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1. 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. 

As a part of the Project, a New Gas Compressor Station (adjacent to existing Binak GCS) shall be 
constructed to gather of 15 MMSCFD (approx.) associated gases and compress & transfer them 
to Siahmakan GIS. 

2. GENERAL DEFINITION 

The following terms shall be used in this document. 

CLIENT:  National Iranian South Oilfields Company (NISOC)  

PROJECT: Binak Oilfield Development – Surface Facilities; New 
Gas Compressor Station 

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: HAVAYAR Company 

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

THIRD PARTY INSPECTOR (TPI): The firm appointed by EPD/EPC CONTRACTOR (GC) 
and approved by CLIENT (in writing) for the inspection 
of goods. 

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. 
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3. SCOPE  

The document provides the WPS & PQR produced by HAVAYAR Industrial Group. Content of this 
document is briefly presented in the following table.   

4. REFERENCES  

 ASME Sec. VIII Div. 1 (edition 2020)  
 ASME Sec. IX (edition 2020) 
 Specification for Welding Procedure (BK-GNRAL-PEDCO-000-QC-PR-0015) 
 API 618 
 NACE MR 0175/ISO15156 
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WPS-HY-CS-001 1.5-17 mm 1 to 1 
Sa-516Gr70 to Sa-

516Gr70 
Groove GTAW+SMAW NO NO 

PQR-HY-
PART-026 

Shell to Shell/Head 

WPS-HY-CS-002 1.5-17 mm 1 to 1 Sa-106B to Sa-516Gr70 Groove GTAW+SMAW NO NO 
PQR-HY-
PART-026 

Nozzle neck/Pipe to 
Shell (Without Pad) 

WPS-HY-CS-003 1.5-17 mm 1 to 1 
Sa-106B/Sa-516Gr70 to 

Sa-516Gr70 
Groove  GTAW+SMAW NO NO 

PQR-HY-
PART-026 

Nozzle neck/Pipe to 
Shell (With Pad) 

WPS-HY-CS-004 1.5-17 mm 1 to 1 
Sa-106B/Sa-516Gr70 to 

Sa-105 
Groove GTAW+SMAW NO NO 

PQR-HY-
PART-026 

Nozzle Neck/Pipe to 
W.N Flange 

WPS-HY-CS-005 1.5-17 mm 1 to 1 
Sa-106B to Sa-106B/Sa-

234 WPB 
Groove GTAW+SMAW NO NO 

PQR-HY-
PART-026 

Pipe to Pipe/ 
Accessories 

WPS-HY-CS-006 ALL THK. 1 to 1 
Sa-516Gr70/Sa-36 to 

Sa-516Gr70/Sa-36 
Fillet SMAW NO NO 

PQR-HY-
PART-026 

Int./Ext. to Shell/Ext. 

WPS-HY-CS-
NACE-007 

5-40 mm 1 to 1 

Sa-516Gr70N(Nace)/Sa-
106 B(Nace) to Sa-

516Gr70N(Nace)/Sa-
234WPB (Nace)) 

Groove GTAW+SMAW YES YES 
PQR-H-

PART-31 
Shell to Shell/Head 

WPS-HY-CS-
NACE-008 

5-40 mm 1 to 1 
Sa-106GrB N to Sa-

516Gr70N(Nace) 
Groove GTAW+SMAW YES YES 

PQR-H-
PART-31 

Nozzle Neck to Shell 
(With Pad) 

WPS-HY-CS-
NACE-009 

5-40 mm 1 to 1 

Sa-105N(Nace)/Sa-105 
(Nace)/Sa-516Gr70 to 
Sa-106GrB(Nace)/Sa-
516Gr70N(Nace)/Sa-

234WPB(Nace) 

Groove GTAW+SMAW YES YES 
PQR-H-

PART-31 

Nozzle Neck to Shell / 
head 

(Without Pad) 

WPS-HY-CS-
NACE-010 

5-40 mm 1 to 1 
Sa-105N(Nace) to Sa-

106B N 
Groove GTAW+SMAW YES YES 

PQR-H-
PART-31 

W.N Flange to 
Pipe/Nozzle Neck 

WPS-HY-CS-
NACE-011 

ALL THK. 1 to 1 

Sa-516Gr70N(Nace)/Sa-
283C/Sa-36/Sa-516Gr70 

To Sa-516Gr70N 
(Nace)/SA-106GrB N 

(Nace) 

Fillet SMAW YES YES 
PQR-H-

PART-31 
Ext. / Int. to Shell / Ext 

WPS-HY-CS-
NACE-012 

5-40 mm 1 to 1 
Sa-106GrB(Nace) to Sa-

106GrB(Nace) 
Groove GTAW+SMAW YES YES 

PQR-H-
PART-31 

Pipe to Pipe / 
Accessories 

WPS-HY-CS-SS-
013 

ALL THK. 8 to 1 S.S.304 to Sa-36 Fillet SMAW NO NO PQR-HY-
PART-30 

External Attachment 

WPS-HY-SS-014 1.5-17 mm 8 to 8 
ASTM A312TP316L to 

ASTM A312TP316L 
Groove GTAW+SMAW NO NO 

PQR-HY-
PART-29 

Pipe to Pipe / 
Accessories 

WPS-HY-SS-015 ALL THK. 8 to 8 
ASTM A312TP316L to 

ASTM A240 316L 
Fillet SMAW NO NO 

PQR-HY-
PART-29 

External (S.S) 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  7 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

6. WPS 

6.1. WPS-HY-CS-001 

WPS No: WPS-HY-CS-001 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-HY-PART-026 Joint Design:  GROOVE 
Welding Process:  SMAW Backing:     □    Yes          ■     No 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  N/A 

BASE METALS Root Opening: 2-2.5 mm 

Material Spec.     
Shell to Shell / Head 
SA-516 Gr.70 to SA-516 Gr.70  

 

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    1.5-13 mm, Fillet: ALL       
Max Weld Thickness.:  SMAW ≤ 13mm 
Max Pass Thickness under 13mm:   ■ YES     □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
SMAW 

Current AC or DC:                         DC 
4 

A No.:        1 Polarity, Amps. & Volts (Range):  See Below Table 
Spec. No.: 5.1 Tungsten Electrode Size & Type:  See Below Table and Filler Metal Table 
AWS No. (Class): E7018 Transfer Mode:      NA                                 
Size of Filler Metal (mm): ø 2.5-ø3.25 Wire Feed Speed:   NA                                
Trade Name: AMA1177F Heat Input (Max):    See Below Table 

POSITION TECHNIQUE 
Position:  1G,2G,5G String or Weave Bead:                         STRING & WEAVE 
Welding Progression:  UPHILL                  Orifice Nozzle, Or Gas Cup Size:          - 

PREHEAT Initial and Inter Pass Cleaning:            BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                             - 
Temperature Minimum:                     10°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:        250°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:       -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C): NA 
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding - - - 

Hold Time:  NA 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 SMAW E7018 ø2.5 EP 65-95 19-20 7-15 494-1629 

3~n SMAW E7018 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.2.  WPS-HY-CS-002 

 

WPS No: WPS-HY-CS-002 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-HY-PART-026 Joint Design:  GROOVE 
Welding Process:  SMAW Backing:     □    Yes          ■     No 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  N/A 

BASE METALS Root Opening: 2-2.5 mm 

Material Spec.     
Nozzle Neck / Pipe to Shell (Without Pad) 
SA-106 B to SA-516 Gr70  

 

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    1.5-13 mm, Fillet: ALL       
Max Weld Thickness.:  SMAW ≤ 13mm 
Max Pass Thickness under 13mm:   ■ YES     □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
SMAW 

Current AC or DC:                         DC 
4 

A No.:        1 Polarity, Amps. & Volts (Range):  See Below Table 
Spec. No.: 5.1 Tungsten Electrode Size & Type:  See Below Table and Filler Metal Table 

AWS No. (Class): E7018 Transfer Mode:      NA                                 
  Size of Filler Metal (mm): ø3.25 Wire Feed Speed:   NA                                

Trade Name: AMA1177F Heat Input (Max):    See Below Table 
POSITION TECHNIQUE 

Position:   1G,2G,5G String or Weave Bead:                         STRING & WEAVE 
Welding Progression:  UPHILL                 Orifice Nozzle, Or Gas Cup Size:           - 

PREHEAT Initial and Inter Pass Cleaning:            BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                            -  
Temperature Minimum:                     10°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       250°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:         

POST WELD HEAT TREATMENT GAS 

Temperature (°C): NA    
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding - - - 

Hold Time:  NA 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 SMAW E7018 ø2.5 EP 65-95 19-20 7-15 494-1629 

3~n SMAW E7018 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.3. WPS-HY-CS-003 

 

WPS No: WPS-HY-CS-003 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-HY-PART-026 Joint Design:  Groove+ Fillet 
Welding Process:  SMAW Backing:    ■    Yes            □    No 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Base Metal 

BASE METALS Root Opening: 2-2.5 mm 

Material Spec.     
Nozzle Neck / Pipe to Shell (With Pad) 
SA-106 B / SA-516 Gr70 to SA-516 Gr70  

 

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    1.5-13 mm, Fillet: ALL       
Max Weld Thickness.:  SMAW ≤ 13mm 
Max Pass Thickness under 13mm:   ■ YES     □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
SMAW 

Current AC or DC:                         DC 
4 

A No.:        1 Polarity, Amps. & Volts (Range):  See Below Table 
Spec. No.: 5.1 Tungsten Electrode Size & Type:  See Below Table and Filler Metal Table 
AWS No. (Class): E7018 Transfer Mode:      NA                                 
Size of Filler Metal (mm): ø 2.5-ø3.25 Wire Feed Speed:   NA                                
Trade Name: AMA1177F Heat Input (Max):    See Below Table 

POSITION TECHNIQUE 
Position:   1G,2G,5G String or Weave Bead:                         STRING & WEAVE 
Welding Progression:  UPHILL                 Orifice Nozzle, Or Gas Cup Size:           - 

PREHEAT Initial and Inter Pass Cleaning:            BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                             - 
Temperature Minimum:                     10°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       250°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:         

POST WELD HEAT TREATMENT GAS 

Temperature (°C): NA 
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding - - - 

Hold Time:  NA 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 SMAW E7018 ø2.5 EP 65-95 19-20 7-15 494-1629 

3~n SMAW E7018 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.4. WPS-HY-CS-004 

 

WPS No: WPS-HY-CS-004 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-HY-PART-026 Joint Design:  Groove 
Welding Process:  GTAW + SMAW Backing:       Yes (For GTAW)     -   No  (For  SMAW) 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Weld Metal 

BASE METALS Root Opening: 2±1 mm 

Material Spec.     
Nozzle Neck / Pipe to W.N flange 
SA-106 B / SA-516 Gr70 to SA-105  

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    1.5-17 mm, Fillet: ALL       
Max Weld Thickness.:  GTAW ≤ 4 mm, SMAW ≤ 13mm 
Max Pass Thickness under 13mm:   ■ YES     □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:                         DC 
6 4 

A No.:        1        1 Polarity, Amps. & Volts (Range):  See Below Table 
Spec. No.: 5.18 5.1 Tungsten Electrode Size & Type:  See Below Table and Filler Metal Table 
AWS No. (Class): ER70S-6 E7018 Transfer Mode:      NA                                 

  Size of Filler Metal (mm): Ø1.6 ø3.25 Wire Feed Speed:   NA                                
Trade Name:   AMA40-13T AMA1177F Heat Input (Max):    See Below Table 

POSITION TECHNIQUE 
Position:   1G,2G,5G String or Weave Bead:                         STRING & WEAVE 
Welding Progression:  UPHILL                Orifice Nozzle, Or Gas Cup Size:          10 

PREHEAT Initial and Inter Pass Cleaning:            BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                             - 
Temperature Minimum:                    10°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       250°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:       -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C): -    
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.99% 10~25 Lit/min 

Hold Time:  - 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 70S-6 Ø1.6 EN 50-220 7-16 5-10 <2500 

3~n SMAW E7018 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.5.  WPS-HY-CS-005 

 

WPS No: WPS-HY-CS-005 (ASME Sec. IX) JOINTS 

PQR No.:  PQR NO.2 Joint Design:  Groove 
Welding Process:  GTAW + SMAW Backing:      Yes (For GTAW)     -   No  (For  SMAW) 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Weld metal 

BASE METALS Root Opening: 2±1 mm 

Material Spec.     
Pipe to Pipe / Accessories 
SA-106 B to SA-106 B / SA-234 WPB  

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    1.5-17 mm,    Fillet:   ALL       
Max Weld Thickness.:  GTAW ≤ 4 mm, SMAW ≤ 13 mm 
Max Pass Thickness under 13mm:   ■ YES     □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:                         DC 
6 4 

A No.:        1        1 Polarity, Amps. & Volts (Range):  See Below Table 
Spec. No.: 5.18 5.1 Tungsten Electrode Size & Type:  See Below Table and Filler Metal Table 
AWS No. (Class): ER70S-6 E7018 Transfer Mode:      NA                                 

  Size of Filler Metal (mm): ø1.6 ø3.25 Wire Feed Speed:   NA                                
Trade Name:    AMA40-13T AMA1177F Heat Input (Max):    See Below Table 

POSITION TECHNIQUE 
Position:   1G,2G,5G String or Weave Bead:                         STRING & WEAVE 
Welding Progression:  UPHILL               Orifice Nozzle, Or Gas Cup Size:          10 

PREHEAT Initial and Inter Pass Cleaning:            BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                             - 
Temperature Minimum:                     10°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       250°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:       -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C): NA    
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.99% 10~25 Lit/min 

Hold Time:  NA 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 70S-6 ø1.6 EN 50-220 7-16 5-10 <2500 

3~n SMAW E7018 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.6.  WPS-HY-CS-006 

 

WPS No: WPS-HY-CS-006 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-HY-PART-026 Joint Design:  Fillet 
Welding Process:  SMAW Backing:      ■ Yes        □ No 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Base Metal 

BASE METALS Root Opening: - 

Material Spec.     
Internal / External To Shell / External 
SA-516 Gr 70 to SA-516 Gr 70 / SA-36 

 

P- NO.: 
P-No. 1 to P-No. 1  

Thickness Range:         Fillet:   ALL                            
Max Pass Thickness under 13mm:   ■ YES     □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
SMAW 

Current AC or DC:                         DC 
4 

A No.:        1 Polarity, Amps. & Volts (Range):  See Below Table 
Spec. No.: 5.1 Tungsten Electrode Size & Type:  See Below Table and Filler Metal Table 
AWS No. (Class): E7018 Transfer Mode:      NA                                 
Size of Filler Metal (mm): Ø2.5, ø3.25 Wire Feed Speed:   NA                                
Trade Name: AMA1177F Heat Input (Max):    See Below Table 

POSITION TECHNIQUE 
Position:   1F,2F,3F String or Weave Bead:                         STRING & WEAVE 
Welding Progression:  UPHILL                 Orifice Nozzle, Or Gas Cup Size:           - 

PREHEAT Initial and Inter Pass Cleaning:             BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                             - 
Temperature Minimum:                     10°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       250°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:       -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C): NA 
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding - - - 

Hold Time:  NA 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 SMAW E7018 ø2.5 EP 65-95 19-20 7-15 494-1629 

3~n SMAW E7018 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.7. WPS-HY-CS-NACE-007 

 

WPS No: WPS-HY-CS-NACE-007 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-H-PART-31 Joint Design:  Groove 
Welding Process:  GTAW + SMAW Backing:     Yes (For GTAW)     -   No  (For  SMAW) 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Weld Metal 

BASE METALS Root Opening:  2-2.5 mm 
Material Spec.     
Shell To Shell / Head 
SA-516 Gr.70 N (NACE MR0175) / SA-106 B (NACE MR0175) to SA-516 
Gr.70 N (NACE MR0175) / SA-234 WPB (NACE MR0175) 

 

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    5-40 mm,    Fillet: ALL       
Max Weld Thickness:  GTAW ≤ 8 mm,   SMAW ≤ 32 mm 
Max Pass Thickness under 13 mm:    ■  YES   □  NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:                         DC 
6 4 

A No.:        1        1 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.18 5.1 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): ER70S-3 E7018-1 Transfer Mode:                                 NA             

  Size of Filler Metal (mm): Ø1.6 ø3.25 Wire Feed Speed:                             NA        
Trade Name: AMA40-13T AMA1177F Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                        1G,2G,5G String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   UPHILL Orifice Nozzle, Or Gas Cup Size:           10 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                        25°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       170°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   Min. 595°C      
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.99% 10~15 Lit/min 

Hold Time:  1 hour  
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 70S-3 ø1.6 EN 50-200 7-16 5-10 <2500 

3~n SMAW E7018-1 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
NACE 175 Requirements: Yes 
References Standards: Please Refer to section “4. REFERENCES” 
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6.8.  WPS-HY-CS-NACE-008 

 

WPS No: WPS-HY-CS-NACE-008 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-H-PART-31 Joint Design:  Groove + fillet 
Welding Process:  GTAW + SMAW Backing:     YES for Fillet and Second Groove / No for First Groove  
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Base Metal  

BASE METALS Root Opening:  2-2.5 mm 

Material Spec.     
Nozzle Neck To Shell (With Pad) 
SA-106 Gr B N to SA-516 Gr.70 N (NACE MR0175) 

 

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    5-40 mm,     Fillet: ALL       
Max Weld Thickness:  GTAW ≤ 8 mm,  SMAW ≤ 32 mm 
Max Pass Thickness under 13 mm:    ■  YES   □  NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:                         DC 
6 4 

A No.:        1        1 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.18 5.1 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): ER70S-3 E7018-1 Transfer Mode:                                 NA             

  Size of Filler Metal (mm): Ø1.6 ø3.25 Wire Feed Speed:                             NA        
Trade Name: AMA40-13T AMA1177F Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                        1G,2G,5G String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   UPHILL Orifice Nozzle, Or Gas Cup Size:           10 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                        25°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       170°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   Min. 595°C      
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.99% 10~15 Lit/min 

Hold Time:  1 hour  
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 70S-3 ø1.6 EN 50-200 7-16 5-10 <2500 

3~n SMAW E7018-1 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
NACE 175 Requirements: Yes 
References Standards: Please Refer to section “4. REFERENCES” 
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6.9. WPS-HY-CS-NACE-009 

 

WPS No: WPS-HY-CS-NACE-009 (ASME Sec. IX) JOINTS 

PQR No.:   Joint Design:  Groove  
Welding Process:  GTAW + SMAW Backing:     YES (for GTAW) – NO (For SMAW) 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Weld Metal 

BASE METALS Root Opening:  2-2.5 mm 
Material Spec.     
Nozzle Neck to Shell / head (Without Pad)  
SA-105 N (NACE MR0175) / SA-105 (NACE MR0175) / SA- 516 Gr70 To SA-
106 Gr B (NACE MR0175) / SA-516 Gr.70 N (NACE MR0175) / SA-234 WPB 
(NACE MR0175) 

 

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    5-40 mm,  Fillet: ALL       
Max Weld Thickness:  GTAW ≤ 8 mm, SMAW ≤ 32 mm 
Max Pass Thickness under 13 mm:    ■ YES   □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:                         DC 
6 4 

A No.:        1        1 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.18 5.1 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): ER70S-3 E7018-1 Transfer Mode:                                 NA             

  Size of Filler Metal (mm): Ø1.6 ø3.25 Wire Feed Speed:                             NA        
Trade Name: AMA40-13T AMA1177F Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                        1G,2G,5G String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   UPHILL Orifice Nozzle, Or Gas Cup Size:          10 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                        25°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       170°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   Min. 595°C      
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.99% 10~15 Lit/min 

Hold Time:  1 hour  
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 70S-3 ø1.6 EN 50-200 7-16 5-10 <2500 

3~n SMAW E7018-1 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
NACE 175 Requirements: Yes 
References Standards: Please Refer to section “4. REFERENCES” 
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6.10. WPS-HY-CS-NACE-010 
 

WPS No: WPS-HY-CS-NACE-010 (ASME Sec. IX) JOINTS 

PQR No.:   Joint Design:  Groove 
Welding Process:  GTAW + SMAW Backing:    YES (for GTAW) – NO (For SMAW) 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  Weld Metal 

BASE METALS Root Opening:  2±1 mm 

Material Spec.     
W.N Flange to Pipe/Nozzle Neck  
SA-105 N (NACE MR0175) to SA-106 Gr B N   

P- NO.: 
P-No. 1 to P-No. 1  
Thickness Range: 
Groove (Max.):    5-40 mm,    Fillet: ALL       
Max Weld Thickness:  GTAW ≤ 8 mm,   SMAW ≤ 32 mm 
Max Pass Thickness under 13 mm:    ■  YES   □  NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:                         DC 
6 4 

A No.:        1        1 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.18 5.1 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): ER70S-3 E7018-1 Transfer Mode:                                 NA             

  Size of Filler Metal (mm): Ø1.6 ø3.25 Wire Feed Speed:                             NA        
Trade Name: AMA40-13T AMA1177F Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                        1G,2G,5G String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   DOWNHILL Orifice Nozzle, Or Gas Cup Size:           10 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                        25°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       170°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   Min. 595°C      
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.99% 10~15 Lit/min 

Hold Time:  1 hour  
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 70S-3 ø1.6 EN 50-200 7-16 5-10 <2500 

3~n SMAW E7018-1 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
NACE 175 Requirements: Yes 
References Standards: Please Refer to section “4. REFERENCES” 
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6.11.  WPS-HY-CS-NACE-011 

WPS No: WPS-HY-CS-NACE-011 (ASME Sec. IX) JOINTS 

PQR No.:   Joint Design:  Fillet 
Welding Process:  SMAW Backing:    ▪YES           ▫ No 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type: Base Metal  

BASE METALS Root Opening:  - 

Material Spec.     
Ext. / Int. To Shell / Ext. 
SA-516 Gr70 N (NACE MR0175) / SA-283 C / SA-36 / SA-516 Gr 70 To SA-516 Gr70 
N (NACE MR0175) / SA-106 Gr B N (NACE MR0175) 

 

P- NO.: 
P-No. 1 to P-No. 1  

Thickness Range: 
Groove (Max.):    -,     Fillet: ALL       
Max Weld Thickness:  ALL 
Max Pass Thickness under 13 mm:    ■ YES   □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
SMAW 

Current AC or DC:                         DC 
4 

A No.:        1 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.1 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): E7018-1 Transfer Mode:                                 NA             
Size of Filler Metal (mm): ø3.25 Wire Feed Speed:                             NA        
Trade Name: AMA1177F Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                        1F,2F,3F String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   DOWNHILL Orifice Nozzle, Or Gas Cup Size            - 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                        25°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       170°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   Min. 595°C      
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding - - - 

Hold Time:  1 hour  
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~n SMAW E7018-1 ø3.25 EP 90-140 19-20 7-15 684-2400 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
NACE 175 Requirements: Yes 
References Standards: Please Refer to section “4. REFERENCES” 
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6.12. WPS-HY-CS-NACE-012 

WPS No: WPS-HY-CS-NACE-012 (ASME Sec. IX) JOINTS 

PQR No.: Joint Design:  Groove  
Welding Process:  GTAW + SMAW Backing:    YES (for GTAW) – NO (For SMAW) 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type: Weld Base  

BASE METALS Root Opening:  2±1 mm 

Material Spec.     
Pipe To Pipe / Accessories 
SA-106 Gr B (NACE MR0175) To SA-106 Gr B (NACE MR0175)  

P- NO.: 
P-No. 1 to P-No. 1 
Thickness Range: 
Groove (Max.):    5-40 mm,     Fillet: ALL       
Max Weld Thickness:  GTAW ≤ 8 mm,   SMAW ≤ 32 mm 
Max Pass Thickness under 13 mm:    ■  YES   □  NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:   DC 
6 4 

A No.:   1   1 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.18 5.1 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): ER70S-3 E7018-1 Transfer Mode:    NA  

  Size of Filler Metal (mm): Ø1.6  ø3.25 or ø4 Wire Feed Speed:   NA  
Trade Name: AMA40-13T AMA1177F Heat Input (Max):    See Below Table 

POSITION TECHNIQUE 
Position:   1G,2G,5G String or Weave Bead:    STRING & WEAVE 
Welding Progression:   DOWNHILL Orifice Nozzle, Or Gas Cup Size:    10 

PREHEAT Initial and Inter Pass Cleaning:   BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:  - 
Temperature Minimum:   25°C Multi or Single Pass:    MULTI PASS 
Interpass Temperature Maximum:   170°C Single or Multiple Electrodes:   SINGLE  
Preheat Maintenance:    - 

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   Min. 595°C 
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.99% 10~15 Lit/min

Hold Time:  1 hour  
Backing - - -
Training - - -

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 70S-3 ø1.6 EN 50-200 7-16 5-10 <2500 

3~n SMAW E7018-1  ø3.25 or ø4 EP 90-140 19-20 7-15 684-2400 

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
NACE 175 Requirements: Yes 
References Standards: Please Refer to section “4. REFERENCES” 
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6.13. WPS-HY-CS-SS-013 

WPS No: WPS-HY-CS-SS-013 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-HY-PART-30 Joint Design:  Fillet 
Welding Process:  SMAW Backing:    ▪YES           ▫ No 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type: Base Metal  

BASE METALS Root Opening:  - 

Material Spec.     
External Attachment  
S.S.304 To SA-36 

 

P- NO.: 
P-No. 8 to P-No. 1  

Thickness Range: 
Groove (Max.):    -,     Fillet: ALL       
Max Weld Thickness:  ALL 
Max Pass Thickness under 13 mm:    ■ YES   □ NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
SMAW 

Current AC or DC:                         DC 
5 

A No.:        8 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.1 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): E309-16 Transfer Mode:                                 NA             
Size of Filler Metal (mm): Ø2.6, Ø3.2 Wire Feed Speed:                             NA        
Trade Name: Hyundai S-309.16N Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                        1F,2F,3F String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   DOWNHILL Orifice Nozzle, Or Gas Cup Size            - 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                        25°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       170°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   - 
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding - - - 

Hold Time:  - 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~n SMAW E309-16 ø3.2 EP 70-115 19-20 7-15 532-1971 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.14. WPS-HY-SS-014 

WPS No: WPS-HY-SS-014 (ASME Sec. IX) JOINTS 

PQR No.:  PQR-HY-PART-29 Joint Design:  Groove  
Welding Process:  GTAW + SMAW Backing:    YES (For GTAW) – NO (For SMAW) 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  WELD METAL 

BASE METALS Root Opening:  2±1 mm 

Material Spec.     
Pipe To Pipe / Accessories 
ASTM A312 TP316L To ASTM A312 TP316L  

P- NO.: 
P-No. 8 to P-No. 8  
Thickness Range: 
Groove (Max.):   1.5-17 mm,  Fillet: ALL       
Max Weld Thickness:  GTAW ≤ 6 mm, SMAW ≤11 mm 
Max Pass Thickness under 13 mm:    ■ YES   □  NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
GTAW SMAW 

Current AC or DC:                         DC 
6 5 

A No.:         8        8 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.9 5.4 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): ER 316 L E316L–16 Transfer Mode:                                 NA             

  Size of Filler Metal (mm): Ø1.6-ø2.4 Ø2.5-ø3.25 Wire Feed Speed:                             NA        
Trade Name: AMA30-13T AMA 1509JC Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                        1G,2G,5G String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   UPHILL Orifice Nozzle, Or Gas Cup Size:           10 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                       10°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       250°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   -      
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding Argon 99.997% 10~25 Lit/min 

Hold Time:  - 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 GTAW ER 316 L ø2.4 EN 70 ~ 130 7-15 5 ~ 10 <1500 

3~n SMAW E316L–16 ø3.25 EP 70-120 19 ~ 20 7 ~ 15 532-2057 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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6.15. WPS-HY-SS-015 

 

WPS No: WPS-HY-SS-015 (ASME Sec. IX) JOINTS 

PQR No.:   Joint Design:  Fillet 
Welding Process:  SMAW Backing:    ▫ YES            ▪No 
Types:     Manual      □   Semiautomatic      □   Automatic  Backing Material or Type:  -  

BASE METALS Root Opening:  2±1 mm 

Material Spec.     
External (S.S) 
ASTM A312 TP316L To ASTM A240 316L 

 
 

P- NO.: 
P-No. 8 to P-No. 8  
Thickness Range: 
Groove (Max.):    Fillet: ALL       
Max Weld Thickness:  ALL THK. 
Max Pass Thickness under 13 mm:    ■  YES   □  NO 

FILLER METALS ELECTRICAL CHARACTERISTICS 

F No.: 
SMAW 

Current AC or DC:                         DC 
5 

A No.:       8 Polarity, Amps. & Volts (Range):   See Below Table 
Spec. No.: 5.4 Tungsten Electrode Size & Type:    See Below Table and Filler Metal 
AWS No. (Class): E316L–16 Transfer Mode:                                 NA             
Size of Filler Metal (mm): Ø2.5-ø3.25 Wire Feed Speed:                             NA        
Trade Name: AMA 1509JC Heat Input (Max):                                     See Below Table 

POSITION TECHNIQUE 
Position:                                       1F,2F,3F String or Weave Bead:                            STRING & WEAVE 
Welding Progression:                   DOWNHILL Orifice Nozzle, Or Gas Cup Size:           - 

PREHEAT Initial and Inter Pass Cleaning:              BRUSHING & GRINDING 
PREHEATING & INTERPASS TEMPERATURE  Oscillation:                                              - 
Temperature Minimum:                        25°C  Multi or Single Pass:                              MULTI PASS  
Interpass Temperature Maximum:       170°C Single or Multiple Electrodes:               SINGLE    
Preheat Maintenance:                            -  

POST WELD HEAT TREATMENT GAS 

Temperature (°C):   -      
Percent Composition Gas Mixture Flow Rate (Min) 

Shielding - - - 

Hold Time:  - 
Backing - - - 
Training - - - 

ELECTRODE 

Weld Layers 
Welding 

Processes 
Filler Metal Current: Type \ Amp(A) Volt 

Range (V) 
Travel Speed 
Range (cm/min) 

Heat Input 
Class Dia. (mm) Polar Range. 

1~2 SMAW E316L–17 ø2.5 EP 45-80 19 ~ 20 7 ~ 15 342-1371 

3~n SMAW E316L–17 ø3.25 EP 70-120 19 ~ 20 7 ~ 15 532-2057 

         

Note: 
Electrode Baking Condition: 300 to 350 °C for 2 Hours or Vacuum pack. 
References Standards: Please Refer to section “4. REFERENCES” 
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7. PQR 

7.1. PQR-HY-PART-026 

WPS NO: WPS-HY-CS-001/002/003/004/005/006 PQR-HY-PART-026 

JOINTS (QW-402) BASE METAL (QW-403) 

Groove  P-NO: 1 GROUP NO: 1/2 

TO P-NO: 1 TO GROUP NO: 1/2 

SPECIFICATION TYPE AND GRADE: SA-106 GR. B 

TO SPECIFICATION TYPE AND GRADE: SA-106 GR. B 
THICKNESS: PIPE 4" SCH 80 

FILLER METAL (QW-404) GTAW SMAW 

SPEC. NO.: 5.18 5.1 

AWS NO.: ER 70S-6 E 7018  

F.NO.: 6 4 
A.NO.: 1 1 
FILLER METAL TRADE NAME: HYUNDAI ST-50.6 AMA 1177F 

SIZE OF FILLER METAL: Ø 2.4 Ø 2.5,3.25,4.0 

THICKNESS WELD (t): 2 6.5 

POSITIONS (QW-405) POSITIONS OF GROOVE: 5G 

PREHEAT (QW-406) POSTWELD HEAT TREATMENT (QW-407) 

PREHEAT TEMPERATURE: MIN.: 10°C TEMPERATURE RANGE: - 

INTERPASS TEMPERATURE: MAX.: 250°C TIME RANGE: - 

ELECTRICAL CHARACTERISTICS (QW-409) 

WELD 
LAYER PROCESS 

FILLER 
METAL 
CLASS 

DIAMETER 
(mm) 

AMPERAGE. 
(A) 

VOLTAGE 
(V) POLARITY 

TRAVEL 
SPEED 

 (cm/min) 

THICKNESS 
(mm) REMARK 

1 GTAW ER 70S-6 2.4 220 15 DC/EN 9 2  - 

2~n SMAW E7018 3.25 140 20 DC/EP 9 6.5  - 

GAS (QW-408) 

SHIELDING ARGON MIXTURE: 100% FLOW RATE: 15~25 Lit/min 

TECHNIQUE (QW-410) 

STRING OR WEAVE BEAD: STRING & WEAVE INITIAL AND INTERPASS CLEANING: BRUSHING & GRINDING 

METHOD OF BACK GOUGING: N/A MULTIPLE OR SINGLE PASS (PER SIDE): MULTIPLE 

MULTIPLE OR SINGLE ELECTRODE: SINGLE TRAVEL SPEED (RANGE): 5~20 cm/min 

TENSILE TEST (QW-150) 

Sampling 
 location 

A*B (mm) 

Cross-
Sectional 
Area (So) 

(mm2) 

Yield 
Strength  

(Ys) 
(N/mm2) 

Ultimate Strength (Rm) 
(N/mm2) 

Type of Failure & 
Location 

TT٦ 19.09*7.9 150.81  442 Base Metal 

TT١٢ 19.07*8.46 161.33  432 Base Metal 

HARDNESS TEST (HV10) 

Row.1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 

Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM WM WM 
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HV 148.8 149.7 150.5 157 156 155 157 158 178 179 179 

Row.1 P12 P13 P14 P15 P16 P17 P18 P19 - - - 

Location HAZ HAZ HAZ HAZ HAZ BM BM BM - - - 

HV 158 157 158 156 157 157 159 158    
Row.2 P20 P21 P22 P23 P24 P25 P26 P27 P28 - - 

Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM - - 

HV 148.8 149.7 148.8 156 157 158 156 158 164   
Row.2 P29 P30 P31 P32 P33 P34 P35 P36 - - - 

Location HAZ HAZ HAZ HAZ HAZ Base Base Base - - - 

HV 157 158 156 155 157 158 159 158    

GUIDED-BEND TESTS (QW 160) 

NO Diameter of Plug 
(mm) Sampling Location Width*Thickness (mm) Angle Result 

1 4t Face I (1-2) 9*10 180 Satisfactory 

2 4t Root II (4-5) 9*10 180 Satisfactory 

3 4t Face II (7-8) 9*10 180 Satisfactory 

4 4t Root II (10-11) 9*10 180 Satisfactory 

RADIOGRAPHIC TEST (QW191) 

Description No. of Film Film Size (cm) Result Type of defect & Location 

PQR-HY-PART-026 2  10*18  Accept Less Than 0.8 mm 

 

  
 
 
 
 
 
  

WELDING PARAMETERS TABLE 

WELD 
LAYER 

PROCESS 
FILLER METAL CURRENT 

VOLTAGE 
RANGE (V) 

TRAVEL 
SPEED 
RANGE 

(cm/min) 

HEAT 
INPUT 
(J/mm) 

SEQUENCES 
CLASS DIA. (mm) TYPE. AMPERAGE 

RANGE (A) 

1 GTAW ER 70S-6 2.4 DC/EN 200~300 15~20 5~10 <2500 

1) JOINT 
PREP. 

2) FIT-UP 

2 SMAW E 7018 3.25 DC/EP 90~140 19~20 7~15 684-2400 

3) 
WELDING 
4) PT (for 
root pass) 

REST SMAW E 7018 4 DC/EP 120~170 20~22 12~20 840-2035 

5) 
WELDING 

6) 
FINISHING 

7) NDT (As 
per 

procedure) 
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  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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7.2. PQR-H-PART-31 

WPS No.: WPS-HY-CS-NACE-007/008/009/010/011/012 PQR No.: PQR-H-PART-31 
JOINTS (QW-402)  Base Metals (QW-403) 

 

P-NO.: 1 GROUP NO.: 2 
TO P-NO.:1 TO GROUP NO.: 2 

SPECIFICATION TYPE AND GRADE: SA-516 Gr 70 N (NACE MR0175) 
TO SPECIFICATION TYPE AND GRADE:  SA-516 Gr 70 N (NACE MR0175) 
TEST COUPON:  Plate, thickness 20 mm  

FILLER METAL(QW-404) GTAW SMAW 

SPEC.NO. (SAF):     5.18 5.1 
AWS NO.(CLASS): ER70S-3 E7018-1 
F.NO.:                                                                   6 4 
A.NO.:                                                                             1 1 
SIZE OF FILLER METALS: Ø1.6 Ø 2.5-Ø3.25 
FLUX TYPE - - 
TRADE NAME  AMA40-13T AMA1177F 
THICKNESS WELD t 4 16 
Note: Use of fluxes from re-crushed slag is not permitted. 

POSITIONS(QW-405) POSITIONS OF GROOVE: 
PREHEAT (QW-406)                      • POSTWELD HEAT TREATMENT(QW-407) 
PREHEAT TEMP.:     MIN.: 25°C TEMPERATURE RANGE: Min 595 °C 
INTERPASS TEMP.: MAX.: 170°C TIME RANGE: ٦٠ min 
GAS (QW-408) 

SHIELDING Argon Mixture: 99.99% Flow Rate:10-15 Lit/Min 
ELECTRICAL CHARACTERISTICS (QW-409) 

WELD 
LAYER Process 

FILLER 
METAL 
CLASS 

Dia.(mm) AMPS. 
(Range) 

Volts 
(Range) Polarity 

Travel 
Speed 

(cm/min
) 

Thickness mm REMARK 

1 GTAW ER 70S-3 1.6~2.4 50-200 7-16 EN 5-10 4  
2 SMAW E7018-1 2.5 65-95 19-20 EP 7-15 3  

3-n SMAW E7018-1 3.25 90-140 19-20 EP 7-15 13  
TECHNIQUE (QW-410) 
STRAING OR WEAVE BEAD:  STRING & WEAVE INITIAL AND INTERPASS CLEANING: BRUSHING & GRINDING 
METHOD OF BACK GOUGING: - MULTIPLE OR SINGLE PASS (PER SIDE): MULTIPLE 
MULTIPLE OR SINGLE ELECTRODE: SINGLE TRAVLE SPEED (RANGE):  

HARDNESS TEST (HV10) 
Row.1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 

Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM WM WM 
HV 182 183 180 210 212 209 213 210 187 188 187 

Row.1 P12 P13 P14 P15 P16 P17 P18 P19 - - - 
Location HAZ HAZ HAZ HAZ HAZ BM BM BM - - - 

HV 216 215 213 215 213 182 183 182    
Row.2 P20 P21 P22 P23 P24 P25 P26 P27 P28 - - 

Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM - - 
HV 182 183 185 185 186 187 188 187 173   

Row.2 P29 P30 P31 P32 P33 P34 P35 P36 - - - 
Location HAZ HAZ HAZ HAZ HAZ Base Base Base - - - 

HV 189 191 189 188 187 185 183 185    
TENSILE TEST (QW-150) 

Row A*B(mm) So(mm2) Ys (N/mm2) Rm (N/mm2) Type of Failure & Location 
1 19.07*23.20 442.42 - 551 From weld metal 
2 19.05*23.40 445.77 - 552 From weld metal 

GUIDED-BEND TESTS(QW160) 

No Diameter of Pluger 
(mm) Sampling Location Width*Thick (mm) Angle Result 

1 4t Side I 23*10 180 Accept 

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  34 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
2 4t Side II 23*10 180 Accept 
3 4t Side III 23*10 180 Accept 

RADIOGRAPHIC TEST (QW191) 
Description No. of Film Film Size (cm) Result Type of defect & Location 

PQR-H-PART-31 1 10*30 Accept 
Porosity:19cm/slag 

inclusion:21cm 
 
 
 
 
 

 

WELD 
LAYERS 

PROCESS 

FILLER METAL CURRENT 
VOLT 

RANGE 

TRAVEL 
SPEED 
RANGE 
Cm/MIN. 

HEAT 
INPUT(j/mm) 

SEQUENCES 
CLASS DIA. TYPE AMP.RANGE 

1 GTAW ER70S-3 1.6 EN 50-200 7-16 5-10 <2500 
1) JOINT PREP. 
2) FIT-UP 
3) WELDING 
4) P.T. (for root pass) 
5) WELDING 
6) FINISHING  

2 SMAW E7018-1 2.5 EP 65-95 19-20 7-15 494-1629 

rest SMAW E7018-1 3.25 EP 90-140 19-20 7-15 684-2400 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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V01 0002 PR QC 120 HY GCS BK 

  

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض
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V01 0002 PR QC 120 HY GCS BK 

  
 

 
 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  45 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض
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 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا
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W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 

7.3. PQR-HY-PART-30 

WPS No.: WPS-HY-CS-SS-013 PQR-HY-PART-30 
JOINTS (QW-402)  Base Metals (QW-403) 
Groove    

                               

P-NO.: 8 GROUP NO.: 1 
TO P-NO.:1 TO GROUP NO.: 2 

SPECIFICATION TYPE AND GRADE: SA-240 316 
TO SPECIFICATION TYPE AND GRADE:  SA-516 Gr70 
TEST COUPON:   Plate Thickness 10mm 

ABOUT GTAW SMAW 
SPEC.NO. (SAF): 5.9 5.4 

AWS NO.(CLASS): ER309 E 309 

F.NO.: 6 5 

A.NO.: 8 8 

SIZE OF FILLER METALS: Ø2.4 ø2.6- ø3.2 

FLUX / FILLER METAL TRADE NAME  HYUNDAI-ST-309 HYUNDAI-S-309.16N  

THICKNESS WELD  3mm 7mm 

POSITIONS(QW-405) POSITIONS OF GROOVE:1G,2G,3G,5G 
PREHEAT (QW-406) • POSTWELD HEAT TREATMENT(QW-407) 
PREHEAT TEMP.:     MIN.: 10°C (for P-No 1) TERPERATURE RANGE: N/A 
INTERPASS TEMP.: MAX.: 250°C (for P-No 1) TIME RANGE: N/A 

GAS (QW-408) 
SHIELDING Argon Mixture: 99.99% Flow Rate:15-25 lit/min 

ELECTRICAL CHARACTERISTICS (QW-409) 

WELD 
LAYER Process 

FILLER 
METAL 
CLASS 

Dia.(mm) AMPS. 
(Range) 

Volts 
(Range) Polarity 

Travel 
Speed 

(cm/min) 
Thickness mm REMARK 

1 GTAW ER309 Ø2.4 200~300 15~20 DCEN 5~10 3 - 

2 SMAW E309 Ø2.6 50~85 22~25 DCEP 7.5~15 3 - 

Rest SMAW E309 Ø3.2 70~115 19~20 DCEP 7~15 4 - 

TECHNIQUE (QW-410) 
STRAING OR WEAVE BEAD:  STRING & WEAVE INITIAL AND INTERPASS CLEANING: BRUSHING & GRINDING 
METHOD OF BACK GOUGING: - MULTIPLE OR SINGLE PASS (PER SIDE): MULTIPLE 
MULTIPLE OR SINGLE ELECTRODE: SINGLE TRAVLE SPEED (RANGE): 5~15 Cm/Min according to next Table 
HARDNESS TEST 

Row.1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 

Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM WM WM 

HV 178 179 178 176 176 177 176 177 181 180 181 

Row.1 P12 P13 P14 P15 P16 P17 P18 P19 - - - 
Location HAZ HAZ HAZ HAZ HAZ BM BM BM - - - 
HV 173 173 170 171 171 168 167 168 - - - 

Row.2 P20 P21 P22 P23 P24 P25 P26 P27 P28 - - 
Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM - - 
HV 179 179 178 187 187 186 186 187 198 - - 

Row.2 P29 P30 P31 P32 P33 P34 P35 P36 - - - 
Location HAZ HAZ HAZ HAZ HAZ Base Base Base - - - 
HV 193 193 192 191 191 167 168 168 - - - 

TENSILE TEST (QW-150) 
Row A*B(mm) So(mm2) Ys (N/mm2) Rm (N/mm2) Type of Failure & Location 

1 19.11*11.91 227.60 - 512 Base metal 

2 18.96*11.80 223.72 - 513 Base metal 

GUIDED-BEND TESTS(QW160) 

No Diameter of Pluger 
(mm) Sampling Location Width*Thick (mm) Angle Result 

1 4t Side I 11*10 180 Accept 

2 4t Side II 11*10 180 Accept 

3 4t Side III 11*10 180 Accept 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  51 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
4 4t Side IV 11*10 180 Accept 

RADIOGRAPHIC TEST (QW191) 
Description No. of Film Film Size (cm) Result Type of defect & Location 

PQR-HY-PART-30 1 10*32 Accept Slag inclusions:5,12 cm 

 
 
 
 
 

 

WELD 
LAYERS 

PROCESS 

FILLER METAL CURRENT 
VOLT 

RANGE 

TRAVEL 
SPEED 
RANGE 
Cm/MIN. 

HEAT 
INPUT(j/mm) 

SEQUENCES 
CLASS DIA. TYPE AMP.RANGE 

1 GTAW ER309 Ø2.4 DCEN 200~300 15~20 5~10 Under 1500 
1) JOINT PREP. 
2) FIT-UP 
3) WELDING 
4) P.T. (for root pass) 
5) WELDING 
6) FINISHING  

2 SMAW E309 Ø2.6 DCEP 50~85 19~22 7~15 380~1602 

Rest SMAW E309 Ø3.2 DCEP 70~115 19~20 7~15 532~-1971 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  52 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  53 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  54 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  55 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 
 

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  56 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 

 
 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  57 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  58 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 
 
 

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  59 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 
 

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  60 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

7.4. PQR-HY-PART-29 

WPS No.: WPS-HY-SS-014 / 015 PQR-HY-PART-29 
JOINTS (QW-402)  Base Metals (QW-403) 

 

P-NO.: 8 GROUP NO.: 1 
TO P-NO.:8 TO GROUP NO.: 1 

SPECIFICATION TYPE AND GRADE: ASTM 312 Gr TP 316L 
TO SPECIFICATION TYPE AND GRADE:  ASTM 312 Gr TP 316L 

TEST COUPON:  Pipe 4″ sch.80 

FILLER METAL(QW-404) GTAW SMAW 

SPEC.NO. (SAF): 5.9 5.4 

AWS NO.(CLASS): ER316 E316L-16 

F.NO.: 6 5 

A.NO.: 8 8 

SIZE OF FILLER METALS: Ø2.4 Ø2.6-ø3.25 

FLUX TYPE - - 

FLUX TRADE NAME  HYUNDAI-ST-316 HYUNDAI-S-316L.16N 

THICKNESS WELD t 3 5.5 
Note: Use of fluxes from re-crushed slag is not permitted. 

POSITIONS(QW-405) POSITIONS OF GROOVE:1G,2G,5G 
PREHEAT (QW-406) • POSTWELD HEAT TREATMENT(QW-407) 
PREHEAT TEMP.:     None TERPERATURE RANGE: N/A 
INTERPASS TEMP.: MAX.: 150°C TIME RANGE: N/A 
Maximum Thickness Per Pass < 13 mm:  yes ●                 No □ 
GAS (QW-408) 

SHIELDING Argon Mixture: 99.997% Flow Rate:15-25 lit/min 
ELECTRICAL CHARACTERISTICS (QW-409) 

WELD 
LAYER Process 

FILLER 
METAL 
CLASS 

Dia.(mm) AMPS. 
(Range) 

Volts 
(Range) Polarity 

Travel 
Speed 

(cm/min) 
Thickness mm REMARK 

1 Ø2.4 ER316 Ø2.4 200~300 15~20 DCEN 5~10 3 - 
2 Ø2.6 E316L-16 Ø2.6 50~85 22~25 DCEP 7.5~15 3 - 

Rest Ø3.2 E316L-16 ø3.25 70~120 19~20 DCEP 7~15 2.5 - 
TECHNIQUE (QW-410) 

STRAING OR WEAVE BEAD:  STRING & WEAVE INITIAL AND INTERPASS CLEANING: BRUSHING & GRINDING 
METHOD OF BACK GOUGING: - MULTIPLE OR SINGLE PASS (PER SIDE): MULTIPLE 
MULTIPLE OR SINGLE ELECTRODE: SINGLE TRAVLE SPEED (RANGE): 5~15 Cm/Min according to next Table 

HARDNESS TEST (HV10) 
Row.1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 

Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM WM WM 

HV 180 180 179 187 186 189 187 186 213 213 213 

Row.1 P12 P13 P14 P15 P16 P17 P18 P19 - - - 
Location HAZ HAZ HAZ HAZ HAZ BM BM BM - - - 
HV 185 186 187 185 186 180 179 179 - - - 

Row.2 P20 P21 P22 P23 P24 P25 P26 P27 P28 - - 
Location Base Base Base HAZ HAZ HAZ HAZ HAZ WM - - 
HV 181 180 179 187 186 189 187 186 228 - - 

Row.2 P29 P30 P31 P32 P33 P34 P35 P36 - - - 
Location HAZ HAZ HAZ HAZ HAZ Base Base Base - - - 
HV 187 185 186 187 186 179 181 180 - - - 

TENSILE TEST (QW-150) 
Row A*B(mm) So(mm2) Ys (N/mm2) Rm (N/mm2) Type of Failure & Location 

1 18.97*5.85 110.97 - 563 Weld metal 
2 18.94*5.64 106.82 - 588 Weld metal 

GUIDED-BEND TESTS(QW160) 

No Diameter of Pluger 
(mm) Sampling Location Width*Thick (mm) Angle Result 

1 4t FACE (1,2) 36*6 180 Accept 
2 4t ROOT (4,5) 36*6 180 Accept 

Groove 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  61 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
3 4t FACE (7,8) 36*6 180 Accept 
4 4t ROOT (10,11) 36*6 180 Accept 

RADIOGRAPHIC TEST (QW191) 
Description No. of Film Film Size (cm) Result Type of defect & Location 

PQR-HY-PART-29 2 10*20 ACCEPT - 
 
 
 
 
 

 

WELD 
LAYERS 

PROCESS 

FILLER METAL CURRENT 
VOLT 

RANGE 

TRAVEL 
SPEED 
RANGE 

Cm/MIN. 

HEAT 
INPUT(j/mm) 

SEQUENCES 
CLASS DIA. TYPE AMP.RANGE 

1 GTAW ER316L Ø2.4 DCEN 70-130 7-15 5-10 Under 1500 1) JOINT PREP. 
2) FIT-UP 
3) WELDING 
4) P.T. (for root pass) 
5) WELDING 
6) FINISHIN 

2 SMAW E316L-16 Ø2.6 DCEP 50~85 22~25 7~15 440~1700 

Rest SMAW E316L-16 ø3.25 DCEP 70~120 19~20 7~15 532~2057 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  62 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
 

NISOC 

  63 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 

 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  64 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 

 
 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  65 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  66 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 

 
 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  67 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  
 
 

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  68 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  69 از     :  شماره صفحه   ٧١   
W.P.S & P.Q.R شماره پيمان:  

  ٠٥٣ - ٠٧٣ – ٩١٨٤  پروژه  بسته كاري  صادركننده  تسهيلات   رشته  نوع مدرك  سريال  نسخه 
V01 0002 PR QC 120 HY GCS BK 

  

 
 



 
 

 
 

  

 نك يب ينفت   دانيم د يتول  شينگهداشت و افزا

  و ابنيه تحت الارض   سطح الارض

 
  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 

  )  BK-HD-GCS-CO-0008_03(قرارداد 
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  خريد پكيج هاي كمپرسور گاز (رفت و برگشتي) بينك 
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