAW [CHES58-1] 3.2 DCRP 100-130 22-24 70-110 N/A
OTHERSH Ath {4 AF:
*..- "D"denoted the diameter of electrode.
"D E AL,
Prepared by ilil: A )7 Reviewed by 14: j% Approved byilt#:
Date | #1. Mzs 1o 30 Date H 1{: a?W). gV Date H #4:
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WELDING PROCEDURE SPECIFICATION
BRELZARE

WPS NOJRE: T 2 M4 5 CS-502 Rev.Jik:_<0>  DateH#i:_2007.5.30
Welding process(es)##: 77i%: _ SMAW Type(s)HLHR LT3 : Manual  T.
Supporting PQR No.(s) T ZiF& & V.231 (Automatic,Manual Machine,or Semi-Auto) ( B3, F T HLIEA: B 3F))
Code: ASME IX-2004
JOINTSH:3L(QW-402) BASE METALSE#(QW-403)
Joint Design# 3L 7 Groovedff [14%2 P-No.: S-No.: 1l Group No.: 2
Backing#7#::  Without backing Jo # £ to P-No.: 1 Group No.: 1,2
Specification type and Grade®l 5 F1554%: API 5L X60; X65
Back Material# #4571 %} N/AAIE FH to Specification type and Grade#] 5 F1<5E 4 16Mn;20"
Retainer & {7 8%: N/ANIEH Thickness Range/5 & Y6 H:
57 542.5° Groovedff [ 42: 4.8-19mm
Filletff {%: N/AAE
% \ / Pipe Dia Range’& 1270 [F:
| Jﬁ Groovelf [14&: Unlimited 4~ R
qf ~,‘ Li | Filletf % N/ANEH]
" OtherET:  Any weld pass is not greater than 12mm
Also See Design Drawings AT 185 55 B AR BB 1 2mm
REZN:iSES
FILLER METALSIE 7 £ B(QW-404)
SFA No. A5.1 AS.1
AWS No. E7016 E7018
F-No. 4 4
A-No. 1 1
Size of Filler Metals JA75 /& R ~f 3.2mm 3.2mm:4 mm
Thic;;f]zsﬁ:je °f | Groove F142 Max.5mm Max.16mm
RRRAERIEIEE pierfy e N/AK & F N/ARIE
Electrode-Flux (class)/E4 48 #I(5) %% N/AARIER N/AAER
Electrode Trade Namef5 (S5 22 )5 LB-52U LH-75MR**
Flux Trade Name & 5% 5 N/AANIEF N/AANIE H
Consumable Insert J& 1k ¥4 itk & N/AANIEH N/AZNE F
other ILE N/A A EA] N/AAE
POSITIONAEEANT B (QW-405) PREHEAT T #H(QW-406)
Position of Grooved§ 147 & : Al & Preheat Temp.Mindtg /N FIHGR 20°C
Welding Progression}# 4% 77 7] : Uphillaz [q] |- #% Interpass Temp. Max i K J& [H] IR B : 250°C
Position(s) of filletf5 124847 & N/AARNEF Preheat Maintenance Fl#FI 7 77 N/AASEH
other L N/AAE otherd¥:  N/AAIEH
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WELDING PROCEDURE SPECIFICATION
BRETZHE

WPS No.: CS-502

POSTWELD HEAT TREATMENT/Z /G # 4B (QW-407) |TECHNIQUEEEHFI5(QW-410)
Temperature Rangeif f& 70 [ N/AAEH String or Weave Bead NE /2B 1Z B 15 WeavelZs))
Time Range 7 8] H: N/AAIE Max. width of Weave25h & K 55 E: 2.5D*
Orifice or Gas Cup SizeW§ 7L 5k 1M N <f: N/ANEA
GASHAR(QW-408) Initial and Interpass Cleaning I AUZ MM % Grinding WHHLFT E
GasS#&  Mixtureli & Flow Rateli B Method of Back Gouging & i 1R /7 ¥: N/AARER
Shielding fRIFA: VAASNER NARER NAXREH
Trailing BBE R NVAAER  NANGERA NASEH | Oscillation$& &) /7 ¥£: N/ARIEF]
Backing® HE A1 VARNER NADNER NALRER Contact Tube to Work Distance 5 1115 5 T4 #E 5 N/ARIER
Multiple or Single Pass(Perside): Mulitiple
ELECTRICAL CHARACTERIS B 7 {(QW-409) TG IR B IS IR () iR
Current Type BBHiER:  DC Polaritytk f4: RPR# Multiple or Single Electrodes% #2 B #. 44 1. Singlef £2 12
Tungsten Electrode Size and Type 5 R~FMAER: N/A Peening#Eif7: N/ANEH
Mode of Metal Transfer for GMAW & B 7 :( GMAW): _N/A Other: Out of-chamber convention torch is to be used
Electrode Wire Feed Speed Rangei% 22 E L Hl: N/A 18 F — AR B A E R AR
Pulsing Current fk/# B8 #i: N/A

WELDING PARAMETERS/E#:2 %

Weld Welding | Filler Metal 5% &8 Current i VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name | Dia. H 1% | Type Polarity AMP. Range BT A IR AERHE
1 gy | me | om | g | PR (mm/Min) (L/Min)
Root R &E SMAW LB-52U 3.2 DCRP 70-90 21-23 40-70 N/AREH
Fill 75 SMAW |[LH75MR| 32 | DCrp | 120-140 20-24 50-90 N/AAEFR
Fill 1% SMAW |LH-75MR | 4.0 | DCrP | 160-180 20-24 70-110 N/AAEH
Cap 351 SMAW |LH-75MR | 32 DCRP | 100-120 21-23 50-90 N/AAiEH
OTHERSH 4t i385

*--- "D"denoted the diameter of electrode.
"D E .

**...The yicld strength (0.2% offset mneiliod) of the clectrode shall be larger than 65ksi(448Mpa).

4% (1 8 Mt 38 FE 1. K 65ksi(448Mpa).

S/ uﬁ
Prepared by flil: ‘7 % Reviewed by #%: /F%: Approved byHEAEVHE SWED ATfSS ﬁ T £
{

Date H #¥: N Datel | #]: 2wv). 530 Date F #1:
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WELDING PROCEDURE SPECTFICATION
BEITZHRE

WPS NOBEET 2 MR RS CS-601

Welding process(es)/##777%: GMAW/FCAW

Supporting PQR No.(s) TZiFZ5: V-401, V-402

Revhik: <0>  DateH#): 2007.5.30
Type(s)HU AL TR & - Semi-Auto>f: (15

(Automatic,Manual,Machine,or Semi-Auto) ( 3}, 3.1, ¥l3ha: & 5h)

ASME IX-2004

Code:
JOINTSH: L (QW-402) BASE METALSE#(QW-403)
Joint Design#% L Z:  Groove,Filletd 145, M 15 P-No.: 1 Group No.: 1,2
Backing#T #: Without backing(GMAW)JG #f & to P-No.: 1 Group No.: 1,2
With backing(FCAW)# # #& Specification type and Gradef{ & Fi&E 25 16Mn;20#
Back Materialé| #4481 Weld metal/242 4 )8 to Specification type and Gradetl 5 F1Z 4% 16Mn;20#
RetainerfE {7 #§: N/AAIER Thickness Range /& [& & [H:
[ 4545° Grooveff [0 12: 4.8-18.54mm
Fillet /48 Unlimited 4~ FR
Pipe Dia Range & 42 71 [F:
ot , i Groovedf 1% Unlimited 4 BB
— 1 Filletff 18- Unlimited R f&
Also See Design Drawings Other & N/AK 3% A
Al 2 W B4R
FILLER METALSIE 7 £ /B (QW-404)
SFA No. AS.18 AS5.20
. AWS No. ER70S-G E71T-1
F-No. 6 6
A-No. 1 1
Size of Filler Metals $78 4 /@ K~ 1.2mm 1.2mm
Thickness Bange of | Groovet 117 3-4mm 4-15.54mm
RESRASRIEER Fijlerfg)2 Unlimited 1< f Unlimited 7 i
Electrode-Flux (class)® £ 2 #1525 %) N/AAE A N/AAEA
Electrode Trade Name}t§ 5 (1 £2 )k = JM-58 TWE-711 g*’*ﬁr*ﬁﬁ:“fm" wfemae—.
Flux Trade Name 12 75 N/AKIEF N/AAN & \ /1
Consurnable Insert J5 46 4 Ik 5 IN/AASIET] N/AAIE T | vinen /W%'J J n
otherlt & N/ A NAL B LR AR
POSITION R 47 B (QW-405) PREHEATTI#(QW-406) ¢ /ﬂ [ v
Position of Groovedft LI & : All B F Preheat Temp.Mini /> Tl R & : 20°C
Welding Progressiont# $75 [#]: lJ).nI“J“:l("((}r;XI\W\;I)fUIIth]”((:-‘:g:\\\\:/,)) Interpass Temp. Maxty K )= AR & : 170°C
Position(s) of filletf {5 4% & N/AASEH Preheat Maintenance FI# IR FT 7750 N/AAGH
otherli—‘ o N/AAGE F otherl'y;:  N/AANEH /
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WELDING PROCEDURE SPECIFICATION
BRETZHE

WPS No.: CS-601

POSTWELD HEAT TREATMENTHE FH AT (QW-407) [TECHNIQUEEER T5(QW-410)
Temperature Rangeif& [ 76 [ : N/AANIE String or Weave Bead 7N {2 {2 ({2 515 Weave25)
Time Range I [i1) Y& [ N/AAEH Orifice or Gas Cup SizeM§ FLELBIH R~F:  17mm(GMAW)
16mm(FCAW)
GASSAR(QW-408) Initial and Interpass Cleaning L) AR A1 4% Grinding PR HLIT BE
Gas=f&  Mixtured@ & W Flow Ratelfii & Method of Back Gouging & fill 15 1R /7 - N/AAEM
Shielding fRY"“T(GMAW): CO, 99.95% 15-18L/Min
(Fcaw):  CO, 99.95% 20-25L/Min Oscillation¥® 5h 7 ¥ N/AZE
Trailing TR VAT EA  NATEM  NAAET Contavt Tube 0 Work Distance s R3UY 5 1 {4 84 N/ATIE A
Backing® H R S: NARER NATEH NASREH Multiple or Single Pass(Perside): Mulitiple
% R B TR (M) Z ISR
ELECTRICAL CHARACTERIS HE 4§14 (QW-409) Multiple or Single Electrodes# #4 81,85 4% 11 Single 8 £2 {2
Current Type B8  DC Polarity# % : RP % £ PeeningEi: N/AFE A
Tungsten Electrode Size and Type #5# R~F fMIZER: N/A Other: Out of-chamber convention torch is to be used
Mode of Metal Transfer for GMAWS: /it i /73 GMAW): N/A A ARBI AR A IRAS .
Electrode Wire Feed Speed Rangei% £ % /& 35 [H:
Electrode Wire Feed Speed Range: 120-150in./min(GMAW)
Pulsing Current Bk 8.5 N/A

WELDING PARAMETERSE 25

Weld Welding | Filler Metal 7 & /8 Current B VOLT Range Travel Range Gas Flow Rate
Layer(s) Process Trade Neme | Dia. EH 42 | Type Polarity] AMP. Range R Ve TR S RE
. , H 3 S
BE BT Me (mm) | B ) ) (mm/Min) (L/Min)
65-80
Root B GMAW IM-58 1.2 DCRP 400-460° 15-20 150-190 13-18
Fill 7 FCAW TWE-711 1.2 DCRP 150-220 19-21 150-200 20-25
Cap 55 [0 FCAW TWE-711 1.2 DCRP 140-200 19-21 160-220 20-25
OTITERSH: fth 3¢ 59
a. 65-80 is Background current, 400-460 is Peak current, average current is 130-150A.

65-80 2 BAE LT, 400 160 B gL, 1 YRR N 130-150A. g —"

H

~
bt 7

Prepared by il: ‘4 (37 A Reviewed by #4: / M Approved byfit#E:
1

Date - #7: :Zm ’2 é’ 50 Date H #1: ZU"’?) $20 Date H #A:

f
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WELDING PROCEDURE SPECIFICATION
BETZHE

WPS NOJRE T Z 24 5
Welding process(es) & 77 ¥
Supporting PQR No.(s) T ZiFE5:

SS-102

GTAW

V-315

Rev. fRiK: <0> Date H #i: 2007.5.30
Type(s)FLBALFRFE: ManualF T

(Automatic,Manual,Machine,or Semi-Auto) ( [ Zh,F 1 HLEIEE B35

Code: ASME IX-2004

JOINTS#:3L(QW-402)
Joint Design## 3L #I = :

Groove, Fillet 3 (112, ff 12

Backing# #:

Without backing J; 37 #

Backing#¥ #:

Without backing JG 7 #&

Back Materialé] 344 $l -

N/AANA H

Also See Design Drawings

2 Rt B

1.5-2.5
-

BASE METALSE:H#(QW-403)
P-No.: 8 Group No.: 1
to P-No.: 8 Group No.: 1

Specification type and Grade4 5 f1%4: 00Cr17Nil4Mo2

to Specification type and Gradef{ 45 #H1%:44: OUCr1/Ni114Mo2

Thickness Range & FE Vo :

Groovedjf 145 1.6-12mm
Filletf 1%: Unlimited N B
Pipe Dia Range’& 15 Y. fH:
Groovedff 1 12: Unlimited / PR
Filletf 1%: Unlimited 7~ bR
Other & N/AAEH

FILLER METALSIE 7 £ /& (QW-404)

SFA No. SFAS.9
AWS No. ER316L
F-No. 6
A-No. §
Size of Filler Metals 754 & )~F 2.4mm;3.2mm
Thic]\;aeelzsﬁ:ie °f | Groovesf 112 Max. 1 lmm
REREERRIEER  pinerss 2 Unlimited 7 IR
Electrode-Flux (class)/R 4 JRFI(5 25 4 N/ARIEH
Electrode Trade Name!it 5c (£ #2 )8 & TGS-316L
Flux Trade Name 2 /5 N/AAEH
Consumable Insert F5 14 P 1k £& N/AAIE F
otherd L ¥, N/AANIEH]
POSITIONJZ 47 B (QW-405) PREHEAT R H(QW-406)
Position of Grooved LI {7 B : AN B Preheat Temp.Mintx /)N FlHGR - 20°C
Welding Progression# £ 77 [ : Uphill»f [a] |- #% Interpass Temp. Max#x K )= (IR fZ : 150C
Position(s) of filletf 1E 4447 & : AN B Preheat Maintenance TR ERIF 7 NAANIEH
otherdL N/AANIE otherddE:  N/AAEH




WELDING PROCEDURE SPECIFICATION
BEIZHE

Page 2 of 2

WPS No.: SS-102

POSTWELD HEAT TREATMENTE /5 # AL B (QW-407)

Temperature Rangei& 15 [ N/AARIEH
Time Range I (8] 75 [ N/ANEH

GASHE £ (QW-408)

Gas= {6  MixturelR& Lt Flow Ratelfi

Shielding fR#: Ar 99.99%, 15-20L/Min
TrailingBRERIPS: NNATER  NATER  NARNERH
Backing & [l R 37 : Ar 99.99% 10-20L/Min

TECHNIQUEZ# £ 75(QW-410)
String or Weave Bead NR R S 515

Weavel# 5l

Orifice or Gas Cup Sizelf§ {1, ZKuTH; R~

8-10mm

Initial and Interpass Cleaningd OFUEHEIKTEIE 7 #:  Grinding** WP # HL$] BE

ELECTRICAL CHARACTERIS B 45 (QW-409)

Current Type HLRZSH!: Polaritytf 1 : SPiF#2
Tungsten Electrode Size and Type 34k R+ F1ZE 8 : 2 4mm*

DC

Method of Back Gouging ¥ T i 4R /7 14: N/AAE
Oscillation¥ZE 3 5 #k: N/AZNIEF
Contact Tube to Work Distance {15 T {4 #55: N/ARIEH
Multiple or Single Pass(Perside): _ Single or Mulitiple
ZIEIRERIEIREN):  BEREELIEE
Multiple or Single Electrodes# #2 B} 88 44 .. Single 8 2242
PeeningfEifi: N/ARER

Other: Out of-chamber convention torch is to be used

Mode of Metal Transfer for GMAW & BT JE 7 ( GMAW): N/A

A — AR AN ARG .

Electrode Wire Feed Speed RangeiX #2 i FETE [H: N/A
Pulsing Current K/ H: N/A

WELDING PARAMETERS/E#: &%

Weld Welding | Filler Metal 375 48 Current i VOLT Range Travel Range Gas Flow Rate
Layer(s) Process Trade Name | Dia. EL 42 | Type Polarity] AMP. Range R I ¥ TR SR
.y " BT
B BErE | me | (mm) | R ) ) (mm/Min) (L/Min)
Root 1R &R GTAW  |TGS-3161] 2.4 DCSP 100-120 10-12 40-70 15-20
Fill 37 GTAW  |TGS-316L| 2.4 DCSP 130-140 10-12 50-90 15-20
Fill (on)E ()| GTAW |TGS-316L] 3.2 DCSP 140-160 11-14 60-100 15-20
Cap & {1 GTAW |TGS-316] 2.4 DCSP 100-110 10-12 50-90 15-20
Caplon)ZEHi(8%) GTAW |TGS-3161f 32 DCSP 140-160 11-14 60-100 15-20
OTHERSIH{th if05:
* --- Tungsten type :2% Thoriated.
g !
R ISHL: E2%%l . o o\
w¥.
**.--- Cleaning only with SIS brushes, degreasing with approved cleaner. W
SUBEAL F SISHYUII T3 ATV v AL L, Al B R AU HE PR 0 37 2= B s L‘E’::‘:’;D TWSPEGUE

Reviewed by % M

Date [ #7: 20177. L\\Z’V

Date H #1:

Prepared by flil: ;@ /_’%7 ?{/
2P Z_‘ ﬁ g A

Approved byHL#E:

Date I #7:




Page 1 of 2

WELDING PROCEDURE SPECIFICATION
BE T ZHE

WPS NO. R T ZMiERmS
Welding process(es)/# £ 777%: GTAW/SMAW
Supporting PQR No.(s) T ZFES:

SS-202

V-331,V-333

Rev fziK:
Type(s)VLL L2

<0>

Date H }§: 2007.5.30

ManualF T

(Automatic,Manual,Machine,or Semi-Auto) ( E3,F 1. Hlahak: A3h)

Code:

ASME IX-2004

JOINTS#::3k(QW-402)
Joint DesigniZ k£ 1K

Groove, Fillet 3 [ 42 12

Backing #f #:

Without backing F: 41 #(GTAW)

With backing i # #(SMAW)

BASE METALSE}4(QW-403)
P-No.: 8
to P-No.: 8

Specification type and Gradetf| 5 flZ4:

GroupNo.: 1
GroupNo.: 1

00Cr17Nil4Mo2

Back Material#f 8478 :  Weld metal B2 4B foSpecification type and Gradefil 5 F1%4k: _ 00Cr17Nil4Mo2
Retainer & {37 #§: N/ARTER Thickness Range/E E 1 E\:
Groovelff [1/§: 4.8-20mm
37.5+2.59
45+5° Fillet 1 18: Unlimited /4> bR
i_ Pipe Dia Range’& 12 8. [#:
Groovelf [ 1&: Unlimited /4> fR
2 T Filletf 1%: Unlimited 4~ R
Other L& N/AANEH
Also See Design Drawings
QN 7d<E
FILLER METALSIE 7 £ /& (QW-404)
SFA No. SFA 5.9 SFA 54
AWS No. ER316L E316L-16
F-No. 6 5
A-No. 8 8

Size of Filler Metals JA 78 4 J@ )X ~F

2.4mm; 3.2mm

3.2mm; 4.0mm

\]

Thickness Range of |- oot 42 Max.11.08mm Max.17mm
Weld Metal
RHRAE G RIEILC  pier sy 18 Unlimited F §f Unlimited &

Electrode-Flux (class){% #2187l (91 2K 5) N/AAE N/AARE

Eleetrode Trade Namcf 4% (45 £ & TGS-316L CHS 022 P e r—
Flux Trade Name 255 N/AANIEF N/A A
Consumable Insect #7141 k2% N/A A3 N/A A& H
other . & N/AANE A N/AASEH

wnsngbyny

POSITION/EZEN B (QW-4015)

Position of Groovedlf LI {1 & :

AN E

Welding Progression# 2 J5 [

Uphill iy 1 |- 4%

Pusitiou(s) of filletf 148 7 & -

Al

other H. & :

N/AAN &

PREHEATTA(QW-406)

Preheat Temp.Minf /N il #RE :
Interpass Temp. Maxii K J& [HIIR B :
Preheat Maintenance TRH I 7425 77 5
otherlL®

N/AANIE

N/AANIEH]
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WELDING PROCEDURE SPECIFICATION

BT

Z MR

WPS No.: SS-202

POSTWELD HEAT TREATMENT 2 )5 #i 4L H(QW-407)

Temperature Rangelf B [F: N/AANIE FH
Time Range [F} [d) 3 [ N/AANE

GASSA(QW-408)

Mode of Metal Transfer for GMAWZ BT 7 ( GMAW): N/A
Electrode Wire Feed Speed Rangei® 22 # ETE[H: N/A
Pulsing Current Jk#PH17E: N/A

TECHNIQUE K T5(QW-410)

String or Weave Bead NB 1R B IR BN 1 Weavei5))
Max. width of WeavelEaIf K5 &: _ 2.5D**(SMAW)
Orifice or Gas Cup SizeM L 8mW5 R~F: 5-10mm

Gas™=#f  Mixturel® &t Flow Rateifi Method of Back Gouging ¥ M1 1/ J7 ¥&: N/ARE
Shielding fRI7:___ Ar 99.99% 12-20L/Min
Trailing/ BBl -7 NNATER NARER  NAFREA OscillationfE 5h 5 i%: N/AANE
Backing & HI{RI7T: __ Ar 99.99% 12-20L/Min Contact Tube to Work Distance § H§ &5 T 45 85: N/ATNER
Multiple or Single Pass(Perside):  Single or Mulitiple
ELECTRICAL CHARACTERISH5FE(QW-409) sprscTaw) LR AEIREN):  HERREEE
Current Type KAl DC Polarity# 14 : remizsmaw)| Multiple or Single Electrodes % 24 5 8 £ 1% Singlef £ 15
Tungsten Electrode Size and Type €% R~ UK % 2 4mm* peening#H iff: N/ARER

Initial and Interpass Cleaning3 ['VHVE I (5580 2 Grinding*** WH S LT BB

Other: Out of-chamber convention torch is to be used

A BRAE AEE .

WELDING PARAMETERS/2 5%

Weld Welding | Filler Metal R & )& Current HL ¥ VOLT Range Travel Range Gas Flow Rate
Layer(s) Process | Trade Name | Dia.F5%% | Type Polarity] AMP.Range | F&JEVGH R AR
BE By | e (mm) | iR %{fff (V) (mn/Min) (L/Min)
Root #& &8 GTAW  |[TGS-316L| 2.4 DCSP 75-95 10-12 35-50 12-20
Filllor)lE7(8k)] GTAW |[TGS-316L[ 24 DCSP 80-110 11-13 30-70 12-20
Filllor)H78(8k) GTAW |TGS-316L[ 3.2 DCSP 100-130 12-15 40-80 12-20
Fill(on) 3 78(8k)] SMAW CHS 022 3.2 DCRP 100-130 20-23 40-80 N/ARIEH
Fill 3E78 SMAW CHS 022 4.0 DCRP 120-150 21-24 40-80 N/ANEH
Cap (il SMAW | CHS022 | 32 DCRP | 100-130 20-23 30-70 N/ARTER |
OTHERSH: 4t {3 BA :
* —- Tungsten type :2% Thoriated. **__- "D"denoted the diameter of electrode.
£ R SK A 2 2%%L . "D E . T -]
*¥¥ - Only stainless steel grinding disk or hrush can be used to clean groove.
PR AN M0 3 1 B 40 22 bl v U2 () R 3 l L
Prepared by%s fil: Reviewed by i #4: TW\_ Approved bydtE:
Date H #A: A Date H #A: 7"17\ £50 Date H #:
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WELDING PROCEDURE SPECIFICATION
B LZAE

WPS NOJBE T Z MR %S $S-203

Welding process(es)!# /715 GTAW/SMAW

Supporting PQR No.(s) TZE S V-234

Rev.iRIR: _<0> DateH ##1: 2007.5.30
Type(s)FUMALTE 5 : Manual =T

(Automatic,Manual, Machine,or Semi-Auto) ( &3, F 1", #EIEkFE & 3))

Code: ASME IX-2004

JOINTS# L(QW-402)
Joint Design¥ L. Groove, Fillet 3 (142 f 1%
Backing#t #: Without backing (GTAW)FG 4 £
With backing (SMAW)H 4T

BASE METALSE#/(QW-403)

P-No.: 8 Group No.: 1

to P-No.: 1 Group No.: 1,2

Specification type and Gradeff*5 F1554%:  00Crl7Nil4Mo2

Back Material#1 #4418  Weld metal/f 42 & /& toSpecification type and Gradeffl 5 F1 554k 16Mn: 20
Retainer & fif #%: N/AANEH Thickness Range 5 & 2 [
Groovelff F142: 1.6-11.08mm
45450 Filletf8 12 Unlimited R
T Pipe Dia Range& #27 [H:
Grooved M ##: Unlimited /> fR
24, Filletfh 12 Unlimited 7 fR
OtherH. 8 N/ARIEH
ﬁ[ \ % : Also See Design Drawings
3 T f& Al 2 iR K
FILLER METALSE 7 £ /8 (QW-404)
SFA No. SFA 5.9 SFA 5.4
AWS No. ER309L E309MoL -16
F-No. 6 5
A-No. 8 8
Size ol Filler Metals JE78 4 /& 5 2.4mm 2.5mm; 3.2mm
Thic\l;l:lzsﬁzlje °f | Groovels [142 Max.8mm Max.5.08mm
AR EIRIFREH] pillersg 2 Unlimited 4< Unlimited 7 IR
Electrode-Flux (class)@ #4274 %) N/ATEH N/AAEH
Electrode Trade Name# 4 (1 #2)f§ 47 TGS-309L CHS042
Flux Trade Name #2714 & N/ATIENT NATIER P
Consuimable Tnsert 35 P 5 9%  N/AANE]T] N/AA &
other }. 82 N/AAEH] N/AANIE PV,

POSITION/E 47 B (QW-405)

Position of Groovelfl I B AT E

Welding Progressionf## 77 [d:  Uphillaz ) 1 /2
Position(s) of filletffi /& 487 T : ALl
otherdL 17 N/AA 3T H

PREHEA'TTRH(QW-406)

Preheat Temp. Minti /) TR B : 32°C
Interpass Temp. Maxix K )= AR 35 : 150°C
Preheat Maintenance fHfREF y =l N/AANE

otherdi®:  N/AAEM
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WELDING PROCEDURE SPECIFICATION
BETZME

WPS No.: SS-203

POSTWELD HEAT TREATMENTE J& # 4L (QW-407) TECHNIQUEBFB:H T5(QW-410)

Temperature Rangel & 75 [Hl: N/AARER String or Weave Bead N BB EL IR 5 45t Weavel£ 5]
Time Range It 8] 73 [ N/AAER Max. width of WeaveiZ s i K5 E:  2.5D**(SMAW)
Orifice or Gas Cup Sizel £, 8 m s R~ 5-10mm
GASS#E(QW-408) Initial and Interpass Cleaning3 [ 12 (8 (53 28 7 i Grinding*** WL H1IT &
Gas4k  Mixturel2 &t Flow Rateifi & Method of Back Gouging® &R Jik: N/AARIER
Shielding R4 Ar 99.99% 13-15L/Min
Trailing BRETRIF=: NIARER  NATER  NAREA OscillationE F1 5 #: N/AIEM
Backing 8 [f0 R 47 Ar 99.99% 10-15L/Min Contact Tube to Work Distance 5 H1H 5 T {1 2 55 N/ARIEH
Multiple or Single Pass(Perside):  Single or Mulitiple
ELECTRICAL CHARACTERIS B4 (QW-409) spirizcraw) LA EEEEN): AR s s
Current Type EJER:  DC Polarity#} #4:: reztzsmaw| Multiple or Single Electrodes % £ 3% # £ 42 Singlefi £ 48
Tungsten Electrode Size and Type 5% X~} FUZEEL: 2 4mm* peening HEif7: N/AKREH
Mode of Metal Transfer for GMAW & B 7 L GMAW): N/A Other: Out of-chamber convention torch is to be used
Electrode Wire Feed Speed RangeiX 22 FEYGR: N/A R — B EH R .

Pulsing Current Ik H#7: N/A

WELDING PARAMETERS/2E:2%

Weld Welding | Filler Metal 3875 & /8 Current B VOLT Range Travel Range Gas Flow Rate
Layer(s) Process Trade Name | Dia. F % | Type Polarity] AMP. Range | FBIEE[H 1R S|AEFE
) B
B2 BigErE | Be (mm) [ R (A) %) (mm/Min) (L/Min)
Root R & GTAW  [TGS-309L| 2.4 DCSP 80-100 14-16 32-40 13-15
Filllor)lE7E(8k) GTAW |TGS-309L| 2.4 DCSP 80-110 14-16 35-60 13-15
Filllon) E75(2K) SMAW CHS 042 2.5 DCRP 70-90 20-23 70-100 N/AARIEFA
Fill 7 SMAW CHS 042 3.2 DCRP 80-100 21-24 70-180 NAREH
Cap(or) (@) SMAW | CHS 042 2.5 DCRP 70-90 20-23 70-100 N/AAFEH
Cap 3% H SMAW CHS 042 3.2 DCRP 80-100 20-24 70-180 N/ARER
OTHERSH 4t ¥ B :
*.--- Tungsten type :2% Thoriated. *4_"D"denoted the diameter of electrode.
AR 5 2% "D & E A

***% - Only stainless steel grinding disk or brush can be used to clean groove.

FRATASER MR )0 B 4R 2 A0 3L [ R A OO

Prepared hy#i i %% }'P\/ Reviewed by i 4. j 5/,%\ Approved byHb#E:
T -

Date H #: YL Date H #1: Z""O7, 50 Date H #7:
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WELDING PROCEDURE SPECIFICATION
BELZAE

WPS NO MR TZHMARMS:_ SS-204 ReviRiX: <0>  DateH}: 2007.530
Welding process(es)# % J71%: SMAW Type(s)HUHALFE Manual F T
Supporting PQR No.(s) T & 1525 V-334 (Automatic,Manual, Machine,or Semi-Auto) ( 5,3 1L, HLEaEE BF)
Code: ASME IX-2004
JOINTS#:3(QW-402) BASE METALS®#1(QW-403)
Joint Design$z 3k #45(: Filletff 12 5% P-No.: 8 Group No.: 1
Backing#T#:  Without backing J& #7 £ to P-No.: UNASSIGNED Group No.: N/ATEM

00Cr17Nil4Mo2;
Specification type and Grade$ 5 F1%4k: ASTM A240 316L,etc

Rack Material#t #4 $: N/A R g toSpecification type aud Grudetfl  F1%:4%: GB700-1988 Q235D ¢t
Retainer ;Ef7 2% N/ARER Thickness Range /& & i [
Groovedf I142: N/ANIEH
Filletf1%: Unlimited /A fR
v Pipe Dia Range®& 12 ¥a. [ :
3 T Groovelff [1/&: Unlimited A~ B8
Filletfd /8- Unlimited 4~ FR
Also See Design Drawings Other® 2 : N/AANEH

w2 Rt E AR

FILLER METALS#{7E £ 8 (QW-404)

SFA No. SFA 5.4
AWS No. E309MoL -16
F-No. 5
A-No. 8
Size of Filler Metals 78 & & )X < 2.5mm; 3.2mm
Thicéc;;zsﬁzl[;gle of | Groovedf 112 N/AASE A
RARARRERCE pinefy 18 Unlimited 48
Electrode-Flux (class)8 £ 2 (51 3¢ 5) N/AAEH
Electrode Trade Nametf 4 (K £ )i 5 CHS042
Flux Tradc Name 7 7k 5 N/AANIGH
Consumablc Insert #{b Pk itk 4 N/A 4~ 3di H
other JLE7 N/A NG H ,
POSTTTONRFEAL E (QW-405) PRENEATFIHR(QW-406)
Position of Groovedf L7 B : Al : Preheat Temp.Miniz /)N i #5 5E - 26°C
Welding Progressionf# £ 77 [5:  UphillaZ Ja) 1= 1% Interpass Temp. Max i X /)&= AR % 150°C
Position(s) of (illet A 18 4547 B Al & Preheat Maintenance Fi# IR TTR:  N/AAVER

otherdL ¢ N/AASE otherdL ¢ N/AANIE
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WELDING PROCEDUREF. SPECIFICATION
BEIZHE

WPS No.: SS-204

POSTWELD HEAT TREATMENT# & #4b B (QW-407)

Temperature RangelR /5 & [H: N/AAEH
Time Range 7 18] 75 N/AATEH

GASE A& (QW-408)

Gas™(#&  Mixture/& & It Flow Rateiil i
~ Shielding {R3": NATER ~ NARER  NALER
Trailling BRE GRS NNATRIER NAKRER  NATERA
Backing®W I #1745 NATIER  NATEH  NIAKE

ELECTRICAL CHARACTERIS 8451 (QW-409)
Current Type B ZE®):  DC

Tungsten Electrode Size and Type €548 /X T FI2E#): N/A

Polarity® 4 : regizsmaw

Mode of Metal Transfer for GMAW & BT J7 30 GMAW): N/A
Electrode Wire Feed Speed RangedS 2 ETRH: WA
Pulsing Current fik#F#H#: N/A

TECHNIQUEZ HH I5(QW-410)

String or Weave Bead [MEFREIR B2 String or Weave R 22 a4 2
Max. width of WeavelEahix K 3 &: 2.5D*
Orifice or Gas Cup SizeMi AL B ) ~T: N/AAER

Initial and Interpass Cleaning D RIS 5 % Grinding** W HLIT EE

Method of Back Gouging# [ 75 #R 5 4: N/AANE
OscillationI® 5 5 ¥k: N/AIE
Contact Tube to Work Distance § HiM§ 55 T A2 N/AAIE
Multiple or Single Pass(Perside): Mulitiple
% 38 1R B SR TE R (): ZEE
Multiple or Single Electrodes% 24 5 #2. 42 4% N/AATER
peening#E N/AAIEH

Other: Out of-chamber convention torch is to be used

A — A H AR .

WELDING PARAMETERSIE#:5#

*-—- "D"denoted the diameter of electrode.

"D S B A

Weld Welding | Filler Metal AR &8 Current BT VOLT Range Travel Range Gas Flow Rate
Layer(s) Process Trade Name | Dia. 4% | Type Polarity| AMP. Range | FAJE oL 1R A AERE
B2 BERE | BE (mm) | i Emmz Y (V) (mm/Min) (L/Min)
Filllor) (B SMAW CHS 042 2.5 DCRP 80-100 20-23 90-130 N/ARIER
Fill 375 SMAW CHS 042 3.2 DCRP 100-110 23-26 110-150 N/AAEH
Cap(or) &FH(E)| SMAW CHS 042 2.5 DCRP 80-100 20-23 90-140 N/AAIE
Cap B SMAW CHS 042 3.2 DCRP 100-110 24-26 130-170 N/AA T A
OTHERS H 4t i 13

*eee Only stainless steel grinding disk or brush can be used to clean groove. (\//
B FH AN HRD 6 17 B AR A R B2 R g | c P
’ ...... v oY) o
IRE T WER I NEESEQ/INEPEC
f‘ - / 77 AR
i W I |rionsi. THE o 00
Preparcd hy#wfli] - Reviewed byt ¢ Approved byt i:
91 L
Date H #§: 2%2~!—4-;3 Date H #J: Zu’o)vr‘;o Date H #{:




