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1.0 [bookmark: _Toc343327774][bookmark: _Toc325006571][bookmark: _Toc328298189][bookmark: _Toc150781771]INTRODUCTION
Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km northwest of Genaveh city. 
With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has been defined by NIOC/NISOC and awarded to Petro Iran Development Company (PEDCO). Also PEDCO (as General Contractor) has assigned the EPC-packages of the Project to "Hirgan Energy - Design and Inspection" JV.
[bookmark: _Toc343001687][bookmark: _Toc343327775]GENERAL DEFINITION
The following terms shall be used in this document.
	CLIENT:	
	National Iranian South Oilfields Company (NISOC) 

	PROJECT:
	Binak Oilfield Development – Manufacturing (w/Engineering & Material Supply) of Air Coolers

	EPD/EPC CONTRACTOR (GC):	
	Petro Iran Development Company (PEDCO)

	OWNER:	
	OWNER is collectively refer to National Iranian South Oil Company (NISOC) and Petro Iran Development Company (PEDCO)

	EPC CONTRACTOR:
	Joint Venture of : Hirgan Energy – Design & Inspection(D&I) Companies

	VENDOR:
	Aban Air Cooler (AAC)

	EXECUTOR:	
	Executor is the party which carries out all or part of construction and/or commissioning for the project.

	THIRD PARTY INSPECTOR (TPI):
	Third Party Inspector

	SHALL:
	Is used where a provision is mandatory.

	SHOULD:
	Is used where a provision is advisory only.

	WILL:	
	Is normally used in connection with the action by CLIENT rather than by an EPC/EPD CONTRACTOR, supplier or VENDOR.

	MAY:	
	Is used where	a provision is completely discretionary.

	
	

	

	


2.0 WPS&PQR
	CONTENT
	PAGE NO.

	WPS NO.:

	WPS-17208-01
	6
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	12

	PQR NO.:
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	14

	PQR-37-00-04-1inch - Manual
	22











WPS-17208-01:
	
WPS No.: WPS-17208-01

	[bookmark: _Hlk116382064]Supporting PQR No.: PQR-31-03-02/2-27077
Welding Process: SAW
Type: Automatic (SAW)
	Code/Specification: ASME Sec. IX, Last edition

	Joints (QW-402)

	Joint Design: See the Sketch
Tube /Plug Sheet to Top/Bottom Plate
Backing:   Yes ■ (SAW)  No □
Backing Metal (Type): 
Weld Metal for top& bottom plate tube sheet
Ceramic for partition plate
Type of Joint: Groove, Fillet
Other: 
Note: This is a schematic joint design. Beveling and Edge preparation shall be performed in accordance with related detail DWG's.
	[image: ]

	Base Metals (QW-403)

	P No.: 8     Gr. No.: 1     To    P No.: 8     Gr. No.: 1
Specification Type and Grade: SA-240 TP316L to SA-240 TP316L.

	Qualified Base Metal Range:
Groove: 5-200 mm       Fillet: All
Maximum Pass Thickness ≤ 1/2 in. (13 mm):
               Yes■     No□ 
Pipe Diameter Range: NA
Groove:                        Fillet:
Other:

	Filler Metals (QW-404)

	
	Backing Pass (SAW)
	Filling Pass (SAW)

	Specification No. of electrode or filler
	SFA 5.9
	SFA 5.9

	AWS No. (Class)
	ER 316L
	ER 316L

	F. No.
	6
	6

	A. No.
	8
	8

	Size of Filler Metal
	Ø=3.2
	Ø=3.2

	Qualified Weld Metal Thickness Range:
Groove
Fillet
	
Up to 200 mm
All
	
Up to 200 mm
All

	Flux
	OP71 Cr
	OP71 Cr

	Brand/Trade Name
	AMA 
	AMA

	Consumable Insert
	AMA 30-53
	AMA 30-53

	Other
	-
	-

	Note:
1) Drying Condition: for flux OP71 Cr  2 hours at 300-350 °C
2) The maximum width of weave shall not exceed two times of the electrode size



	WPS No.: WPS-17208-01

	Position (QW-405)
	Post-weld Heat Treatment (QW-407)

	Position of Groove: 1G
Welding Progression:       Up □        Down □
Position of Fillet: 2F
		Heating
(°C/hr), max
	Cooling
(°C/hr), max
	Time (min)
	Temperature (°C)

	-
	-
	-
	-




	Pre-heat (QW-406)
	Gas (QW-408)

	Pre-heat Temperature: Ambient 
Maximum Inter Pass Temperature:   175 °C
Preheat Maintenance: -
	Type
	mixture
	Flow rate

	
	-
	-
	-

	Electrical Characteristic (QW-409)

	Current:       AC □       DC ■
Amperage Range: Refer to below table
(Amperage and Voltage range should be based on electrode size, position and thickness and etc.)
	Polarity: RP
Tungsten Electrode Size and Type: NA
Mode of Metal Transfer and GMAW: NA
Electrode Wire Feed Speed Range: NA

	Technique

	String or Weave Bead:
Orifice of Gas Cup Size:
Initial and Inter Pass Cleaning:
Method of Back Gouging:
Oscillation:
Contact Tube Work Distance:
Multiple or Single Pass:
Multiple or Single Electrode:
Travel Speed (Range):
Peening
	String
NA
Brushing ■      Grinding ■      Other □
Machining
NA
30 mm
Multiple
Single
See below
Not permitted

	
	Weld Layers
	Process
	Filler Metal
	Current
	Voltage
	Travel Speed Range (cm/min)
	Heat Input (kJ/cm)
	Others

	
	
	
	Class
	Dia. (mm)
	Polarity
	Amp.
	
	
	
	

	Weld Metal backing
	1 (Back)
	SAW
	ER 316L
	3.2
	DCRP
	300-500
	22-28
	20-40
	9.9-33.6
	

	
	2-n
	SAW
	ER 316L
	3.2
	DCRP
	300-500
	22-28
	20-40
	9.9-33.6
	

	Welding Sequence

	Weld Metal backing
	Step
	Description
	Weld type
	Cleaning
	NDT
	Position
	[image: ]

	
	1
	Back Weld
	Fillet
	Brushing before welding
	-
	2F
	

	
	2
	Machining
	-
	-
	-
	-
	

	
	3
	NDT
	-
	-
	PT
	-
	

	
	4
	Root and Filling pass
	Groove
	Brushing between welding passes
	-
	1G
	

	
	5
	NDT
	-
	-
	NDT map
	-
	





WPS-17208-02:
	WPS No.: WPS-17208-02

	Supporting PQR No.: PQR-31-03-02/2-27077
Welding Process: GTAW+SAW
Type: Automatic (SAW), Manual (GTAW) 
	Code/Specification: ASME Sec. IX, Last edition

	Joints (QW-402)

	Joint Design: See the Sketch
End Plate to Tube/Plug Sheet
End Plate to top and bottom plate
Backing:   Yes ■        No □
Backing Type: No (GTAW), Weld metal for (SAW)
Type of Joint: Groove, fillet
Other: 
Note: This is a schematic joint design. Beveling and Edge preparation shall be performed in accordance with related detail DWG's.
	[image: ] 

	Base Metals (QW-403) 

	P No.: 8     Gr. No.: 1     To    P No.: 8     Gr. No.: 1
Specification Type and Grade: SA-240 TP316L to SA-240 TP316L.	
	Qualified Base Metal Range:01

      Groove: 5-200 mm
      Fillet: All
Maximum Pass Thickness ≤ 1/2 in. (13 mm): 01
01

               Yes ■    No □
Pipe Diameter Range: NA
Groove:                        Fillet:
Other:

	Filler Metals (QW-404)

	
	Root Pass (GTAW)
	Filling Pass (SAW)

	Specification No. of electrode or filler
	SFA 5.9
	SFA 5.9

	AWS No. (Class)
	ER 316L
	ER 316L

	F. No.
	6
	6

	A. No.
	8
	8

	Size of Filler Metal
	Ø=2.4
	Ø=3.2

	Qualified Weld Metal Thickness Range:
Groove

Fillet
	
Up to 6 mm
All
	
Up to 200 mm
All

	Flux
	-
	OP71 Cr

	Brand/Trade Name
	AMA 
	AMA

	Consumable Insert
	AMA 30-13T
	AMA 30-53

	Other
	-
	-

	Note:
1) Drying Condition: for flux OP71 Cr  2 hours at 300-350 °C
2) The maximum width of weave shall not exceed two times of the electrode size.




	WPS No.: WPS-17208-02

	Position (QW-405)
	Post-weld Heat Treatment (QW-407)

	Position of Groove: 1G
Welding Progression:       Up □        Down □
Position of Fillet: --
		Heating
(°C/hr), max
	Cooling
(°C/hr), max
	Time (min)
	Temperature (°C)

	-
	-
	-
	-




	Pre-heat (QW-406)
	Gas (QW-408)

	Pre-heat Temperature: 10 °C
 Maximum Inter Pass Temperature:   175 °C
Preheat Maintenance: -

	Type
	Mixture
ASME/AWS SFA/A5.32/5.32M
	Flow rate(L/min)

	
	Shielding
	99.99%
	4-8

	
	Tracing
	-
	-

	
	Backing
	99.99%
	8-10

	Electrical Characteristic (QW-409)

	Current:       AC □       DC ■
Amperage Range: Refer to below table
(Amperage and Voltage range should be based on electrode size, position and thickness and etc.)
	Polarity: SP(GTAW) & RP(SAW)
Tungsten Electrode Size and Type: 2.4 mm – EWTH-2
Mode of Metal Transfer and GMAW: NA
Electrode Wire Feed Speed Range: NA

	Technique

	String or Weave Bead:
Orifice of Gas Cup Size:
Initial and Inter Pass Cleaning:
Method of Back Gouging:
Oscillation:
Contact Tube Work Distance:
Multiple or Single Pass:
Multiple or Single Electrode:
Travel Speed (Range):
Peening
Other:
	Both (GTAW), String (SAW)
8-10 mm
Brushing ■      Grinding ■      Other □
NA
NA
30 mm (SAW)
Multiple
Single
See below
Not permitted
-

	Weld Layers
	Process
	Filler Metal
	Current
	Voltage
	Travel Speed Range (cm/min)
	Heat Input (kJ/cm)
	Others

	
	
	Class
	Dia. (mm)
	Polarity
	Amp.
	
	
	
	

	1-2
	GTAW
	ER 316L
	2.4
	DCSP
	70-130
	7-13
	5-10
	4.2-20.1
	

	3-n
	SAW
	ER 316L
	3.2
	DCRP
	300-500
	22-28
	20-40
	9.9-33.6
	

	Welding Sequence

	Step
	Description
	Weld type
	Cleaning
	NDT
	Position
	[image: ]

	1
	Root pass
	Groove
	Brushing before welding
	-
	1G
	

	2
	NDT
	-
	Brushing after grinding
	PT
	-
	

	3
	Filling pass
	Groove
	Brushing between welding passes
	-
	1G
	

	4
	NDT
	-
	-
	NDT map
	-
	


	WPS-17208-03:

	WPS No.: WPS-17208-03

	Supporting PQR No.: PQR-31-03-02/2-27077
Welding Process: GTAW+SMAW
Type: Manual
	
Code/Specification: ASME Sec. IX, Last edition

	Joints (QW-402)

	Joint Design: See the Sketch
Pipe Nozzle to Top/Bottom Plate, Flange to Transition Nozzle, Partition Plate to Tube/Plug Sheet.
Backing:   Yes ■  (Groove: Yes   Fillet : Yes)       No □
Backing Type:  No (GTAW) 
                         Yes (SMAW)
Type of Joint: Groove & Fillet
Other: 
Note: This is a schematic joint design. Beveling and Edge preparation shall be performed in accordance with related detail DWG's.
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	Base Metals (QW-403)

	P No.: 8     Gr. No.: 1     To    P No.: 8     Gr. No.: 1
Specification Type and Grade:  SA-240 TP316L to  SA-240 TP316L, SA-312 TP316L to SA-182 F316L,  SA-240 TP316L to SA-312 TP316L
	Qualified Base Metal Range:
Groove: 5-22 mm                 Fillet: All
Maximum Pass Thickness ≤ 1/2 in. (13 mm):
               Yes ■    No □
Pipe Diameter Range: NA
Groove:                        Fillet:
Other:

	Filler Metals (QW-404)

	
	Root Pass (GTAW)
	Filling Pass (SMAW)

	Specification No. of electrode or filler
	SFA 5.9
	SFA 5.4

	AWS No. (Class)
	ER 316L
	E 316L-16

	F. No.
	6
	5

	A. No.
	8
	8

	Size of Filler Metal
	Ø=3.2
	Ø=3.2 & 4

	Qualified Weld Metal Thickness Range:
Groove

Fillet
	
Up to 6 mm
All
	
Up to 16 mm 

all

	Flux
	-
	-

	Brand/Trade Name
	AMA 
	AMA 

	Consumable Insert
	AMA 30-13T
	AMA 1460JB

	Other
	-
	-

	Note:
1) Drying Condition: for electrode E 316L-16  2 hours at 350-400 °C
2) The maximum width of weave shall not exceed two times of the electrode size.



	WPS No.:  WPS-17208-03

	Position (QW-405)
	Post-weld Heat Treatment (QW-407)

	Position of Groove: 1G
Welding Progression:       Up □        Down □
Position of Fillet: 2F
		Heating
(°C/hr), max
	Cooling
(°C/hr), max
	Time (min)
	Temperature (°C)

	-
	-
	-
	-




	Pre-heat (QW-406)
	Gas (QW-408)

	Pre-heat Temperature: Ambient 
Maximum Inter Pass Temperature: 150 °C

	Type
	Mixture
ASME/AWS SFA/A5.32/5.32M
	Flow rate (l/min)

	
	Shielding
	99.99%
	10-12

	
	Tracing
	-
	-

	
	Backing
	99.99%
	4-5

	Electrical Characteristic (QW-409)

	Current:       AC □       DC ■
Amperage Range: Refer to below table
(Amperage and Voltage range should be based on electrode size, position and thickness and etc.)
	Polarity: SP(GTAW) & RP(SMAW)
Tungsten Electrode Size and Type: 2.4 mm – EWTH-2
Mode of Metal Transfer and GMAW: NA
Electrode Wire Feed Speed Range: NA

	Technique

	String or Weave Bead:
Orifice of Gas Cup Size:
Initial and Inter Pass Cleaning:
Method of Back Gouging:
Oscillation:
Contact Tube Work Distance:
Multiple or Single Pass:
Multiple or Single Electrode:
Travel Speed (Range):
Peening:
Other:
	Both
8-10 mm
Brushing ■      Grinding ■      Other □
NA
NA
NA
Multiple
Single
See below
Not permitted
-

	Weld Layers
	Process
	Filler Metal
	Current
	Voltage
	Travel Speed Range (cm/min)
	Heat Input (kJ/cm)
	Others

	
	
	Class
	Dia. (mm)
	Polarity
	Amp.
	
	
	
	

	1-2
	GTAW
	ER 316L
	2.4
	DCSP
	70-140
	10-12
	5-10
	4.2-20.16
	

	3
	SMAW
	E 316L-16
	3.2
	DCRP
	70-120
	20-25
	10-20
	4.2-18
	

	4-n
	SMAW
	E 316L-16
	4
	DCRP
	100-150
	20-25
	10-20
	12-22.5
	

	Welding Sequence

	Step
	Description
	Weld type
	Cleaning
	NDT
	Position
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	1
	Root pass
	Groove, Groove & Fillet
	Brushing before welding
	-
	1G, 2F
	

	2
	NDT
	-
	Brushing after grinding
	 PT
	-
	

	3
	Filling passes
	Groove, Groove & Fillet
	Brushing between welding passes
	-



	1G, 2F
	

	4
	NDT
	-
	-
	 NDT map
	-
	


WPS-17208-04:
	WPS No.:  WPS-17208-04

	Supporting PQR No.: PQR-(Orbital)-G1.G2-NHT
Welding Process: GTAW
Type: Manual
	Code/Specification: ASME Sec. IX, edition 2013

	Joints (QW-402)

	Joint Design: See the Sketch
Tube to tube sheet
Backing:   Yes ■        No □
Backing Type: Base metal

Type of Joint: Fillet and Groove
Other: 

Depth of Groove: As per related DWGs.
	[image: ]

	Base Metals (QW-403)

	P No.: 8     Gr. No.: 1    To    P No.: 8     Gr. No.: 1
Specification Type and Grade: SA-213 TP316L to SA-240 TP316L 
Tube sheet thickness: 20 mm
Tube diameter/thickness: 25.4 mm /1.651 mm

	Base Metal Range:
Groove: 0.825-3.3 (For Tubes)     Fillet: All (For Tubes)
Pipe Diameter Range: NA
Groove:                        Fillet:
Other:

	Filler Metals (QW-404)

	
	All Passes (GTAW)
	

	Specification No. of electrode or filler
	SFA 5.9
	

	AWS No. (Class)
	ER 316L
	

	F. No.
	6
	

	A. No.
	8
	

	Size of Filler Metal
	Ø= 1.6
	

	Weld Metal Thickness Range:

Groove
Fillet
	
	

	
	0.825-3.3
	

	
	All
	

	Flux
	-
	

	Brand/Trade Name
	AMA
	

	Consumable Insert
	AMA 30-13T
	

	Other (product form)
	Rod
	

	Note:
1) PT must be done after root pass welding
2) The maximum width of weave shall not exceed two times of the electrode size.



	WPS No.:  WPS-17208-04

	Position (QW-405)
	Post-weld Heat Treatment (QW-407)

	Position of Groove: -
Welding Progression:    Up □     Down □    Orbital ■
Position of Fillet: 5F
	Temperature Range: NA
Heating/Cooling Rate: NA
Soaking Time: NA 

	Pre-heat (QW-406)
	Gas (QW-408)

	Pre-heat Temperature: Ambient
Maximum Inter Pass Temperature:   150 °C 
Preheat Maintenance: -
(Continuous or Special heating where applicable should be recorded)
	Type
	Gas
	Mixture
ASME/AWS SFA/A5.32/5.32M
	Flow rate (l/min)

	
	Shielding
	Argon
	99.99%
	10-12

	
	Tracing
	-
	-
	-

	
	Backing
	-
	-
	-

	Electrical Characteristic (QW-409)

	Current:       AC □       DC ■
Amperage Range: Refer to below table
(Amperage and Voltage range should be based on electrode size, position and thickness and etc.)
	Polarity: SP
Tungsten Electrode Size and Type: 1.6 mm – EWTH-2
Mode of Metal Transfer and GMAW: NA
Electrode Wire Feed Speed Range: NA

	Technique

	String or Weave Bead:
Orifice of Gas Cup Size:
Initial and Inter Pass Cleaning:
Method of Back Gouging:
Oscillation:
Contact Tube Work Distance:
Multiple or Single Pass:
Multiple or Single Electrode:
Travel Speed (Range):
	String
-
Brushing □   Grinding □   Other ■:(Suitable solvent cleaning)
NA
NA
NA
Multiple
Single
See below

	Weld Layers
	Process
	Filler Metal
	Current
	Voltage
	Travel Speed Range 
(cm/min)
	Heat Input 
(KJ/cm)
	Others

	
	
	Class
	Dia. (mm)
	Polarity
	Amp.
	
	
	
	

	1
	GTAW
	ER 316L
	1.6
	DCSP
	70-120
	10-12
	5-10
	8.4-17.3
	

	Welding Sequence

	Step
	Description
	Weld type
	Cleaning
	NDT
	Position
	

	1
	Root pass
	Groove
	Brushing before welding
	-
	5F
	

	3
	NDT
	-
	-
	 NDT map
	-
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