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REVISION RECORD SHEET
Revisions Revisions Revisions
Page Page Page
RO R1 R2 RO R1 R2 RO R1 R2

1 X 38 X 75 X
2 X 39 X 76 X
3 X 40 X 77 X
4 X 41 X 78 X
5 X 42 X 79 X
6 X 43 X 80 X
7 X 44 X 81 X
8 X 45 X 82 X
9 X 46 X 83 X
10 X 47 X 84 X
11 X 48 X 85 X
12 X 49 X 86 X
13 X 50 X 87 X
14 X S1 X 88 X
15 X 52 X 89 X
16 X 53 X 90 X
17 X 54 X 91 X
18 X 55 X 92 X
19 X 56 X 93 X
20 X 57 X 94 X
21 X 58 X 95 X
22 X 5960 X 96 X
23 X 61 X 97 X
24 X 62 X 98 X
25 X 63 X 99 X
26 X 64 X 100 X
27 X 65 X 101 X
28 X 66 X 102 X
29 X 67 X 103 X
30 X 68 X 104 X
31 X 69 X 105 X
32 X 70 X 106

33 X 71 X 107

34 X 72 X 108

35 X 73 X 109

36 X 74 X 110
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GENERAL INFORMATION

DESCRIPTION MATERIALS

TYPE OF SERVICE CHILLER (EVAPORATOR) BARREL SA 516 Gr.70
CONSTRUCTION CODE ASME VIl div.1 Ed.2021 & TEMA R /10th Ed. 2019 NOZZLES
SA 333-6/ SA 516 Gr.70 N/SA 350-LF2
M.D.M.T -45 °C for Shell side & -29°C for Tube side SHELL SIDE (FROM PIPE/PLATE/FLANGE)
DESCRIPTION MATERIALS FLANGES SA 350-LF2 CL1
TUBES SA 334-6 COUPLING / PLUG -
TUBE TUBESHEET SA 350-LF2 CL1 WEAR PLATE SA 516 Gr.70 N
BUNDLE BAFFLES SA 516 Gr.70 WEB PLATE SA 283 Gr.C/ SA 516 Gr.70
TIE RODS / SPACERS SA 36/SA 179 SADDLE RIB SA 283 Gr.C/ SA 516 Gr.70
BARREL SA 516 Gr.70 EARTHING LUG 5.S. 304
NOZZLES SA 106-B/SA 516-70N/SA 105N
(FROM PIPE/PLATE/FLANGE)
CHANNEL HEAD SA 516 Gr.70 APPLICABLE DOCUMENTS
SIDE FLANGE SA 105 N GENERAL DRAWINGS E1027-HSE-VD-ME-DWG-008
PIPE SA 106-B PWHT PROCEDURE NO
ELBOW SA 234-WPB
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TUBE TO TUBESHEET JOINT

PARTITION PLATE DETAIL
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Joint Type Schematic Joint
A J%@ LWL-1~LWL-5
B CWL-1
C CWL-2,3
D CWL-4
E CWL-5
F CWL-6
T1-a,T1-b,T2-a,T2-b,51-a,51-b,52-a,PSV-a,LG1-a,LG2-
G a,53-a,LG1-b,LG1-¢,LG2-b,LG2-c, T1-
a,T1-b,T2-3,T2-b
H T1,72,51,52,PSV
I LG1,LG2,D1,D2,S3,V
J HE———1% TTS
K S FW1,FW2,FW3
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WELDS LIST for Chiller
BASE MATERIAL W.P.S. P.Q.R.
WELD Joint | IMPACT
oenmiricaTion | WELDING PROCESS T qomurm | IPAC PWHT NDT
TYPE AND GRADE . NUMBER  |REv.|  NUMBER ype
(mm) RANGE(mm)
SA-516 Gr.70N
LWL-1 GTAW+SMAW 10 | wes-Hx127.001 | o FPA-PQR-029 5:50 A N.A. N.A. 100% RT
SA-516 Gr.70N
SA-516 Gr.70N
LWL-2*LWL-4 | GTAW+SMAW/SMAW 12 | wes-Hx127.001 | o FPA-PQR-029 5:50 A N.A. N.A. 100% RT
SA-516 Gr.70N
GTAW+SMAW/SMAW+SA SA-516 Gr.70N
LWL-5 / 12 | wes-Hx127-002 | o FPA-PQR-029 5:50 A N.A. N.A. 100% RT
w SA-516 Gr.70N
GTAW+SMAW/GTAW+S SA-516 Gr.70N
cwL-1 / 10 | wes-Hx127-002 | o FPA-PQR-029 5:50 B N.A. N.A. 100% RT
MAW+SAW SA-516 Gr.70N
GTAW+SMAW/GTAW+S SA-516 Gr.70N
cwL-2 / 10 | wes-Hx127.002 | o FPA-PQR-029 5:50 c N.A. N.A. 100% RT
MAW+SAW SA-266-2N
GTAW+SMAW/SMAW+SA SA-516 Gr.70N
cwL-3 / 12 | wes-Hx127.002 | o FPA-PQR-029 5:50 c N.A. N.A. 100% RT
w SA-266-2N
GTAW+SMAW/SMAW+SA SA-516 Gr.70N
cwL-4 / 12 | wes-Hx127.002 | o FPA-PQR-029 5:50 D N.A. N.A. 100% RT
w SA-516 Gr.70N
GTAW+SMAW/SMAW+SA SA-516 Gr.70N
CWL-5,CWL-6 / 12 | wes-Hx127.002 | o FPA-PQR-029 5:50 E N.A. N.A. 100% RT
w SA-516 Gr.70N
SA-106 Gr.B
1,72 GTAW+SMAW 10 | wes-Hx127.001 | o FPA-PQR-029 5:50 H N.A. N.A. 100% UT
SA-516 Gr.70N
SA-333 Gr.6
§1,52,PSV GTAW+SMAW 12 | wps-Hx127-001 | o FPA-PQR-029 5:50 H N.A. N.A. 100% UT
SA-516 Gr.70N
SA-333 Gr.6
LG1, LG2,D1,D2,53 GTAW+SMAW 12 | wes-Hx127.001 | o FPA-PQR-029 5:50 I N.A. N.A. 100% UT
SA-516 Gr.70N
SA-350 LF2
v GTAW+SMAW 12 | wes-Hx127.001 | o FPA-PQR-029 5:50 I N.A. N.A. 100% UT
SA-516 Gr.70N
SA-106Gr.B
T1-a,T1-b,T2-a,72-b| GTAW+SMAW/GTAW SA 234 WPB6 7.62 | wes-Hx127-001 | © FPA-PQR-029 5:50 G N.A. N.A. 100% PT
SA-105N
S1-a,51-b, S2- SA-333Gr.6 8.74,
a,PSV-a,LG1-a, LG2- GTAW+SMAW SA-420 WPL6 11.13, | wes-Hx127-001 | o FPA-PQR-029 5:50 G N.A. N.A. 100% PT
a,53-a SA-350 LF2 10.97
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WELDS LIST for Chiller
BASE MATERIAL W.P.S. P.Q.R.
WELD Joint | IMPACT
WELDING PROCESS PWHT NDT
IDENTIFICATION TYPE AND GRADE THK. NUMBER  |REV.|  NUMBER QUALIFIED 1 Type | TEST
(mm) RANGE(mm)
LG1-b, LG1-c SA-420-WPL6
GTAW+SMAW 8.74 | WPS-HX127-001 | © FPA-PQR-029 5:50 G N.A. N.A. 100% PT
LG2-b, LG2-c SA-333 Gr.6
SA-334-6
TS GTAW (ORBITAL) - WPS-HX127-003 | © FPA-PQR-104 1.05:4.22 J N.A. N.A. 100% PT
SA-350-LF2
SA-516 Gr.70 . : POR. 5~50 for
FW1 SMAW/GMAW - WPS-HX127-004 | -, FPA-PQR-029 Groove, ALL K N.A. N.A. 100% PT
SA-516 Gr.70 WPS-HX127-005 FPA-PQR-027 X
for fillet
55:21;3(2'70 WPS-HX127-004 FPA-PQR-029 3750 for
r.c - - a = o
FW2,FW3 SMAW/GMAW SA516 Gr.70 - WPS-HX127-005 | © FPA-PQR-028 Gr:;v;ieI,IeAtLL K N.A. N.A. 100% PT

SA 283 Gr.c
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NDT TABLE for Air Cooler
RT before PWHT (Note3) UT BEFORE PWHT Hard Aft PT AFTER
o ardaness er
WELD NO. WPS No. PQR No. Visual Check P.W.HT PWHT
Long. Circ. Long. Circ.
1 DS11-W010/01 - - Note 2 - 100% 225 (HB) MAX. 10%
P052
2 DS11-W010/02 - - - - 100% 225 (HB) MAX. -
3 DS11-W011/01 - - 100% - 100% 225 (HB) MAX. 10%
4 DS11-W012/01 - 100% - - 100% 225 (HB) MAX. 10%
S DS11-W012/02 P052 - - 100% - 100% 224 (HB) MAX. 10%
6 DS11-W012/03 - - - 100% 100% 225 (HB) MAX. 10%
7 DS11-W014/01 - - - - 100% 225 (HB) MAX. 10%
(3]
WELD NO
P
\, -
7
NOTES:

1) Visual check should be applied For Internal, External, Pressure Parts, NON Perssure Parts And any Applied Weldings.

2) 100% of the length should be ultrasonic tested .

3) Regarding Header box geometry , RT examination can be used only for flange to nozzle weld .

4) Spot radiographic or ultrasonic examinations shall include each start and stop of weld made by the automatic submerged arc-welding process and

repaired areas of burn-through.
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WELD MAP for Air Cooler
1 2

PARTITION OR STIFFENER TO TUBE
SHEET & PLUG SHEET

TOP & BOTTOM PLATE TO TUBE SHEET & PLUG SHEET

I
!

- B 3

END PLATE TO TUBE SHEET AND PLUG SHEET & TOP AND BOTTOM PLATE& PARTITION OR STIFFENER

SEC. J-J
TOP&BOTTOM PLATE
END PLATE
iy
=2 SEs e
e S SSsigess
o N
= s
- TUBE_SHEET 55 =
140.5 — e 3+0.5 -
SEC. I-I . TOP&BOTTOM PLATE 153 SEC. J-J
s 5+0.5
e END PLATE
= /7
o
3 iy
1 =
— o N =
o o
&5 *
= o
= <©
NN - o
1+0.5 =
END PLATE TUBE & PLUG SHEET =
12 340.5
4 5 6 7
NAME PLATE BRACKET

OBROUND/ PIPE NOZZLE

PIPE & VENT OR DRAIN
FLANGE TO TOP &

COPLING TOTOP & AND OTHER ACCESSORIES

TO FLANGE BOTTOM PLATE BOTTOM PLATE TO HEADER BOXES
BT
A uib
41_\* i A '1 !
— < " ]
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T1-a,T1-b,T2-3,T2-b,S1-
a,51-b,52-a,PSV-a,LG1-
a,LG2-3,53-3,LG1-b,LG1-
¢,LG2-b,LG2-c,T1-a,T1-

LWL-1~LWL-4

[4r]

T1,7T2,51,52,PSV

g, Doc Title: and Chiller
> SPECIFICATION
— Rev. RO
Joint Prep.: Machining/ Grinding
s
|."'-.J ‘i 1 :_ = - — | +-.J'
<—7 s ] ‘;;' Wy il :
o el [ . P v —
1 1 il '.| LatL] T g [ 114 + "
I ‘_I H'h r.II -._:_ .| T & - !I J'-I 1
4 = | o o Al | imad
03 8. LF N | - e 181 s L] gd e
= S

LG1,LG2,D1,D2 ,S3,V

Postheating & Time(°C& h)

b, T2-3,T2-b
QW-403 Base Material
SA-516 Gr.70N,SA-333 Gr.6, SA-105N, SA-234 SA-516 Gr.70N, SA-106 Gr.B,SA-350 LF2,SA-105N,SA-234  [Thk. Qualified [5~50 mm
WPB6, SA420 WPL6 to WPB6 Dia. Qualified [N.A
P No. | 1 Gr. No. 1,2 P No. 1 Gr. No. 1,2 Fillet Weld N.A
QW-405 Welding Process
Zone or Layer 1 2
Welding Process GTAW SMAW
Type MANUAL MANUAL
Max. Weld Metal THK.(mm) 6mm 22mm
Max. Weld Metal THK per pass.(mm) 13mm 13mm
Welding Position ALL POSITION ALL POSITION
Backing NO YES
QW-404 Filler Metal & Backing
Type Trade Name Dia(mm) Supplier S.F.A F No. A No. AWS Classification
Solid(Tig) Wire ST-50.6 2.4 HYUNDAI 5.18 6 1 ER70S-6
Electrode S-7018.1H 3.24 AMA 5.1 4 1 E7018-1
NOTE: HYUNDAI OR EQUIVALENT
QW-409 Welding Parameter
. Parameters Travel speed Heat input
Process ® mm | Polarity Type - )
wire speed Amper(A) Volt(v) (cm/min) (kj/cm)
GTAW (ROOT) 2.4 DCEN - 100~120 10~14 8~10 -
SMAW 3.2 DCEP - 140~160 22~26 18~21 -
SMAW 4 DCEP - 150~170 25~28 19~23 -
QW-410 Technique
Bead Type STRING Current Type DC Shielding Gas Ar99.98%
Osillation NO Electrode Spacing N.A. Flow Rate L/min 10~12
Welding Progression Uphill @ Tungst & type 2.4 & EWTb-2 AWS Classified A5.32 SG-A
Stick-Out(mm) NA Orifice Gas N.A Backing Gas N.A
Single or multiple elect. SINGLE Peening No Flow Rate L/min N.A
Multipass or Singlepass MULTIPASS |Cleaning Brushing,Grinding Trailing Gas N.A
Transfer Mode N.A. Back Gouge Method Grinding Flow Rate L/min N.A
Note:
QW-406 &QW-407 Preheating & PWHT
Preheat temp.(min°C) 25 Method of heating By Flame
Interpass tem.(Max.°C) 250 Method of checking Tempilstick

Post weld heat treatment(°C& h)

Aplicable procedure

Prepared By

Reviewed By Owner
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Joint Prep.: Machining/ Grinding
/. +]
ouT.
0~3 ﬂ..éti
LWL-5 CWL-1 CWL-2,3 CWL-4 CWL-5 CWL-6
QW-403 Base Material
SA-516 Gr.70 N SA-516 Gr.70 N,SA-106 Gr.B Thk. Qualified  |5~50 mm
to Dia. Qualified N.A
P No. | 1 Gr. No. 2 P No. 1 Gr. No. 1,2 Fillet Weld N.A
QW-405 Welding Process
Zone or Layer 1 2 3
Welding Process GTAW SMAW SAW
Type MANUAL MANUAL SEMI-AUTOMATIC
Max. Weld Metal THK.(mm) 6mm 22mm 22 mm
Max. Weld Metal THK per pass.(mm) 13mm 13mm 13mm
Welding Position ALL POSITION ALL POSITION 1G
Backing NO YES YES
QW-404 Filler Metal & Backing
Type Trade Name Dia(mm) Supplier S.F.A F No. A No. AWS Classification
Solid(Tig) Wire ST-50.6 2.4 HYUNDAI 5.18 6 1 ER70S-6
Electrode S-7018.1H 4 HYUNDAI 5.1 4 1 E7018-1
Wire (SAW) M-12K 4 HYUNDAI 5.17 6 1 EM12K
Flux for SAW S-717 - HYUNDAI - - - F7A6
NOTE: HYUNDAI OR EQUIVALENT
QW-409 Welding Parameter
. Parameters Travel speed Heat input
Process ® mm Polarity Type - .
wire speed Amper(A) | Volt(v) (cm/min) (kj/cm)
GTAW (ROOT) 2.4 DCEN - 100~120 10~14 10~12 -
SMAW 4 DCEP - 140~160 22~26 18~21 -
SAW 4 DCEP - 400~450 28~31 40~50 -
QW-410 Technique
Bead Type (String or Weave) Both Current Type DC Shielding Gas Ar99.98%
Osillation NO Electrode Spacing N.A. Flow Rate L/min 10~12
Welding Progression Uphill @ Tungst & type 2.4 & EWTb-2 AWS Classified A5.32 SG-A
Stick-Out(mm) 10-20mm Orifice Gas 10mm Backing Gas N.A
Single or multiple elect. SINGLE Peening No Flow Rate L/min N.A
Multipass or Singlepass MULTIPASS [Cleaning Brushing,Grinding  |Trailing Gas N.A
Transfer Mode N.A. Back Gouge Method Grinding Flow Rate L/min N.A
Note:
QW-406 &QW-407 Preheating & PWHT
Preheat temp.(min°C) 25 Method of heating By Flame
Interpass tem.(Max.°C) 250 Method of checking Tempilstick
Postheating & Time(°C& h) -
Post weld heat treatment(°C& h) - Aplicable procedure -
Prepared By Reviewed By Owner
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e and Chiller
il =2, SPECIFICATION — >
Joint Prep.
i
R P B
@
1 & g
== == - o
SEAL N ‘
WELD- 1
Tube to Tube Sheet 1
QW-403 Base Material
SA-334-6 SA-350-LF2 Thk. Qualified ]1.05:4.22
to Dia. Qualified N.A
P No. | 1 Gr. No. 1 P No. 1 Gr. No. 2 Fillet Weld N.A
QW-405 Welding Process
Zone or Layer 1
Welding Process GTAW
Type Authomatic
Max. Weld Metal.(mm) 3mm
Welding Position 5G
Backing YES
QW-404 Filler Metal & Backing
Type Trade Name Dia(mm) | Supplier S.F.A F No. A No. AWS Classification
Wire - 0.8 Bohler 5.18 6 1 ER70S-6
QW-409 Welding Parameter
. Parameters Travel speed Heat input
Process ® mm Polarity Type - .
wire speed Amper(A) | Volt(v) (cm/min) (kj/cm)
GTAW 0.8 DCEN - 80-160 8-12 5-7 -
QW-410 Technique
Bead Type STRING Current Type DC Shielding Gas Ar 99.98%
Osillation NO Electrode Spacing N.A. Flow Rate L/min 10~12
Welding Progression N.A ® Tungst & type 2.4 & EWTb-2 AWS Classified A5.32 SG-A
Stick-Out(mm) N.A Orifice Gas - Backing Gas N.A
Single or multiple elect. SINGLE Penning No Flow Rate L/min N.A
Multipass or Singlepass MULTIPASS |Cleaning Brushing Trailing Gas N.A
Flow Rate L/min N.A
Note:
-100% PT shall be done after back gouging.
QW-406 &QW-407 Preheating & PWHT
Preheat temp.(min°C) 20 Method of heating By Flame
Interpass tem.(Max.°C) 220 Method of checking Tempilstick

Postheating & Time(°C& h)

Post weld heat treatment(°C& h)

Aplicable procedure

Prepared by FPA

Reviewed By Owner
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WPS Number shall be specified.
Supporting PQR No. shall be specified.
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Joint Prep. T1
>} . N
AN
M
FW1,FW2,FW3
QW-403 Base Material
SA-516 Gr.70,SA-283 Gr.C SA-516 Gr.70 Thk. Qualified |5~50 mm
to Dia. Qualified [ALL
P No. | 1 Gr. No. 1,2 P No. 1 Gr. No. 2 Fillet Weld ALL
QW-405 Welding Process
Zone or Layer 1~N
Welding Process SMAW
Type MANUAL
Max. Weld Metal THK.(mm) ALL
Max. Weld Metal THK per pass.(mm) 13mm
Welding Position 1G
Backing Yes
QW-404 Filler Metal & Backing
Type Trade Name Dia(mm) Supplier S.F.A F No. A No. AWS Classification
Electrode S-7018.1H 3.2,4 HYUNDAI 5.1 4 1 S-7018.1H
NOTE: AMA OR EQUIVALENT
QW-409 Welding Parameter
. Parameters Travel speed Heat input
Process ® mm Polarity Type - . )
wire speed Amper(A) | Volt(v) (cm/min) (kj/cm)
SMAW/(Root) 3.2 DCEP - 120~140 22~25 16~19 -
SMAW 4 DCEP - 140~170 25~28 18~21 -
QW-410 Technique
Bead Type STRING Current Type N.A Shielding Gas N.A
Osillation NO Electrode Spacing N.A Flow Rate L/min N.A
Welding Progression N.A @ Tungst & type N.A AWS Classified N.A
Stick-Out(mm) N.A Orifice Gas N.A Backing Gas N.A
Single or multiple elect. SINGLE Penning No Flow Rate L/min N.A
Multipass or Singlepass MULTIPASS |Cleaning Brushing& Grinding |Trailing Gas N.A
Transfer Mode N.A. Gas Flow Rate L/min N.A
Note:
QW-406 &QW-407 Preheating & PWHT
Preheat temp.(min°C) 25 Method of heating By Flame
Interpass tem.(Max.°C) 250 Method of checking Tempilstick

Postheating & Time(°C& h)

Post weld heat treatment(°C& h)

Aplicable procedure

Prepared By

Reviewed By Owner
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WPS Number shall be specified.
Supporting PQR No. shall be specified.
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Joint Prep.
T1
[9\]
|_
FW1,FW2,FW3
Fillet Weld,Leg
QW-403 Base Material
SA-516 Gr.70,SA-283 Gr.C SA-516 Gr.70 Thk. Qualified |-
to Dia. Qualified |N.A
P No. 1 Gr. No. 1,2 P No. 1 Gr. No. 2 Fillet Weld ALL
QW-405 Welding Process
Zone or Layer 1
Welding Process GMAW
Type SEMI-AUTOMATIC
Max. Weld Metal THK.(mm) ALL FOR FILLET
Max. Weld Metal THK per pass.(mm) 13mm
Welding Position ALL POSITION
Backing Yes
QW-404 Filler Metal & Backing
Type Trade Name Dia(mm) Supplier S.F.A F No. A No. AWS Classification
MIG WIRE 1.2 - 5.18 6 1 ER70S-6
QW-409 Welding Parameter
Parameters T | d Heat input
Process ® mm Polarity Type - rave sp.ee i P
wire speed Amper(A) [ Volt(v) (cm/min) (kj/cm)
GMAW 1.2 DCEP - 185~250 22~28 18~25 -
GMAW 1.2 DCEP - 185~250 22~28 18~25 -
QW-410 Technique
Bead Type STRING Current Type N.A Shielding Gas 100%C02
Osillation NO Electrode Spacing N.A Flow Rate L/min 15-20
Welding Progression N.A @ Tungst & type N.A AWS Classified N.A
Stick-Out(mm) 10-20 Orifice Gas N.A Backing Gas N.A
Single or multiple elect. SINGLE Penning No Flow Rate L/min N.A
Multipass or Singlepass MULTIPASS |Cleaning Brushing& Grinding [Trailing Gas N.A
Transfer Mode GLOBULAR Gas - Flow Rate L/min N.A
Note:
QW-406 &QW-407 Preheating & PWHT
Preheat temp.(min°C) 25 Method of heating By Flame
Interpass tem.(Max.°C) 250 Method of checking Tempilstick

Postheating & Time(°C& h)

Post weld heat treatment(°C& h)

- Aplicable procedure

Prepared By

Reviewed By Owner
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Sticky Note
WPS Number shall be specified.
Supporting PQR No. shall be specified.



PROCEDURE QUALIFICATION

Doc.NO

EI027-HSE-VD — QC- PRO- 005- RN

Doc Title:

Weld book WPS/PQR/Weld Map For Air Condenser

5o RECORD(PQR) and Chiller
E.a:. £
t o Rev. RO
Welding Process(es): GTAW, SMAW, SAW Type: MANUAL & MACHINE
Welding . . Travel Speed Heat Input
JOINT DESIGN (QW-402) Bead No. Process Filler/Electrode Metal | Size (mm) | Amps. (A) Volt. (V) (Cm/Min) (Kj/Cm)
Root GTAW ER70S-6 2.4 115~165 10~12 8~10 -
a0
C'UTS ,, 1@/} 7 Fill SMAW E7018-1 4 163~175 22-25 20-27 -
b [
i Fill&Cap SAW E7018-1 4 430450 | 2832 4555 -
INSIDE . | J (outside)
Back Weld - - - - - - -
BASE METALS (QW.403) POST WELD HEAT TREATMENT (QW.407)
Material Spec.: SA-516 Gr.70 TO SA-516 Gr.70 Temperature (°C): -
PNO.:1 GroupNO.:2 TO P.NO.:1 Group No.: 2 Heating/Cooling Rate(°C/hr): -
Thickness of Test Coupon (mm) : 25 Holding Time (Min): -
Diameter of Test Coupon : -
Other: -
Deposit Weld Metal Thickness(mm 25
FILLER METAL(QW.404) GAS (QW.408)
SFA Specification: 5.18,5.1, 5.17 Gas(es) Mixture Flow Rate (L/Min)
AWS Class: ER70S-6,E7018-1,EM12K Shielding Ar 99.98% Ar 10~12
FNO.: 6,4,6 Trailing - - -
ANO.: 1 Backing - -
Size (mm): 2.4,4,4 ELECTRICAL CHARACTERISTICS (QW.409)
Other: - E Current: DC
POSITION (QW.405) Polarity : EN for GTAW, EP for SMAW&SAW
Position of Groove : 1G Tungesten Electrod Type: EWTb-2
Weld Progression: - Tungesten Electrod Size: 2.4
Backing NO Other: -
PREHEAT (QW.406) TECHNIQUE (QW.410)
String and Weave Bead : Both
Preheat Temp. (°C): 30
Oscillation: No
Single/Multiple Pass: Multiple
Interpass Temp. (°C): Max.220 Sinel
Single/Multiple Electrode: ngle
Other: - Other: -
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Sticky Note
Weld Metal Deposited Thickness shall be specified for each welding process separately. 


gh.mohammadi
Sticky Note
PQR No. shall be specified.




Doc.NO | E1027-HsE-vD - Qc- PRO- 005- RO

@ S PROCEDURE

. Weld book WPS/PQR/Weld Map For Air Condenser
Doc Title: | ;g chiller

EB G5, QUALIFICATION
€
f_." » o RECORD(PQR) Rev. RO
TENSILE TEST (QW-150)
Size (mm) u.T.s
Specimen NO. - - Area (mm?) Ys (N/mm?) ) LOCATION OF
Width  [Thickness (N/mm?) FAILURE
19.26 25.03 482.07 N 537 Weld Metal
2 19.2 25.53 490.17 - 522 Weld Metal
GUIDED-BEND TEST (QW-160)
. Size(mm) Mandrel Angle of
NO. Type of Specimen . Result
P P Width Thickness Diameter (mm) Bend
1 Side | 24 10 4t 180° Accepted
2 Side Il 24 10 4t 180° Accepted
3 Side Ill 24 10 4t 180° Accepted
4 Side IV 24 10 4t 180° Accepted
TOUGHNESS TEST (QW-170)
Specimen Notch Specimen Test
NO. Location Size(mm) Tem;z:acr:;lture Impact Energy (J) Result
1 Weld 10x10x55 -49 49 separated
2 Weld 10x10%55 -49 80 separated
3 Weld 10x10x55 -49 34 separated
FILLET WELD TEST (QW-180)
Result-Satisfactory YES Penetration into Parent Metal | ...
Impact Test Accepted
Bend Test Accepted
Vickers hardness Test Accepted
Tensile Test Accepted
Macography Test Accepted
Other None
Welder’s Name J. Yazdiani Lab Test Report No. 34617
Prepared by: Checked by Verified by
F. Baviye N. Abnavi
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) Doc.NO | EI027-HSE-VD — QC- PRO- 005- RO
@ S
o 2 PROCEDURE QUALIFICATION Doc Title: Weld book WPS/PQR/Weld Map For Air Condenser
@ gy, RECORD(PQR) and Chiller
f
U5 IR Rev. | RO
Welding Process(es): GMAW Type: Semi-Automatic
Welding . Size Travel Speed | Heat Input
- B No. . . . .
JOINT DESIGN (QW-402) ead No Process Filler/Electrode Metal (mm) Amps. (A) | Volt. (V) (Cm/Min) (Kj/Cm)
B0° Root GMAW ER70S-6 1.2 185~210 | 22~28 18~25 -
QUTSIDE i i
?f// %'@!}w//% ; lz)l:l‘f‘slcdf)’ GMAW ER70S-6 12 | 200~240 | 22-28 20~27 -
! ///./’%’/.& ;'rzzzﬁ.//fg‘
INSIDE gu 15 | Nl Back Weld GMAW ER70S-6 1.2 200~240 | 22~28 20~27 -
i
BASE METALS (QW.403) POST WELD HEAT TREATMENT (QW.407)
Material Spec.: SA-516 Gr.70 TO SA-516 Gr.70 Temperature (°C): -
P.NO.:1 GroupNO.:2 TO P.NO.:1 Group No.: 2 Heating/Cooling Rate(°C/ -
Thickness of Test Coupon (mm) 16 Holding Time (Min): -
Diameter of Test Coupon : -
Other: -
Deposit Weld Metal Thickness(m 16
FILLER METAL(QW.404) GAS (QW.408)
SFA Specification: 5.18 Gas(es) Mixture Flow Rat (Lit/Min)
AWS Class: ER70S-6 Shielding Co2 100% Co2 10-12%
FNO.: 6 Trailing - - -
ANO.: 1 Backing - - -
Size (mm): 1.2 ELECTRICAL CHARACTERISTICS (QW.409)
Other: - Current: DC
POSITION (QW.405) Polarity : EP
Position of Groove : 1G Tungesten Electrod Type: -
Weld Progression: Tungesten Electrod Size: -
Backing YES (Back weld) Other: -
PREHEAT (QW.406) TECHNIQUE (QW.410)
. FOR THK.>25mm 80, FOR String and Weave Bead : STRING
Preheat Temp. (°C):
OTHER 10 Oscillation: No
Single/Multiple Pass: Multiple
Interpass Temp. (°C): Max.250 .
Single/Multiple Electrode Single
Other: - Other: -
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Sticky Note
PQR No. shall be specified.



Doc.NO | EI027-HSE-VD - QC- PRO- 005- RO
‘g QTC PROCEDURE QUALIFICATION
5 " Doc Title: | WWeld book WPS/PQR/Weld Map For Air Condenser
Sy, RECO RD(PQR) and Chiller
& D
D & Rev. RO
TENSILE TEST (QW-150)
Size (mm) u.T.s
Specimen NO. - - Area (mm?) Ys (N/mm?) ) LOCATION OF
Width  [Thickness (N/mm?) FAILURE
19.33 14.8 286.08 N 588 Weld Metal
2 19.23 14.3 274.99 - 581 Weld Metal
GUIDED-BEND TEST (QW-160)
. Size(mm) Mandrel Angle of
NO. Type of Specimen . Result
P P Width Thickness Diameter (mm) Bend
1 Side | 14 10 4t 180° Accepted
2 Side Il 14 10 4t 180° Accepted
3 Side Ill 14 10 4t 180° Accepted
4 Side IV 14 10 4t 180° Accepted
TOUGHNESS TEST (QW-170)
Specimen Notch Specimen Test
NO. Location Size(mm) Tem;():zl:')ature Impact Energy (J) Result
FILLET WELD TEST (QW-180)
Result-Satisfactory YES Penetration into Parent Metal YES
Radiographic Test Accepted
Tensile Test Accepted
Bend Test Accepted
Macro Results None
Liquid Penetrant Exam None
Other None
Welder’s Name J. Yazdiani Lab Test Report No. 26308

Prepared by: Checked by Verified by

F. Baviye N. Abnavi
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Doc.NO El027-HSE-VD — QC- PRO- 005- RO

EP< )
2% PROCEDURE QUALIFICATION Doc Title: Weld book WPS/PQR/Weld Map For Air Condenser
P RECORD(PQR) oneciler
.
Welding Process(es): GTAW Type: Authomatic
JOINT DESIGN (QW-402) Bead No Welding Process Filler/Electrode Metal Size (mm) | Amps. (A) | Volt. (V) Travel Speed | Heat Input
' & pS- : (CmyMin) | (Kj/Cm)
Pass 1 GTAW ER70S-6 0.8 90~150 8~11 5.2~6.1 -
Pass 2 GTAW ER70S-6 0.8 110~165 10~11 5.2~6.1 -
[l
BASE METALS (QW.403) POST WELD HEAT TREATMENT (QW.407)
Material Spec.: SA179 TO SA-516 Gr.70 Temperature (°C): -
P.NO.:1 GroupNO.:1 TO P.NO.:1 Group No.: 2 Heating/Cooling Rate(°C/hr): -
Thickness of Test Coupon (mm) : Tube: 2.11, Tubesheet: SOmm . . . -
Holding Time (Min):
Diameter of Test Coupon : -
Other: -
Deposit Weld Metal Thickness(mm) Tube: 3 mm
FILLER METAL(QW.404) GAS (QW.408)
SFA Specification: 5.18 Gas(es) Mixture Flow Rate
AWS Class: ER70S-6 Shielding Ar Ar 99.98% 10~12
FNO.: 6 Trailing - - -
ANO.: 1 Backing - - -
Size (mm): 0.8 ELECTRICAL CHARACTERISTICS (QW.409)
Other: - Current: DC
POSITION (QW.405) Polarity : EN
Position of Groove : 5G Tungesten Electrod Type: EWTb-2
Weld Progression: Tungesten Electrod Size: 2.4
Backing YES Other: -
PREHEAT (QW.406) TECHNIQUE (QW.410)
String and Weave Bead : STRING
Preheat Temp. (°C): 20
Oscillation: No
Single/Multiple Pass: Multiple
Interpass Temp. (°C): Max.150 .
Single/Multiple Electrode: Single
Other: - Other: -
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Sticky Note
PQR No. shall be specified.
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OWNER

Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co.

( T3
ﬁ CONCEPTUAL, BASIC and DETAIL DESIGN DTO ’l )
"y @ .
e Document Title: Weld book WPS/PQR/Weld Map For .
Mmoo, T . . Page: 80 of 105
e Air Condenser and Chiller
Document No: EI027-HSE-VD — QC- PRO- 005- R0 REV.: RO
LIST OF APPLICABLE WPS's for Air Cooler
"]:i“ WPS NO : PQR ITEM NO. WELD DISCRIPTION Designation Material Thk.(mm) DESCRIPTION
. SINGLE-U- ASME SA516
1 DS11-W010/01 PO52 gé(;z%DMF -VD-ME-DWG- 1“3‘;;‘:&2?1‘(/)1%5&/\8;?]{:2 GROOVE WELD{ Gr.70N to ASME 20 TO 20 PLUG TYPE
CORNER JOINT|  SA516 Gr.70N
EI027-DMF-VD-ME-DWG-| PARTITION OR STIFFENER TO TUBE SHEET D;E%BELLE ASME SAS16
2 | DS11-Wo010/02 P052 s . Gr.70N to ASME 1270 20 PLUG TYPE
005 & PLUG SHEET GROOVE SAS16 O 70N
WELD - T-JOINT T
SINGLE.U. ASME SA516
EI027-DMF-VD-ME-DWG-|  END PLATE TO TUBE & PLUG SHEET | . > == - Gr.70 N TO .
3 | pS11-wo1r/01 PO52 005 "AND TOP & BOTTOM PLATE GROOVEWELD| (i o7 20 TO 20 PLUG TYPE
e s CORNER JOINT .
Gr.70N
SINGLE-V- ASME SA333
4 | DS11-W012/01 PO52 5(1)227'DMF'VD'ME'DWG' OBRO%D;LIXLE}EOZZLE GROOVE WELD| Gr.6 TO ASME | 13.49 TO 13.49 PLUG TYPE
BUTT JOINT | SA 350 LF2 CL.IN
. ASME SA333
5 | DS11-W012/02 P052 gé(;z%DMF “VD-ME-DWG-|. BROUND / PIPE NOZZLE TO TOP PLATE Gr.6 TO ASME | 13.49 TO 20 PLUG TYPE
SA516 Gr.70
SINGLE BEVEL
GROOVE WELD.
T-JOINT
ASME SA 350 LF2
6 | DS11-W012/03 P052 EI027-DME-VD-MEDWGH |\ b ANGE TO TOP & BOTTOM PLATE CLIN TO AsME| 43 &2106’6 o PLUG TYPE
SA516 Gr.70
ASME SA283
EI027-DMF-VD-ME-DWG-|  NAME PLATE BRACKET AND OTHER  |FILLETWELD -T{ Type 2 (st37) TO .
7 | bsti-woldot Pos2 005 ACCESSORIES TO HEADER JOINT ASME SA516 STO20 PLUG TYPE
Gr.70
ASME SA334
8 | DS11-W025/01 PO52 EI027-DMF-VD-ME-DWG- TUBE SHEET TO TUBE FILLETWELD T4 e 670 ASME 1.65 TO 20 PLUG TYPE
005 JOINT y
SA516 Gr.70
o1 WT-108 STRUCTURE - ALL GROOVE JOINT Butt Weld
S235JR (SA283-B)
Pr EI027-DME-VD-ST-DWG- TO S235JR (SA283. 325 All Type
B)
02 WT-111 STRUCTURE- ALL FILLET WELD Fillet Weld
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CONCEPTUAL, BASIC and DETAIL DESIGN

@ @J ENGINEERING OF STYRENE PARK OFFSITE
: Document Title: Weld book WPS/PQR/Weld 81 of 105

[ =n W ET Map For Air Condenser and Chiller

Document No: EI027-HSE-VD — QC- PRO- 005- R0 REV.: RO
WELD NO.4
TYP.
WELD NO.5
TYP
WELD NO.3 ;:§:4 WELD NO.
TYP K‘TH TYP
==t
/ :
WELD NO.2 ~ ’m‘ :
11| \WELD NO.6
1 TYP
- TUBE SHEET

3-20 mm []

a5 per DWG p

Il

3-20mm
\

3-20 nm

0—3rm uq_

0-3mm
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Petrochemical Co. “ g,
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# CONCEPTUAL, BASIC and DETAIL DESIGN b
tf ENGINEERING OF STYRENE PARK OFFSITE
o Document Title: Weld book WPS/PQR/Weld .
a0 FT Map For Air Condenser and Chiller Page: | 82 of 105
Document No: EI1027-HSE-VD — QC- PRO- 005- R0 REV.: RO

1

TOP & BOTTOM PLATE TO TUBE SHEET & PLUG SHEET

™ JUBE & PLUG SHEET

3

END PLATE TO TUBE SHEET AND PLUG SHEET & TOP
AND BOTTOM PLATE

2

PARTITION OR STIFFENER TO TUBE SHEET & PLUG
SHEET

TUBE & PLUG SHEET

PARTITION/

5&6

FLANGE (LWN) & OBROUND NOZZLE TO TOP & BOTTOM
PLATE

7

NAME PLATE BRACKET AND OTHER ACCESSORIES TO
HEADER BOXES

FLANGE TO PIPE NOZZLE OR OBROUND NOZZLE

£ PIPE OR

JND

2-WT-111

1-WT-108

STRUCTURE- ALL FILLET WELD

8

STRUCTURE - ALL GROOVE JOINT

Tube To Tube Sheet

3-20mn
3-20 nm

3-20 mm

as per DWG |\

0-3mn




Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. 5
CONCEPTUAL, BASIC and DETAIL DESIGN g -
r_" ENGINEERING OF STYRENE PARK OFFSITE X2 > )
et :' _____ ': _ Document Title: Weld book WPS/PQR/Weld Map For .
Tt s Air Condenser and Chiller Page: 83 of 105
Document No: E1027-HSE-VD — QC— PRO- 005- R0 REV.: | Ro
WPS No.: DS11-W010/01
WELDING PROCEDURE SPECIFICATION (WPS) °
ASME SEC.IX(2010) PQR No.: DS11-P052
JOINTS (QW-402) SKETCH:
DESIGNATION SINGLE-U-GROOVE WELD CORNER JOINT -
YES(FOR OUTER JOINT) DEPOSITED WELD METAL = §
BACKING ] |
NO (FOR INNER JOINT) D N :
pce i

BASE METAL (QW-403)

P No.1 TO P No.1

P. No. 1 ©
Gr. No. Gr.No.2 TO Gr.No.2 |
ASME SA516 Gr. 70 TO / ™ TUBE & F HE
MATERIAL: ASME SA516 Gr.70 -
THICKNESS RANGE: 20 TO 20mm T
PIPE DIAMETER: N.A
FILLER METAL (QW-404)
(W 01)-TOP AND BOTTOM PLATE TO TUBE SHEET AND PLUG SHEET
PROCESS GTAW SAW SMAW
SPEC.SFA: 5.17 TECHNIQUE (QW-410)
AWS WIRE F8A8-EH12K STRING(S) OR WAVE(W) BEAD: s
CLASS | bowDER F8A8 INITIAL CLEANING: BRUSHING
F-No.: 6 INT.PASS CLEANING: BRUSHING & GRINDING
No.: 1
ANo.: CONTACT TUBE TO WORK DISTANCE: 25 mm
Size Of Filler 2484
Metal(mm) ' METHOD OF BACK GOUGING: MACHINING AND GRINDING
FOR OUTER
QUALIFIED JOINT: UP TO MULTI OR SINGLE PASS: MULTI
DEPOSITED 20
THK.(mm) FORPIER MULTY OR SINGLE ELECTRODE: SINGLE
WIRE 50-57 PEENING: NO
TRADE
NAME: OP121TT POSITION (QW-405)
POWDER
FLUX TYPE NEUTRAL
POSITION: 1G (OUTER JOINT)
SUPPLIER: AMA 2F (INNER JOINT)
A 2 HOURS AT WELDING PROGRESSION: UP NA DOWN NA
: 300-350°C PREHEAT (QW-406)
Thickness < 25 mm =10 C*
GAS (Qw-408) PREHEAT TEMP. MIN.: - Thickness = 25 mm = 79C *
SHIELDINGGAS: | ... INTERPASS TEMP. MAX.: 250° C
%COMPOSITION: | ... POST HEAT TEMP. MIN.: NOT REQUIRED
FLOWRATE: | ... POST WELD HEAT TREATMENT (QW-407)
TEMPERATURE RANGE: 610+10 C °
ORIFICE OR CUP
e
TIME RANGE: ACCORDING TO ASME SEC.VIIl UCS 56.1
TRAILING: | Note:
BACKINGGAS: | ...
TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS
FILLER METAL CURRENT
WELD TUNGSTEN
TYPE TRAVEL SPEED MAX HEAT INPUT
PASSE| PEROCESS DIAMETER AMPER ELECT.SIZE &
CLASS POLA VOLT (V i
S (mm) (A) (42] (mm /Min) TYPE (KJ/mm)
SAW
1-N(IN) ) F8A8-EH12K 24 DC(+)| 350-450 | 25-27 350~370 _ 2.08
(Automatic)
1(0uT) SAW F8A8-EH12K 32 DC(+)| 425-520 |  27-29 370~390 _ 245
(Automatic)
SAW
2-N(OUT) ) F8A8-EH12K 4 DC(+) | 475-575 30-35 400~450 _ 3.02
(Automatic)
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Toase-ehe Park Sanati Gohar Ofogh

Petrochemical Co. CONCEPTUAL, BASIC and & f;"‘
DETAIL DESIGN ENGINEERING OF R 2 = 3 )
ﬁ. STYRENE PARK OFFSITE
=k ;| w e Document Title: Weld book WPS/PQR/Weld Page: 84 of 105
Map For Air Condenser and Chiller
REV. :
Document No: EI027-HSE-VD — QC- PRO- 005- R0 RO
WELDING PROCEDURE SPECIFICATION (WPS) WPS No.: DS11-W010/02
ASME SEC.IX(2010)
PQR No.: DS11-P052
SKETCH:
JOINTS (QW-402)

DESIGNATION DOUBLE BEVEL GROOVE WELD -T- JOINT
YES o]

BACKING Base Mwtal
NO O

BASE METAL (QW-403)

P No.1 TO P No.1

TUBE & PLUG SHEET

P. No.
Gr. No. Gr.No.2 TO Gr. No.2
MATERIAL: ASME SA516 Gr.70 TO ASME SA516 Gr.70 T J
THICKNESS RANGE: 12 TO 20mm ARTITION
PIPE DIAMETER: N.A
FILLER METAL (QW-404)
(W 02)- PARTITION OR STIFFENER TO TUBE SHEET & PLUG SHEET
GTAW SAW SMAW
PROCESS
5.17 -
SPEC.SFA TECHNIQUE (QW-410)
EH12K STRING(S) OR WAVE(W) BEAD: s
AWS CLASS WIRE
F8A8 INITIAL CLEANING:
POWDER BRUSHING
6 INT.PASS CLEANING:
F-No.. BRUSHING & GRINDING
1
A-No.: CONTACT TUBE TO WORK DISTANCE: 25mm
Size Of Filler Metal(mm) 24
METHOD OF BACK GOUGING:
NONE
MULTI OR SINGLE PASS:
DEPOSITED THK.(mm) 20 MULTI
MULTY OR SINGLE ELECTRODE:
SINGLE
WIRE 50-57 PEENING: NO
TRADE NAME:
OP121TT
POWDER POSITION (QW-405)
FLUX TYPE NEUTRAL
AMA
SUPPLIER: POSITION: 2F
WELDING PROGRESSION: UP NA DOWN NA

BAKING (FOR POWDER):

2 HOURS AT 300-350°C

PREHEAT (QW-406)

GAS (QW-408)

PREHEAT TEMP. MIN.:

Thickness < 25 mm =10 C*
Thickness 2 25 mm =79C *

SHIELDING GAS :

INTERPASS TEMP. MAX.:

250 C°

% COMPOSITION: POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: POST WELD HEAT TREATMENT (QW-407)
TEMPERATURE RANGE: 61010 C°
ORIFICE OR CUP SIZE:
TIME RANGE: ACCORDING TO ASME SEC.VIIl UCS 56.1
TRAILING: Note:
BACKING GAS:

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

FILLER METAL CURRENT TUNGSTEN
WELD PASSES PEROCESS TYeE| o our TR‘:“Y:?;;I; '):ED ELECTSIZE & Max (ﬁf/‘l‘n:)“ ur
cLAsS DIAMETER (mm)  |POLA ! TYPE
R@) | V)
1-N(IN) SAW  (Automatic) F8AB-EH12K 24 DC(+)[350-450] 25~27 350~370 _ 208
1-N(OUT) | SAW  (Automatic) F8AB-EH12K 24 DC(+){350-450 25~27] 350~370 _ 208
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Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co.
CONCEPTUAL, BASIC and DETAIL DESIGN
ENGINEERING OF STYRENE PARK OFFSITE

Document Title: Weld book WPS/PQR/Weld Map For
Air Condenser and Chiller

85 of 105

Document No: E1027-HSE-VD — QC- PRO- 005- R0

RO

WELDING PROCEDURE SPECIFICATION (WPS)

ASME SEC.IX(2010)

WPS No.:

DS11-W011/01

PQR No.:

DS11-P052

JOINTS (QW-402) SKETCH:
DESIGNATION SINGLE-U-GROOVE WELD CORNER JOINT
YES O .
BACKING ! )
NO ND_PLATE
BASE METAL (QW-403)
P. No. PNo.1 TO P No.1
Gr. No. Gr.No.2 TO Gr. No.2
MATERIAL: ASME SA516 Gr. 70 TO ASME SA516 PN
Gr.70
TUBE & PLUG SHEET
THICKNESS RANGE: | 20 TO 20 mm — LN
PIPE DIAMETER: N.A
FILLER METAL (QW-404)
(W 03) END PLATE TO TUBE SHEET AND TOP& BOTTOM PLATE
GTAW SAW SMAW
PROCESS
SPEC.SFA: 5.18 51  |TECHNIQUE (QW-410)
AWS WIRE ER70S-6 E7018-1 [STRING(S) OR WAVE(W) BEAD: SaW
CLAS
S POWDER INITIAL CLEANING: BRUSHING
F-No.: 6 4 INT.PASS CLEANING: BRUSHING & GRINDING
1 1
A-No.: CONTACT TUBE TO WORK DISTANCE: _
Size Of Filler 24 3.05.4
Metal(mm) METHOD OF BACK GOUGING: NONE
QUALIFIED MULTI OR SINGLE PASS: MULTI
DEPOSITED UPTOS8 UP TO 30
THK.(mm) MULTY OR SINGLE ELECTRODE: SINGLE
TRADE NAME: 40-16T 1177F  |PEENING: NO
Filler Metal Product SOLID POSITION (QW-405)
Form
SUPPLIER: AMA AMA POSITION: 1G
2 HOURS
BAKING: AT 300, WELDING PROGRESSION: UPNA DOWN NA
3500c  |PREHEAT (QW-406)
Thickness < 25 mm =10 C*
GAS (QW-408) PREHEAT TEMP. MIN.: - Thickness = 25 mm = 79C *
SHIELDING GAS ARGON INTERPASS TEMP. MAX.: 250 C°
% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 7~12 Lit/Min POST WELD HEAT TREATMENT (QW-407)
ORIFICE OR CUP TEMPERATURE RANGE: 610£10 C °
SIZE: 5~8 mm
) TIME RANGE: ACCORDING TO ASME SEC.VIIl UCS 56.1
TRAILING: N.A Note:
BACKING GAS: N.A
TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS
WELD OCESS FILLER METAL CURRENT TRAVEL SPEED TUNGSTEN MAX HEAT INPUT
pASS PEROCE CLASS DIAMETER | TYPE | AMPER | VOLT (mm /Min) ELECT.SIZE & TYPE (KJ/mm)
ES (mm)  |[POLA.| (A) )
1 GTAW (MANUAL) ER70S-6 24 DC(-) | 140-190 | 12-18 120~150 2.4 mm 2% THORIATED 1.03
2 | SMAW  (MANUAL) E7018-1 3.25 DC(+)| 90-130 | 23-25 140~180 - 111
3N | SMAW (MANUAL) E7018-1 4 DC(+)| 140-185 | 25-27 140~200 - 171




Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. )
CONCEPTUAL, BASIC and DETAIL DESIGN A 6?;";"-
ENGINEERING OF STYRENE PARK OFFSITE Q
D?cument Title: Wel('i book WPS/PQR/Weld Map For Page: 86 of 105
Air Condenser and Chiller
Document No: EI027-HSE-VD — QC— PRO- 005- R0 REV.: RO
WELDING PROCEDURE SPECIFICATION (WPS) WPS No.: DS11-W012/01
ASME SEGC.I1X(2010) POR Nou DS11-P052
JOINTS (QW-402) SKETCH:
DESIGNATION DOUBLE BEVEL GROOVE WELD )+ ‘
] NOZZLE PIPE OR
YES
BACKING = 1] ~ OBROUND
NO o

BASE METAL (QW-403)

P. No. PNo.1 TO P No.1
Gr. No. Gr.No.1 TO Gr. No.2
MATERIAL: ASME SA333 Gr.6 TO ASME SA 350 LF2 CL.1N
THICKNESS RANGE: 13.49 TO 13.49 mm
PIPE DIAMETER: N.A
FILLER METAL (QW-404)
(W 04 ) FLANGE TO PIPE NOZZLE OR OBROUND NOZZLE
PROCESS GTAW SAW SMAW
SPEC.SFA: 5.18 5.1 TECHNIQUE (QW-410)
AWS WIRE ER70S-6 E7018-1 STRING(S) OR WAVE(W) BEAD: saw
CLASS .
POWDER INITIAL CLEANING: BRUSHING
F-No.: 6 4 INT.PASS CLEANING: BRUSHING & GRINDING
ANo.: 1 1
= CONTACT TUBE TO WORK DISTANCE: _
Size Of Filler Metal(mm) 24 3.25-4
METHOD OF BACK GOUGING: NONE
QUALIFIED DEPOSITED MULTI OR SINGLE PASS: MULTI
TR UPTOS UPTO 25
: MULTY OR SINGLE ELECTRODE: SINGLE
PEENING: NO
TRADE NAME: 40-16T 177F
POSITION (QW-405)
Filler Metal Product Form SOLID
SUPPLIER: AMA AMA POSITION: HORIZONTAL
. 2 HOURS AT 300- WELDING PROGRESSION: UP NA DOWN NA
BAKING: 350°C
PREHEAT (QW-406)
GAS (QW-408) PREHEAT TEMP. MIN.: Thickness < 25 mm =10 C*
- Thickness = 25 mm =79C *
SHIELDING GAS : ARGON
INTERPASS TEMP. MAX.: 250 C°
. i
% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 7~12 Lit/Min POST WELD HEAT TREATMENT (QW-407)
ORIFICE OR CUP SIZE: 5-8 mm TEMPERATURE RANGE: [ 610£10C°
TIME RANGE: | ACCORDING TO ASME SEC.VIIl UCS 56.1
TRAILING: | Note:
BACKING GAS: |
TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS
WELD FILLER META| CURRENT TRAVEL SPEED TUNGSTEN MAX HEAT INPUT
PASSES PEROCESS Cass DIAMETER G| TYPE AMPER |VOLT (o /Min) ELECT.SIZE & KJ/mm)
POLA. (A) %) TYPE
1(ROOT) | GTAW (MANUAL) ER70S-6 24 DC(-) 140-190 | 12-18 120~150 2.4 mm 2% THORIATED 1.03
2 SMAW (MANUAL) E7018-1 3.25 DC(+) 90-130 | 23-25 140~180 - 1.11
3N SMAW (MANUAL) E7018-1 4 DC(+) 140-185 |25-27 140~200 - 1.71
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Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. )
CONCEPTUAL, BASIC and DETAIL DESIGN ,‘F“ o
F ﬁ ENGINEERING OF STYRENE PARK OFFSITE XXX = h >
J!Ei"_l (@ .
TS L D?cument Title: Wel('i book WPS/PQR/Weld Map For Page: 87 of 105
s Air Condenser and Chiller
Document No: EI027-HSE-VD — QC— PRO- 005- R0 REV.: | Ro
WELDING PROCEDURE SPECIFICATION (WPS) WPS No.: DS11-W012/02
ASME SEC.IX(2010) PQR No.: DS11-P052
JOINTS (QW-402) SKETCH:
DESIGNATION SINGLE BEVEL GROOVE WELD-T-JOINT
YES U 0
BACKING
NO =
BASE METAL (QW-403)
P. No. P No.1 TO P No.1
Gr. No. Gr. No.1 TO Gr. No.2 i
MATERIAL: ASME SA333 Gr.6 TO ASME SA516 Gr70
Y
THICKNESS RANGE: 13.49 TO 20 mm
PIPE DIAMETER: N.A
FILLER METAL (QW-404)
(W 05) PIPE NOZZLE TO TOP AND BOTTOM PLATE
GTAW SAW SMAW
PROCESS
SPEC.SEA: 5.18 5.1 TECHNIQUE (QW-410)
AWS WIRE ER70S-6 E7018-1  [STRING(S) OR WAVE(W) BEAD: saw
CLASS )
POWDER INITIAL CLEANING: BRUSHING
F-No.: 6 4 INT.PASS CLEANING: BRUSHING & GRINDING
) 1 1
A-No.: CONTACT TUBE TO WORK DISTANCE: _
Size Of Filler Metal(mm) 24 3.25-4
METHOD OF BACK GOUGING: NONE
QUALIFIED . UpTogs |MULTIOR SINGLE PASS: MULTI
DEPOSITED THK.(mm) MULTY OR SINGLE ELECTRODE: SINGLE
PEENING: NO
TRADE NAME: 40-16T 1177F
" POSITION (QW-405
Filler Metal Product SOLID Q )
Form
SUPPLIER: AMA AMA POSITION: HORIZONTAL
) 2 HOURS AT WELDING PROGRESSION: UP NA DOWN NA
BAKING: 300-350°C
- PREHEAT (QW-406)
GAS (QW-408) PREHEAT TEMP. MIN.: ckness < 25 mm =10 C? - Thickness = 25 mm = 7!
SHIELDING GAS : ARGON
INTERPASS TEMP. MAX..: 250 C°
% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 7~ 12 LittMin POST WELD HEAT TREATMENT (QW-407)
ORIFICE OR CUP SIZE: 5~8 mm TEMPERATURE RANGE: 610+10 C°
TIME RANGE: ACCORDING TO ASME SEC.VIIl UCS 56.1
TRAILING: | Note:
BACKINGGAS: | ...
TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS
FILLER METAL CURRENT TUNGSTEN ‘
WELD PEROCESS TRAVEL S.PEED ELECT.SIZE & MAX HEAT INPUT
PASSES CLASS DIAMETER| TYPE | AMPER [VOLT (mm /Min) (KJ/mm)
(mm) POLA. | (A) ) TYPE
1(ROOT)| GTAW (MANUAL) ER70S-6 24 DC(-) |140-190|12-18 120~150 2.4 mm 2% THORIATED 1.03
SMAW
2 (MANUAL) E7018-1 3.25 DC(+) | 90-130 |23-25 140~180 1.1
3-N | SMAW (MANUAL) E7018-1 4 DC(+) | 140-185 | 25-27 140~200 1.71




OWNER

ASME SEC.IX(2010)

WELDING PROCEDURE SPECIFICATION (WPS)

Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. )
CONCEPTUAL, BASIC and DETAIL DESIGN ; (’_‘g ‘ 4:"";"-
ENGINEERING OF STYRENE PARK OFFSITE o Q
D?cument Title: Wel(_l book WPS/PQR/Weld Map For Page: 88 of 105
Air Condenser and Chiller
Document No: EI027-HSE-VD — QC— PRO- 005- R0 REV.: RO
WPS No.: DS11-W012/03
PQR No.: DS11-P052

JOINTS (QW-402)

DESIGNATION SINGLE BEVEL GROOVE WELD-T-JOINT
YES [}
BACKING
NO =

BASE METAL (QW-403)

SKETCH:

P. No. P No.1 TO P No.1
Gr. No. Gr. No.2 TO Gr. No.2
MATERIAL: ASME SA 350 LF2 CL.1IN TO ASME SA516 Gr70
THICKNESS RANGE: 14.3&16.6 TO 20 mm
PIPE DIAMETER: N.A
FILLER METAL (QW-404)
(W 06) LWNTO TOP & BOTTOM PLATE
PROCESS GTAW SAW SMAW
SPEC.SFA: 5.18 5.1 TECHNIQUE (QW-410)
AWS WIRE ER70S-6 E7018-1 STRING(S) OR WAVE(W) BEAD: Saw
CLASS | L OWDER INITIAL CLEANING: BRUSHING
F-No.: 6 4 INT.PASS CLEANING: BRUSHING & GRINDING
A-No.: 1 1
- CONTACT TUBE TO WORK DISTANCE: _
S,{;:tgf(;'lijr 24 3254
METHOD OF BACK GOUGING: NONE
QUALIFIED MULTI OR SINGLE PASS: MULTI
DEPOSITED UPTO8 UP TO 24
THK.(mm) MULTY OR SINGLE ELECTRODE: SINGLE
TRADE NAME: 40-16T 1177F PEENING: NO
Filler Metal Product SoLD POSITION (QW-405)
Form
SUPPLIER: AMA AMA POSITION: HORIZONTAL
2 HOURS AT 300- WELDING PROGRESSION: UP NA DOWN NA
BAKING: .
350°C PREHEAT (QW-406)
GAS (QW-408) Thickness <25 mm =10 C*
PREHEAT TEMP. MIN.: - Thickness = 25 mm = 79C 3
SHIELDING GAS : ARGON INTERPASS TEMP. MAX.: 250 C°
% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 7~12 Lit/Min POST WELD HEAT TREATMENT (QW-407)
ORIFICE OR CUP 5 ~8mm TEMPERATURE RANGE: 610£10 C°
SIZE: TIME RANGE: ACCORDING TO ASME SEC.VIIl UCS 56.1
TRAILING: | L Note:
BACKINGGAS: | .
TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS
WELD FILLER METAL CURRENT TRAVEL SPEED TUNGSTEN MAX HEAT INPUT
PASSE | PEROCESS DIAMETER TYPE (mm /Min) ELECT.SIZE & (KJ/mm)
s CLASS () PoLa. | AMPER 4) | VOLT (v) TYPE
1(ROOT)| GTAW (MANUAL) ER70S-6 24 DC() 140-190 12-18 120~150 2.4 mm 2% THORIATED 1.03
SMAW _
2 (MANUAL) E7018-1 3.25 DC(+) 90-130 23-25 140~180 1.11
3-N [ SMAW (MANUAL) E7018-1 4 DC(+) 140-185 25-27 140~200 B 1.71




owNER
Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. 9
CONCEPTUAL, BASIC and DETAIL DESIGN ,,’_‘(‘, <€”‘)‘>
3 X )
ENGINEERING OF STYRENE PARK OFFSITE @
Df)cument Title: Wel(.i book WPS/PQR/Weld Map For Page: 89 8 of 105
Air Condenser and Chiller
Document No: EI027-HSE-VD — QC— PRO- 005- R0 REV.: RO
WELDING PROCEDURE SPECIFICATION (WPS) WPS No.: DS11-W014/01
ASME SEC.IX(2010) PQR No.: DS11-P052
SKETCH:
JOINTS (QW-402)
DESIGNATION FILLET WELD-T-JOINT
YES
BACKING Base Metal
NO =
BASE METAL (QW-403)
P. No. PNo.1 TO P No.1
Gr. No. Gr.No.1 TO Gr. No.2
MATERIAL: ASME SA283 Type 2 (st37) TO ASME SA516 Gr.70
THICKNESS RANGE: 5TO 20 mm
PIPE DIAMETER: N.A
IFILILIER RIS TAL (QU05)) (W 07 ) NAME PLATE BRACKET AND OTHER ACCESSORIES
TO HEADER
PROCESS GTAW SAW SMAW
SPEC.SFA: 5.1 TECHNIQUE (QW-410)
E7018-1 STRING(S) OR WAVE(W) BEAD:
AWS CLASS WIRE © ™ Saw
POWDER INITIAL CLEANING: BRUSHING
F-No.: 4 INT.PASS CLEANING: BRUSHING & GRINDING
. 1
A-No.: CONTACT TUBE TO WORK DISTANCE: _
Size Of Filler Metal(mm) 3.25
METHOD OF BACK GOUGING: NONE
QUALIFIED DEPOSITED ALL MULTI OR SINGLE PASS: MULTI
THK.(mm) MULTY OR SINGLE ELECTRODE: SINGLE
PEENING: NO
TRADE NAME: M77F
POSITION (QW-405)
SUPPLIER: AMA POSITION: 2F
. 2 HOURS AT 300 WELDING PROGRESSION: UPNA_DOWN NA
BAKING: >
350°C PREHEAT (QW-406)
GAS (QW-408) Thickness < 25 mm =10 C*
PREHEAT TEMP. MIN.: - Thickness = 25 mm = 79C *
SHIELDING GAS : INTERPASS TEMP. MAX.: 250 C°
% COMPOSITION:
POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: POST WELD HEAT TREATMENT (QW-407)
TEMPERATURE RANGE: 610+10 C°
ORIFICE OR CUP SIZE:
TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1
TRAILING: Note:
BACKING GAS:
TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS
FILLER METAL CURRENT TUNGSTEN
WELD PASSES | PEROCESS AMPER | vouT TR‘?nYil/lNSl::;:ED ELECT.SIZE & Max (E?/‘:‘TI“I)NPUT
CLASS DIAMETER (mm) TYPE POLA. (A)‘ (Vi TYPE
N SMAW E7018-1 3.25 DC(+) 140-185 | 25-27 140~180 - 171

(MANUAL)
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Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co.

CONCEPTUAL, BASIC and DETAIL DESIGN "”‘ -
ENGINEERING OF STYRENE PARK OFFSITE e b >
D?cument Title: Wel('i book WPS/PQR/Weld Map For Page: 90 of 105
Air Condenser and Chiller
Document No: E1027-HSE-VD — QC- PRO- 005- R0 REV.: RO

WELDING PROCEDURE SPECIFICATION (WPS)

ASME SEC.I%(2010)

‘WPS No.:

DS11-W025/01

PQR No.:

DS11-P052

JOINTS (QW-402)

DESIGNATION SINGLE BEVEL GROOVE WELD-T-JOINT
YES =

BACKING Base Metal
NO 0

BASE METAL (QW-403)

P. No. PNo.1 TO P No. 1
Gr. No. Gr. No.1 TO Gr. No.2
MATERIAL: ASME SA179 TO ASME SA516 Gr70
THICKNESS RANGE: 1.65 TO 20 mm
PIPE DIAMETER: N.A
FILLER METAL (QW-404)
(W08) Tube To Tube Sheet
PROCESS GTAW SAW SMAW
SPEC.SFA. 5.18 TECHNIQUE (QW-410)
éIYXSS WIRE ER70S-6 STRING(S) OR WAVE(W) BEAD: S8W
S POWDER INITIAL CLEANING: BRUSHING
F-No.: 6 INT.PASS CLEANING: BRUSHING & GRINDING
A-No.: 1
- CONTACT TUBE TO WORK DISTANCE: _
Size Of Filler
Metal(mm) 08 METHOD OF BACK GOUGING:
: NONE
DEPOSITED UPTO3 MULTI OR SINGLE PASS: MULTI
THK. .
. (mm) MULTY OR SINGLE ELECTRODE: SINGLE
E WIRE 40-16M PEENING: NO
NAM
AM | b owDER POSITION (QW-405)
SUPPLIER: AMA POSITION: 2F
BAKING: WELDING PROGRESSION: UP NA DOWN NA
PREHEAT (QW-406)
GAS (QW-408) Thickness < 25 mm =10 C?
PREHEAT TEMP. MIN.: - Thickness 2 25 mm = 79C *
SHIELDING GAS : ARGON
INTERPASS TEMP. MAX.: 250 C°
% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 10-16 Lit/Min POST WELD HEAT TREATMENT (QW-407)
ORIFICE OR CUP 58 mm TEMPERATURE RANGE: 61010 C°
SIZE:
TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1
TRAILING: Note:
BACKING GAS:
TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS
WEL FILLER METAL CURRENT TUNGSTEN
D TYPE| AMP TRAVEL SPEED MAX HEAT INPUT
PASS PEROCESS CLASS DIAMETER| o | gr | VOLT (mm /Min) ELE(;I;;:ZE & (KJ/mm)
ES (mm) L
1-N GTAW ER70S-6 0.8 DC(-) [120-16( 12-16 100~180 4 mm 2% THORIATI 0.92



gh.mohammadi
Sticky Note
The PQR shall be prepared based on ASME Sec. IX, QW-202.6 Tube-to-Tubesheet Qualification.



www . razi-foundaficn.com
infofirari-foondation. com

FLpFAYTE L ST TEAENIEY C

o By Adyla gl

regmymrT . o

UL B R I L il et Ly, Bl e i ] R P R e T e e

L ol St

B SET.H

& o

L § i § - o
L [ STES
.‘ 1 ]

L e

w

TN ™ =
19=1ARTS .

N T o U N s
= god y m—  mpRge b g i-:.a_.--_-d-ﬂ-l'u-'-r-'-r _.-_.__p..:-_.p'-.'—F_.-'-__-u_-J:'
BIAE o5 p P el o SO H M T 1O, T
Lol . i
T | 1 i e Lt Sl o e o — | et | e
| e

o
o

T;!_C " T-}CI"-

]

R

|
[ . 1-3 IH:-

L W




e rar |- foeasd alssn. cam

> IE': R g
'y -
1l i il il i -y
b sdrarl-dfowird ation. com LI e s o fazaT &
(LS LT e T
-I"-"""'Il'l"lll.ﬁ--rli-.l.lll-rl'l.-Au. LILL Lkt s g "nJﬂhﬂﬂjﬂﬂu‘hﬁﬁvbfﬂﬁ'm‘:ffr"#'tﬂ#ﬁﬂ_ = e
- e e G By i --I-f-:-ly-_,.- 2l
“T Wy e ala® A e B S g st Vg i T S I e
| LLE LY -] rlomd
15 o Sy Pl Sl S0 S G AR, sy ol ™
R L T .-_.:..n-h.:-,,_,—.‘_.'._.;ﬁl_ra.';ﬂ.] —_— e |_ T ._,I o duglics RLIR AL P 5ot

| EOE D

3l b aeil puls aallas

R ™ i N s g f 5 .
Sl Dl SNl it iR e A
T R o O 580 cille ol ..__.:I'_r-:-"-:'jn_ﬂ-'. 2 h
o il
oY A 0 o) il o il [Ty ] =
T e kil 5. F 2
i O 3de il ook ool ald e —dadiadd -3
. = ad wah gl e B 0 fpnons bt b wid gl la el ot ot
ASMIE SEC N Part A [2021) 5A-516 Grade 70 [UNS KOZ700) S e TSR |
0 3k e | el [N R P TSP
qphte L G o aatad) SF s Comis p e pls @
ok

LLJUJF#!MF’LJ.-fu¥F afade] g s s e

—-—--.—'.l-u'-'.!'-.-e-i--_-_-,-_rt.r-_:.na_._.jjq____:'. | PR I P TIPS SR PO S | A e ge el L e b petis e e g gl el e
i T L L. o) N o) 3 e o gl gl gl W af ate gl BRI o g i R T ]l B




el S

wowew regi-igurdation.com
- 3 Bl - : L Y- L= 3 =5

infe@razi-ftounastion.com

et | A

AT TANTT T FRATITE (s THRTIHIIY g il THATN R M et el ks e e o i gien sl T gl P i I
B R el
ety e apyt B e e g e 1 et S i

MR || st

W NS e

IS o], e s 54 518 G0 HBGBOMATE. mpal o T
v T et | | T e pave) NTURITY [RETR (RS ML TY gt

& 5y g Sl ey s anF P et e

|| EROUIEC IS 200
s

B ik ASTN ATSE 20T ASTMV BA15 {1000 hS0 HOSTE (2005 ol 2e, g o e
iy e ASTIA E1SS0{ 08T ASTM ERHI0DTS a2 208 wr o 1o

- ASTIA 1306 ROOTIE iy e e g - [t F et P i i RETRCEANS LS B el g e aaldd
o 't ' [ Foundny Nasner (WAS] [0 FETCHS (PR [DOEFOFRD v I STACHE PR 2 CITHERABCHAEL S0 CCsoan il 5 ol

i TP -

j - :,..-Li' d’i-’.-ﬂ.ﬂ_;,-'l--_n—'ll Jl_l.i,l.i-‘#__-l-._-:.

s : -
-4 - o T,
St 1 L i%

LA S

SEC ¥ Part A (2021)

afe L Fully kied Sl oy

-— § o — - - o — — — — —_— ————— —— ——
i | o Bl i R Tl b e e il N — i PO O PSR e 3L el e el amdd b e e e g sl

: | hdiais g s e oy Saih e R i e A L 5 g i Y i W oy sy g R S e g S 0 o e B




e raki-foundation.com

Infoi@razi-foundaton.com

RV PETTT 5 TR RARTEY _".id

FrET i FIFY — il

L el e e glos als a

S e ol iy g e S B

' Bt

Lo oL
11 Tt =
THliy o B W e gl by (e bl il 5 g e ot T gl | A -

i i I e M- pF g T LA B i b

PR | g

LM o] e SO L 36 SRR W EETRALLD, e gL

vEsLn kA | e

bl B e
LR B Rebsals 1 i ek it el e B o gt | M "-'!"rT B f e its 11 L Lol
FSOVEEC, 17024 (000 buma glad 33 S el
- ASTM ATFD2021) gej) oo 3 lake
o il e L, T el
LT P W ] il g mhada
[ P B P T
| Ak . "4 T ' -\-."I #FE
- n ] 5 = - = -
i el Sl e e el r._'!:l-#} B . o= e b mhe Tee des ¢
| . "4 WA R iMIPa) A -_F.Ii"'i'l' ~rem) SyimmT) fmmj
| — 71 i3 544 353 S0 124.29 12.58 1
| | - 71 33 S84 355 s 122 43 1247 (S
= hin X1 425620 N 250 - a]

o TR L BT U AN

; — el g He e ety g b kg el

—— s e

= T

DI = e

Lo e b B AP s W

= :-i_l:-'

= i b o -

e I R O aal —erl SEa

P Ll ol e wo s e Ll e w2




2
!

PROCEDURE QUALIFICATION RECORD (PQR)

Doc. No:EI027-HSE-VD — QC- PRO- 005- R0

Doc Title: Weld book WPS/PQR/Weld Map For Air

Condenser and Chiller

sy o
P = . ACCORDING TO ASME Rev. RO
WELDING PROCESS(ES): GTAW& SMAW & SAW REV. : 0

TYPES(MANUAL,AUTOMATIC,SEMI AUTO.) :

MANUAL& AUTOM

JOINTS(QW-402)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
MATERIAL SPEC.:  ASME SA 516 TEMPERATURE : 610°C
TYPE OR GRADE : GR 70 TIME : - 2HR
P-NO. : I". TO P-NO.: OTHER : -
GROUP NO. : 2 TO GROUP NO. :
THICKNESS OF TEST COUPON : 50 mm GAS (QW-408)
DIAMETER OF TEST COUPON : - GAS(ES) ARGON
OTHER : - SHIELDING :
LOW RATI5~15 LIT/MIN
TRAILING : - -
FILLER METALS (QW-404) BACKING : - - -
GTAW SMAW SAW |TECHNIQUE (QW-410)
SFA SPECIFICATION : 5.18 5.1 5.17 JTRAVELSPEED 9~15& 14-25 & Cm/Min
AWS CLASSIFICATION : ER70S-6 E7018-] EHI2 [|STRING OR WEAVE BEAD : STRING & WAVE
FILLER METAL F-NO. : 6 4 6 OSCILATION :
WELD METAL ANALYSIS A-NO. : 1 1 1 MULTIPASS OR SINGLE PASS(PER SIDE) : MULTI
SIZE OF FILLER METAL : 2.4 3.25-4 4 SINGLE OR MULTIPLE ELECTRODES : SINGLE
WELD METAL THICKNESS : OTHER :
OTHER :
POSITION (QW-405) ELECTRICAL CHARACTERISTICS (QW-409)
FILLER METAL CURRENT

POSITION OF GROOVE : 1G PASS | PROCESS CLASS DIA | TYPE- | AMP.| VOLT
WELD PROGRESSION (UP,DOWN) : N/A (mm) | POL. ] () | (V)
OTHER - 1 GTAW ER70S-6 2.4 DC.- 140 16

2 SMAW E7018-1 3.25 DC. + 140 24
PREHEAT (QW-406) 3 SMAW E7018-1 4 DC. + 160 25

4 SAW FS8AS8-EH12K 4 DC.+ @ 480 28
PREHEAT TEMP. - 79°C 5 SAW | F8AS8-EHI2K 4 DC.+ 500 30
INTERPASS TEMP. : MAX. 315°C 6 SAW F8A8-EH12K 4 DC.+ @ 520 31
OTHER : CONTROL WITH TEMPIL STICK 7 SAW | F8AS-EHI2K | 4 | DC.+ | 540 | 32

8 SAW FS8AS8-EH12K 4 DC.+ @ 540 32

9

10




@ “ Doc. No:El027-HSE-VD — QC- PRO- 005- R0
oo F e t= PROCEDURE QUALIFICATION RECORD (PQR) Doc Title: Weld book WPS/PQR/Weld Map For Air
— <}?~-..—t_,, ACCORDING TO ASME IX Condenser and Chiller
D N Rev. RO
TENSILE TEST (QW-150)
SPECIMEN WIDTH THICKNESS AREA ULTIMATE TOAL U.T.S FAILURE &
NO. (mm) (mm) (mm?2) LOAD (N) Mpa LOCATION
1 18.95 49.64 940.68 246339 514 BASE METAL
2 18.92 49.81 942.41 243943 528 BASEMETAL
GUIDED BEND TEST(QW-160)
NO. TYPE OF SPECIMEN DIAMETER OF PLUNGER (mm) ANGLE RESULT
1 SIDE BEND 4t 180 Accepted
2 SIDE BEND 4t 180 Accepted
3 SIDE BEND 4t 180 Accepted
4 SIDE BEND 4t 180 Accepted
TOUGHNESS TEST (QW-170)
Test Temprature (°C)): -45 |SIZE (mm* mm): 10¥10*55 Retest: Remark:
Location Absorbed Energy (J)
WM HAZ BM FL+5
1 197 163 52 -
2 177 169 52
3 160 152 58
Ave. 178 161 54
HARDNESS TEST
Location BM HAZ 1 WM HAZ?2 BM
1 160~207 160~207 160~207 160~207 160~207
2 160~207 160~207 160~207 160~207 160~207
CHEMICAL ANALYSIS
C% |Si% | S% P% |Mn%|NI%|[Cr%|Mo%|V% |[Cu%|W% | Ti% [Sn% [Co%|Al% |Pb% [Nb% | Bi %
0.080 | 0.42 | 0.003 | 0.007 | 1.60 | 0.04 | 0.04 | 0.02 [0.008 | 0.04 |<0.015| <0.002|0.003 [ 0.10 | 0.02 | <0.01|<0.002| <0.01
Zn% |Mg %| Fe %
- - Base
Other Test
Hardness v
Macro N.A
Radiography v
PWHT v
FILLET WELD TEST (QW-180)
RESULT-SATISFACTORY: YES | NO PENETRATION INTO PARENT METAL: YES NO
MACRO-RESULT :
OTHER TEST
TYPE OF TEST : RT-OK
DEPOSIT ANALYSIS : OK
WELDERS NAME : SAEED ASADOLAHI STAMP NO. : W12/03
TESTS CONDUCTED BY : DAMAFIN LABORATORY TEST NO. : 10219-1

WE CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THE TEST WELDS WERE PREPARED,WELDED
AND TESTED IN ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

DATE : 25.APRIL.2024 BY: H.NAJARI




Project : Dehloﬂun_(ia;:
Compressor Station

lient : (OTCE)

DTT Job No.: 2071 3

ontractor : (OIEC)

Vendor: Dasmafin Member NO.: pQR

ltem Name : Aa Fallowo Equipment : TECHOPS

Material : 24-5166,.70 Source Type : IR 192

Code/Standard : ASME Soc V& VI |Source Size (e 2 % 3

ersion : 2020 Activity (Ci) : 20 ci

Procedure No:

0GS-V0001-TT-DOC-1038-00-A Voltage (kv) : —

ersion : O7

RequestNo: 03/18

Date Of Test :

Report NO.RT-DAM-035.18/01/1 11

1403/04/15

Exposure Technique : SWS|

Film Type : Kodak MX125

Screen Type & Thk.: Pb < 0,15 )

Acc.Density Range: 2- 4

Acc.Sensivity : 2 %

et

Current (mA): — Max.Acc. UG: 0.51 | 1€ . 10x16
2 Weld Location  |weidNo] "™ | Thk [ SFD | Film [ OD [Welded Typeof | _ Judgment Remark
Langthiemi| ¢mm) UFFD (cwjlocation| {mm) | 1D | Defect |Acc][Rep|RS| R |
1 Piate to Plate PQR 40 50 | 600 |0-~400 C+7 v I
Weld Location And Identification Sketch :
2+1
I..:I-. e -
ulf
. !
Y
I
| —
ct - LF  |Lack of Fuslon LC ongltudinal Crack
pherical Poroalty CL |[ColdLap TC  [Transverse Crack
uator Porosity LP lLack of Penetratio| "cC  |Crater Crack 3
To | RC |Root Concavity SC  [Shelnkage Cavity
! S1_ [Slaginciusion |__m  |Rootundorcut
on 8L |stantine ) £y  |CapUndorcut
u N [Tangstaninclusiof FM  [Fiim Mark
— ] Rep.: Repair RS : Re Shoot RR: Re Rndiography
fient :
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