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   ----------------------------------------------------------------- 

      REVISION STATUS 

   -----------------------------------------------------------------                    

    REVISION NO: CLAUSE NO   DETAIL OF REVISION 

   ----------------------------------------------------------------- 

      00              ----      1)PR:QE:021/02 renumbered                                  

                     as SIP:NP:06.           

                                            

                2)Editorial corrections                              

           for clarity. 

 

        3)Clause 3.1 modified. 

 

01 3.1    Code related change  

3.2   For better clarity 

3.2.1 -do- 

3.2.3   Code related change 

3.2.5   For better clarity 

4.4    Code related change 
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1.0 SCOPE 

 

 

1.1 This  procedure  details out the visual inspection of all base  

metal  surfaces  and  weld joints of Non pressure parts.  

 

 

    2.0 REFERENCE DOCUMENTS 

 

 AWS D 1.1 & Relevant drawings 

 

3.0 VISUAL INSPECTION OF GAS CUT EDGES 

 

    3.1 Acceptability and repair of mill induced laminar 

discontinuities in cut surfaces  

 

 ------------------------------------------------------------- 

 Description of Discontinuity      Repair Required 

 ------------------------------------------------------------- 

 Any discontinuity 25mm     No repair .  

 in length or less 

 

 Any discontinuity over 25mm in    No repair                  

 length and 3mm max. depth       

      (after grinding & confirmation                                 

of depth on 10% of total such 

          locations)        

 

 Any discontinuity over 25mm in    Remove by grinding and weld 

 length with depth over 3mm but 

 not greater than 6mm. 

 

 Any discontinuity over 25mm in    Completely remove and weld. 

 length with depth over 6mm but 

 not greater than 25mm. 

 

 Any discontinuity over 25mm in    See Cl.3.2 

 length with depth greater than  

 25mm. 

      -------------------------------------------------------------- 

  3.2 For discontinuities over 25mm in length with depth greater than 

25mm,  discovered  by visual inspection(and subsequent grinding 

for depth assessment) of plate cut edges/ bevel edges before 

welding or  during  examination  of welded joints by 

radiography or ultrasonic inspection, following  procedure 

shall be followed: 
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3.2.1 Prior  to completing  the weld joint, the discontinuities  

such as (W),(X) or (Y) shall be determined visually (for 

length) and by NDT (UT, and /or MPI) for depth and recorded 

for  the size and shape of discontinuity as per Fig.1.  

 

                                           

 

 
 

 

 

 

3.2.2 The  repair  of  the  discontinuity by welding shall be  

allowed  in  case  area  of discontinuity  does  not  exceed 

4% of the cut area with  the  following  exceptions.  If the 

width of the discontinuity or the aggregate width  of  

discontinuities on  any  transverse section, as measured 

perpendicular to the  plate  length,  exceeds 20% of the plate 

width, the limit of 4% area shall be reduced by  percentage  

amount  of  the width exceeding 20% (e.g., if the 

discontinuity  is  30%  of plate width, the area of 

discontinuity cannot exceed 3.6% of the plate area). The 

discontinuity  on  the  cut  edge of the plate shall be gouged  

out  to  a  depth  of 25mm beyond its intersection of the 

surface by chipping, or carbon arc  gouging, or  grinding and 

blocked off by welding with manual shielded metal arc  process 

in layers not exceeding 3mm in the thickness. 
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3.2.3 If  discontinuity  (Z)  not exceeding the allowable area  is  

discovered  after  the joint has been completed and is 

determined to be 25mm or more away from  the face  of the 

weld, as measured on the plate surface, no repair of 

discontinuity  is required.  If the discontinuity (Z) is less 

than 25mm away from the weld, it shall be gouged out to a 

distance of 25mm from the fusion zone of the weld by  

chipping, air carbon arc gouging or grinding. It shall then be 

blocked off by welding with  low hydrogen SMAW  process for at 

least four layers not to exceed  3mm  thickness  per layer.  

Submerged  arc  or  other welding process may  be  used  for  

remaining layers.                                                         

 

 

3.2.4 If  the area of discontinuity (W), (X), (Y) or (Z) exceeds the 

allowable limits  of Cl.3.2.2, the plate or sub-component 

shall be rejected. 

 

3.2.5 The aggregate length of weld repair shall not exceed 20% of 

length of  plate surface being repaired. 

 

4.0 VISUAL INSPECTION OF WELDS  

 

 

4.1 Visual examination of welds shall be performed after 

completion of welding and  subsequent  cooling  to room 

temperature. However for ASTM A514  and  A517 steels  visual  

examination  of welds shall be performed only after  48  hours  

of completion of welding. 

 

4.2 All welds shall be cleaned to remove slag, spatter etc. and 

visually examined  for defects like crack, undercut, porosity, 

lack of fusion etc. 

 

4.3 The welds shall also be examined for size, shape and 

reinforcement. 
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4.4 ACCEPTANCE CRITERIA AND DISPOSITION DETAILS ARE AS FOLLOWS 
 

 Nature of defects   Acc. norms    Disposition 
 

 1) Crack, Lack of   Not accepted   Confirm by LPI/MPI,       

         fusion, Overlap      repair and retest. 
 

      2) Crater(Except at  Not accepted   Fill by weld deposit. 

         the ends of stitch 

         welds outside the 

         required length) 
 

      3) Undercut  
 

         For T < 25.mm    Up to 1.0 mm    To be ground & merged/ 

      accepted.           welded otherwise.  

                           (Upto 2.0 mm if 

                           within 50mm for  

                           any 300 mm weld  

                           Length.) 
   

         For T => 25.4 mm  Up to 2 .0 mm        >2.0mm to be ground        

                           accepted.            and merged/welded 
            

      4) Porosity-      Piping porosity 

    Transverse Butt   not permitted 

    Welds 
 

    Porosity for other One pore of     (*)Combined length of        

    Butt/Fillet welds  <= 2.5 mm for       pores in fillet welds 

       Each 100 mm of      in web to stiffener: 

       Weld length is    10mm for 25 mm weld & 

                            permitted.(*)     20mm for 300mm weld 

           is however acceptable. 
       

    Weld contour 

 1) Face of fillet    Flat or concave(meeting the throat) 

                            accepted.                     

       convexity is acceptable as below. 

                            2mm for weld width <= 8mm 

                            3mm for weld width > 8mm  < 25 mm 

                                   5mm for weld width >= 25 m 
 

2) Size (Minimum)    As per drawing. 

       Under size permitted as below(*) 

2mm for nominal size < 5mm 

2.5mm for nominal size 6mm  

3mm for nominal size > 8 mm 

        * if undersized weld length is less 

   than of 10% of the total weld length. 
 

3) Reinforcement    Max. 3 mm  

 (groove           
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1.0 SCOPE 
 

1.1 This procedure details out the requirements of Welding procedure 

qualification/ Performance Qualification tests for welders and welding 

operators/ Welding procedure specification and maintenance of records 

for the same at sub Vendor works for structural application. 

   

1.2 REFERENCE DOCUMENTS  
 

1.2.1 AWS D1.1/D1.1M:2008. 

 

2.0 WELDING PROCESS 

a. SMAW -Shielded Metal Arc Welding. 
b. SAW --Submerged Arc Welding. 
c. #GMAW –Gas Metal Arc welding. (Note 1to3 to be strictly followed)  

 

#Note,  

1. Prior approval for GMAW to be obtained from BHEL/quality.  

2. Gas Mixture of 80% Argon & 20% CO2 to be ensured.  

3. All Production welds shall be done inside the closed shed only. 

 

3.0  WELDING PROCEEDURE QUALIFICATION 
 

3.1 Prepare draft WPS and get it approved by BHEL WTC. 

 

3.2 Consumable selected for draft WPS shall be as per BHEL approved brand. 

 

3.2.1 All NDE and pre treatment for plate before/after cutting & during/ 

after welding shall be as per the respective QCP & SQP. 

 

3.3 Test plate of size 180x380mm of Specified thickness-2 nos for all butt 

(fig 5), corner (Fig 9) & fillet (fig 2) weld joints.  

 

3.4 Minimum procedure qualification test requirement for Structural 

Fabrication : Carbon Steel to IS 2062 E250 GR A OR B.  

Sl. 

NO 

Process PL. 

thick 

Pre-heat PWHT Type of Jt. Test-po 

sition 

Position 

qualified 

1 SMAW 25mm NIL NIL Groove butt weld 1G 1G,1F 

2 SMAW 40mm YES 100deg.C NIL Groove butt Weld 2G 1G,2G,1F,2F 

3 SMAW 56mm Yes 100deg.C Yes Groove Butt weld 1G 1G,1F 

4 SMAW 10mm NIL NIL Corner weld 3G 3G, 3F 

5 SMAW * NIL NIL Fillet 3F 3F 

6 SAW 25mm NIL NIL Butt weld 1G 1G,1F 

7 SAW 25 Yes 100deg.C NIL Butt weld 1G 1G & 1F 

8 SAW 56mm YES 100deg.C NIL Corner weld 1G 1G & 1F 

9 SAW * NIL NIL Fillet 1F 1F 

10 SAW * NIL NIL Fillet 1F 1F 

11 GMAW 10mm NIL NIL fillet 3F 1F 

12 GMAW 10mm NIL NIL Groove butt weld 2G 1G,2G,1F,2F  

Note: 

1.0 * Ref fig 8 for size of test plates for fillet welds.  
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2.0 For all other material combinations separate procedure to the 

relevant code/standard shall be qualified before start of 

production welds. 

 

3.0 SAW corner groove weld qualification with 15
o
+30

o
 groove angle (ref 

fig9) shall be done along with plate groove butt weld. 

 

4.0 For pipe WPS qualification Dia. 2 inch of schedule 80 and 6 inch of 

schedule 120 are to be welded in 5G & 2G position respectively. 

This qualifies for all sizes, positions and unlimited thickness of 

pipes and tubes. 

 

3.5 Base material other than Carbon steel, applicable welding process is 

SMAW only. In such cases PQR shall be qualified as per AWS D.1.1.  

 

3.6 Test shall be done in presence of BHEL/ QC or BHEL nominated AIA. 

 

4.0 BASE MATERIAL. 

 

4.1 Test plate base material shall match with drawing or other engineering 

Documents. 

 

4.2 Test plate weld surface shall be ground smooth and free from Oil & 

scales. 

 

5.0 WELDING REQUIREMENT 
 

5.1 Weld groove configuration and dimensions shall be as shown in the 

Draft WPS, drawing or Sketch authorized by engineering for processing. 

 

5.2 All Procedure qualification and production welds of SAW process shall 

be done in 1G/1F position only.  

 

5.3 Details of process and consumable used for welding such as Preheat, 

consumable size, brand name, AWS classification for electrode, Wire 

and flux, Shielding gas etc shall be recorded and maintained. 

 

5.4 Details of the welding parameters Such as Welding current, voltage, 

travel speed, wire feed, shielding gas mixture & gas flow rate etc 

shall be recorded and maintained. 

 

5.5 Details of number of layers and passes of groove or fillet welds 

(fig6) shall be recorded.  

 

5.6 Back gouge/grind the second side as applicable and ensure weld 

soundness by MT/PT before second side weld. 

 

5.7 Complete the weld and ensure weld soundness by applicable NDE (MT, PT, 

and RT or UT). 

 

5.8 Necessary PWHT (as per draft WPS) shall be done before marking the 

test Specimen for mechanical test. 

 

5.9 The defective portion of the welds in the test plate shall be 

discarded and not repaired 
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6.0 Test plate Specimen & test requirement: 
 

6.1 Test Specimen for butt welded test plate as per fig 5 and Fillet/ 

corner welded test plate as per fig 7 shall be punched with inspecting 

engineer’s stamp before cutting the test specimen.(No. of test 

specimen shall be as per table-2) 

 

6.2 WPS test specimen requirement for mechanical test are as follows: 

Table 2 

Test pl. 

thickness & 

dia. In mm 

Reduced  

Section 

tensile 

Bend test 4t,180
0
 

Macro 

thick qualified 
Dia. 

Qualified  Root  face Side Min. Max. 

T 3 to 10 2 2 2 * -- 3mm 2T -- 

T>10 T < 25 2 -- -- 4 -- 3mm 2T -- 

T25 & over 2 -- -- 4 ---- 3mm Unlimited -- 

Dia. 50 & t6 2 2 2 - -- 3mm 20mm Dia.20-100 

Dia. 150 t12 2 2 2 - -- 5mm Unlimited Dia.>100mm 

Corner/ 

fillet weld 
-- -- -- -- 3 5mm Unlimited -- 

  

*For 10mm plate or wall thickness, a side bend test may be  

 substituted for each of the required face- and root- bend tests. 

 

7.0 Mechanical test 
 

7.1 Prepare the test specimen as per AWS D1.1 and move to BHEL Lab or NABL 

accredited lab for mechanical testing. 

 

7.2 Mechanical test to be done in presence of BHEL/QC or BHEL nominated 

AIA. 

 

8.0 Preparation of PQR & WPS 
 

8.1 Generate qualified WPS and PQR (as per the format enclosed in page 9 

and 10) indicating all process parameters, Mechanical/ NDE test 

results, reports as applicable and submit to inspection engineer for 

verification and approval. 

 

9.0  Welder/ Welding operator qualification (WQ) 
 

9.1 The welder/ welding operators engaged for procedure qualification 

tests are automatically qualified for production welding. 

 

9.2 Test material: for carbon and alloy steel respective materials shall 

be used for test. 

  

9.3 Test plate size: 200x200x25 mm or 200x200 and respective plate 

thicknesses. 

 

9.4 WQ Test and production position qualified are as follows.  
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Table 3. 
Weld type Test Position Production position qualified 

Plate Groove 3G 1G, 2G, 3G, 1F, 2F & 3F 

Plate groove 1G 1G & 1F 

Plate fillet 1F 1F 

Plate Fillet 3F 1F, 2F & 3F 

Pipe Groove 2G & 5G All position. 

Pipe fillet 4F 1F,2F & 4F 

 Note: Additional position can be qualified if required. Only qualified 

personnel shall be engaged in respective positions for production 

weld. 
 

9.5 WQ Test requirement:  Two Nos of side bend tests or 100% RT for butt 

welded test piece. Macro examination at three faces for fillet welds 

as per fig 7. 
 

9.6 On successful test results WQR (as per the format enclosed in page 8) 

to be prepared & countersigned by inspection engineer and maintained 

for verification. 
 

9.7 WQ period of effectiveness:  
           Qualification is effective unless : 1) The operator or welder is not 

engaged in welding for a period exceeding six months or unless 2) 

There is a specific reason to question his ability. 
 

10 Documentation: 
10.1 Prepare consolidated list of qualified WPS, Welder and Welding 

operator qualification records and maintain. 
 

  

11 Qualification–Types & Limitations 
11.1 Requalification of WPS is required in the following cases 
 

Sl. 

No 

Welding variable SMAW SAW GMAW 

1.  Change from Low hydrogen to non low hydrogen electrode Yes -- -- 

2.  Change from wire & flux combination -- Yes -- 

3.  Change in nominal filler metal diameter by >0.8mm Increase yes 

4.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               >7% Change in voltage each dia. used -- Yes Yes 

5.  % change in travel speed -- >15 >25 

6.  Change in position qualified Yes Yes Yes 

7.  A decrease in Groove angle Yes Yes Yes 

8.  A decrease in Root gap Yes Yes Yes 

9.  An increase in root face  Yes Yes Yes 

10.  Addition or deletion  of PWHT Yes Yes Yes 

 

12 PQR/ WPS requirement for Different strength Base materials 
 

12.1 For dissimilar composition of Low strength to high strength welded 

connections separate PQR and WPS shall be qualified. 
 

12.2 In such cases Low hydrogen electrodes shall only be used.  

 (Preheat,Post heat and PWHT as per applicable SQP and draft WPS).  
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Figure 1 

 
Figure 2 

 
Figure 3 

 
Figure 4 

 
Figure 5 

 

 
Figure 6 
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Figure 7 Fillet weld test specimen Details 

 

 

 

 

 

 

 

 

 

Figure 8 Fillet weld Test plate Selection details 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 9 

Weld Size in mm T1 

minimum 

T2 minimum 

5 12 5 

6 20 6 

8 25 8 

10 25 10 

12 25 12 

16 25 16 

20 25 20 

>20 25 25 

Note: Where the maximum plate thickness used in 

Production is less than the value shown above, the 

Maximum thickness of the production plates may be 

Substituted for T1 & T2. 
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   ----------------------------------------------------------------- 

      REVISION STATUS 

   -----------------------------------------------------------------                    

    REVISION NO: CLAUSE NO   DETAIL OF REVISION 

   ----------------------------------------------------------------- 

      00              ----      1)PR:QE:021/02 renumbered                                  

                     as SIP:NP:06.           

                                            

                2)Editorial corrections                              

           for clarity. 

 

        3)Clause 3.1 modified. 

 

01 3.1    Code related change  

3.2   For better clarity 

3.2.1 -do- 

3.2.3   Code related change 

3.2.5   For better clarity 

4.4    Code related change 
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1.0 SCOPE 

 

 

1.1 This  procedure  details out the visual inspection of all base  

metal  surfaces  and  weld joints of Non pressure parts.  

 

 

    2.0 REFERENCE DOCUMENTS 

 

 AWS D 1.1 & Relevant drawings 

 

3.0 VISUAL INSPECTION OF GAS CUT EDGES 

 

    3.1 Acceptability and repair of mill induced laminar 

discontinuities in cut surfaces  

 

 ------------------------------------------------------------- 

 Description of Discontinuity      Repair Required 

 ------------------------------------------------------------- 

 Any discontinuity 25mm     No repair .  

 in length or less 

 

 Any discontinuity over 25mm in    No repair                  

 length and 3mm max. depth       

      (after grinding & confirmation                                 

of depth on 10% of total such 

          locations)        

 

 Any discontinuity over 25mm in    Remove by grinding and weld 

 length with depth over 3mm but 

 not greater than 6mm. 

 

 Any discontinuity over 25mm in    Completely remove and weld. 

 length with depth over 6mm but 

 not greater than 25mm. 

 

 Any discontinuity over 25mm in    See Cl.3.2 

 length with depth greater than  

 25mm. 

      -------------------------------------------------------------- 

  3.2 For discontinuities over 25mm in length with depth greater than 

25mm,  discovered  by visual inspection(and subsequent grinding 

for depth assessment) of plate cut edges/ bevel edges before 

welding or  during  examination  of welded joints by 

radiography or ultrasonic inspection, following  procedure 

shall be followed: 



                                                                                                       

                                                                             
 

SIP:NP:06  / 01                                                                                                 PAGE  4  OF  6    

 

3.2.1 Prior  to completing  the weld joint, the discontinuities  

such as (W),(X) or (Y) shall be determined visually (for 

length) and by NDT (UT, and /or MPI) for depth and recorded 

for  the size and shape of discontinuity as per Fig.1.  

 

                                           

 

 
 

 

 

 

3.2.2 The  repair  of  the  discontinuity by welding shall be  

allowed  in  case  area  of discontinuity  does  not  exceed 

4% of the cut area with  the  following  exceptions.  If the 

width of the discontinuity or the aggregate width  of  

discontinuities on  any  transverse section, as measured 

perpendicular to the  plate  length,  exceeds 20% of the plate 

width, the limit of 4% area shall be reduced by  percentage  

amount  of  the width exceeding 20% (e.g., if the 

discontinuity  is  30%  of plate width, the area of 

discontinuity cannot exceed 3.6% of the plate area). The 

discontinuity  on  the  cut  edge of the plate shall be gouged  

out  to  a  depth  of 25mm beyond its intersection of the 

surface by chipping, or carbon arc  gouging, or  grinding and 

blocked off by welding with manual shielded metal arc  process 

in layers not exceeding 3mm in the thickness. 
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3.2.3 If  discontinuity  (Z)  not exceeding the allowable area  is  

discovered  after  the joint has been completed and is 

determined to be 25mm or more away from  the face  of the 

weld, as measured on the plate surface, no repair of 

discontinuity  is required.  If the discontinuity (Z) is less 

than 25mm away from the weld, it shall be gouged out to a 

distance of 25mm from the fusion zone of the weld by  

chipping, air carbon arc gouging or grinding. It shall then be 

blocked off by welding with  low hydrogen SMAW  process for at 

least four layers not to exceed  3mm  thickness  per layer.  

Submerged  arc  or  other welding process may  be  used  for  

remaining layers.                                                         

 

 

3.2.4 If  the area of discontinuity (W), (X), (Y) or (Z) exceeds the 

allowable limits  of Cl.3.2.2, the plate or sub-component 

shall be rejected. 

 

3.2.5 The aggregate length of weld repair shall not exceed 20% of 

length of  plate surface being repaired. 

 

4.0 VISUAL INSPECTION OF WELDS  

 

 

4.1 Visual examination of welds shall be performed after 

completion of welding and  subsequent  cooling  to room 

temperature. However for ASTM A514  and  A517 steels  visual  

examination  of welds shall be performed only after  48  hours  

of completion of welding. 

 

4.2 All welds shall be cleaned to remove slag, spatter etc. and 

visually examined  for defects like crack, undercut, porosity, 

lack of fusion etc. 

 

4.3 The welds shall also be examined for size, shape and 

reinforcement. 
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4.4 ACCEPTANCE CRITERIA AND DISPOSITION DETAILS ARE AS FOLLOWS 
 

 Nature of defects   Acc. norms    Disposition 
 

 1) Crack, Lack of   Not accepted   Confirm by LPI/MPI,       

         fusion, Overlap      repair and retest. 
 

      2) Crater(Except at  Not accepted   Fill by weld deposit. 

         the ends of stitch 

         welds outside the 

         required length) 
 

      3) Undercut  
 

         For T < 25.mm    Up to 1.0 mm    To be ground & merged/ 

      accepted.           welded otherwise.  

                           (Upto 2.0 mm if 

                           within 50mm for  

                           any 300 mm weld  

                           Length.) 
   

         For T => 25.4 mm  Up to 2 .0 mm        >2.0mm to be ground        

                           accepted.            and merged/welded 
            

      4) Porosity-      Piping porosity 

    Transverse Butt   not permitted 

    Welds 
 

    Porosity for other One pore of     (*)Combined length of        

    Butt/Fillet welds  <= 2.5 mm for       pores in fillet welds 

       Each 100 mm of      in web to stiffener: 

       Weld length is    10mm for 25 mm weld & 

                            permitted.(*)     20mm for 300mm weld 

           is however acceptable. 
       

    Weld contour 

 1) Face of fillet    Flat or concave(meeting the throat) 

                            accepted.                     

       convexity is acceptable as below. 

                            2mm for weld width <= 8mm 

                            3mm for weld width > 8mm  < 25 mm 

                                   5mm for weld width >= 25 m 
 

2) Size (Minimum)    As per drawing. 

       Under size permitted as below(*) 

2mm for nominal size < 5mm 

2.5mm for nominal size 6mm  

3mm for nominal size > 8 mm 

        * if undersized weld length is less 

   than of 10% of the total weld length. 
 

3) Reinforcement    Max. 3 mm  

 (groove           
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1.0 SCOPE 
 

1.1 This procedure details out the requirements of Welding procedure 

qualification/ Performance Qualification tests for welders and welding 

operators/ Welding procedure specification and maintenance of records 

for the same at sub Vendor works for structural application. 

   

1.2 REFERENCE DOCUMENTS  
 

1.2.1 AWS D1.1/D1.1M:2008. 

 

2.0 WELDING PROCESS 

a. SMAW -Shielded Metal Arc Welding. 
b. SAW --Submerged Arc Welding. 
c. #GMAW –Gas Metal Arc welding. (Note 1to3 to be strictly followed)  

 

#Note,  

1. Prior approval for GMAW to be obtained from BHEL/quality.  

2. Gas Mixture of 80% Argon & 20% CO2 to be ensured.  

3. All Production welds shall be done inside the closed shed only. 

 

3.0  WELDING PROCEEDURE QUALIFICATION 
 

3.1 Prepare draft WPS and get it approved by BHEL WTC. 

 

3.2 Consumable selected for draft WPS shall be as per BHEL approved brand. 

 

3.2.1 All NDE and pre treatment for plate before/after cutting & during/ 

after welding shall be as per the respective QCP & SQP. 

 

3.3 Test plate of size 180x380mm of Specified thickness-2 nos for all butt 

(fig 5), corner (Fig 9) & fillet (fig 2) weld joints.  

 

3.4 Minimum procedure qualification test requirement for Structural 

Fabrication : Carbon Steel to IS 2062 E250 GR A OR B.  

Sl. 

NO 

Process PL. 

thick 

Pre-heat PWHT Type of Jt. Test-po 

sition 

Position 

qualified 

1 SMAW 25mm NIL NIL Groove butt weld 1G 1G,1F 

2 SMAW 40mm YES 100deg.C NIL Groove butt Weld 2G 1G,2G,1F,2F 

3 SMAW 56mm Yes 100deg.C Yes Groove Butt weld 1G 1G,1F 

4 SMAW 10mm NIL NIL Corner weld 3G 3G, 3F 

5 SMAW * NIL NIL Fillet 3F 3F 

6 SAW 25mm NIL NIL Butt weld 1G 1G,1F 

7 SAW 25 Yes 100deg.C NIL Butt weld 1G 1G & 1F 

8 SAW 56mm YES 100deg.C NIL Corner weld 1G 1G & 1F 

9 SAW * NIL NIL Fillet 1F 1F 

10 SAW * NIL NIL Fillet 1F 1F 

11 GMAW 10mm NIL NIL fillet 3F 1F 

12 GMAW 10mm NIL NIL Groove butt weld 2G 1G,2G,1F,2F  

Note: 

1.0 * Ref fig 8 for size of test plates for fillet welds.  
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2.0 For all other material combinations separate procedure to the 

relevant code/standard shall be qualified before start of 

production welds. 

 

3.0 SAW corner groove weld qualification with 15
o
+30

o
 groove angle (ref 

fig9) shall be done along with plate groove butt weld. 

 

4.0 For pipe WPS qualification Dia. 2 inch of schedule 80 and 6 inch of 

schedule 120 are to be welded in 5G & 2G position respectively. 

This qualifies for all sizes, positions and unlimited thickness of 

pipes and tubes. 

 

3.5 Base material other than Carbon steel, applicable welding process is 

SMAW only. In such cases PQR shall be qualified as per AWS D.1.1.  

 

3.6 Test shall be done in presence of BHEL/ QC or BHEL nominated AIA. 

 

4.0 BASE MATERIAL. 

 

4.1 Test plate base material shall match with drawing or other engineering 

Documents. 

 

4.2 Test plate weld surface shall be ground smooth and free from Oil & 

scales. 

 

5.0 WELDING REQUIREMENT 
 

5.1 Weld groove configuration and dimensions shall be as shown in the 

Draft WPS, drawing or Sketch authorized by engineering for processing. 

 

5.2 All Procedure qualification and production welds of SAW process shall 

be done in 1G/1F position only.  

 

5.3 Details of process and consumable used for welding such as Preheat, 

consumable size, brand name, AWS classification for electrode, Wire 

and flux, Shielding gas etc shall be recorded and maintained. 

 

5.4 Details of the welding parameters Such as Welding current, voltage, 

travel speed, wire feed, shielding gas mixture & gas flow rate etc 

shall be recorded and maintained. 

 

5.5 Details of number of layers and passes of groove or fillet welds 

(fig6) shall be recorded.  

 

5.6 Back gouge/grind the second side as applicable and ensure weld 

soundness by MT/PT before second side weld. 

 

5.7 Complete the weld and ensure weld soundness by applicable NDE (MT, PT, 

and RT or UT). 

 

5.8 Necessary PWHT (as per draft WPS) shall be done before marking the 

test Specimen for mechanical test. 

 

5.9 The defective portion of the welds in the test plate shall be 

discarded and not repaired 
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6.0 Test plate Specimen & test requirement: 
 

6.1 Test Specimen for butt welded test plate as per fig 5 and Fillet/ 

corner welded test plate as per fig 7 shall be punched with inspecting 

engineer’s stamp before cutting the test specimen.(No. of test 

specimen shall be as per table-2) 

 

6.2 WPS test specimen requirement for mechanical test are as follows: 

Table 2 

Test pl. 

thickness & 

dia. In mm 

Reduced  

Section 

tensile 

Bend test 4t,180
0
 

Macro 

thick qualified 
Dia. 

Qualified  Root  face Side Min. Max. 

T 3 to 10 2 2 2 * -- 3mm 2T -- 

T>10 T < 25 2 -- -- 4 -- 3mm 2T -- 

T25 & over 2 -- -- 4 ---- 3mm Unlimited -- 

Dia. 50 & t6 2 2 2 - -- 3mm 20mm Dia.20-100 

Dia. 150 t12 2 2 2 - -- 5mm Unlimited Dia.>100mm 

Corner/ 

fillet weld 
-- -- -- -- 3 5mm Unlimited -- 

  

*For 10mm plate or wall thickness, a side bend test may be  

 substituted for each of the required face- and root- bend tests. 

 

7.0 Mechanical test 
 

7.1 Prepare the test specimen as per AWS D1.1 and move to BHEL Lab or NABL 

accredited lab for mechanical testing. 

 

7.2 Mechanical test to be done in presence of BHEL/QC or BHEL nominated 

AIA. 

 

8.0 Preparation of PQR & WPS 
 

8.1 Generate qualified WPS and PQR (as per the format enclosed in page 9 

and 10) indicating all process parameters, Mechanical/ NDE test 

results, reports as applicable and submit to inspection engineer for 

verification and approval. 

 

9.0  Welder/ Welding operator qualification (WQ) 
 

9.1 The welder/ welding operators engaged for procedure qualification 

tests are automatically qualified for production welding. 

 

9.2 Test material: for carbon and alloy steel respective materials shall 

be used for test. 

  

9.3 Test plate size: 200x200x25 mm or 200x200 and respective plate 

thicknesses. 

 

9.4 WQ Test and production position qualified are as follows.  
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Table 3. 
Weld type Test Position Production position qualified 

Plate Groove 3G 1G, 2G, 3G, 1F, 2F & 3F 

Plate groove 1G 1G & 1F 

Plate fillet 1F 1F 

Plate Fillet 3F 1F, 2F & 3F 

Pipe Groove 2G & 5G All position. 

Pipe fillet 4F 1F,2F & 4F 

 Note: Additional position can be qualified if required. Only qualified 

personnel shall be engaged in respective positions for production 

weld. 
 

9.5 WQ Test requirement:  Two Nos of side bend tests or 100% RT for butt 

welded test piece. Macro examination at three faces for fillet welds 

as per fig 7. 
 

9.6 On successful test results WQR (as per the format enclosed in page 8) 

to be prepared & countersigned by inspection engineer and maintained 

for verification. 
 

9.7 WQ period of effectiveness:  
           Qualification is effective unless : 1) The operator or welder is not 

engaged in welding for a period exceeding six months or unless 2) 

There is a specific reason to question his ability. 
 

10 Documentation: 
10.1 Prepare consolidated list of qualified WPS, Welder and Welding 

operator qualification records and maintain. 
 

  

11 Qualification–Types & Limitations 
11.1 Requalification of WPS is required in the following cases 
 

Sl. 

No 

Welding variable SMAW SAW GMAW 

1.  Change from Low hydrogen to non low hydrogen electrode Yes -- -- 

2.  Change from wire & flux combination -- Yes -- 

3.  Change in nominal filler metal diameter by >0.8mm Increase yes 

4.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               >7% Change in voltage each dia. used -- Yes Yes 

5.  % change in travel speed -- >15 >25 

6.  Change in position qualified Yes Yes Yes 

7.  A decrease in Groove angle Yes Yes Yes 

8.  A decrease in Root gap Yes Yes Yes 

9.  An increase in root face  Yes Yes Yes 

10.  Addition or deletion  of PWHT Yes Yes Yes 

 

12 PQR/ WPS requirement for Different strength Base materials 
 

12.1 For dissimilar composition of Low strength to high strength welded 

connections separate PQR and WPS shall be qualified. 
 

12.2 In such cases Low hydrogen electrodes shall only be used.  

 (Preheat,Post heat and PWHT as per applicable SQP and draft WPS).  
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Figure 1 

 
Figure 2 

 
Figure 3 

 
Figure 4 

 
Figure 5 

 

 
Figure 6 
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Figure 7 Fillet weld test specimen Details 

 

 

 

 

 

 

 

 

 

Figure 8 Fillet weld Test plate Selection details 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 9 

Weld Size in mm T1 

minimum 

T2 minimum 

5 12 5 

6 20 6 

8 25 8 

10 25 10 

12 25 12 

16 25 16 

20 25 20 

>20 25 25 

Note: Where the maximum plate thickness used in 

Production is less than the value shown above, the 

Maximum thickness of the production plates may be 

Substituted for T1 & T2. 
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