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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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 NOTE 1:   HUB MANFACTURING  
1) PETALS SHAL BE CALIBRATED BEFORE USE. 
2) THE PETAILS BE ASSEMBLED AND TACK WELDED IN ASSY FIXTURE  
3) THE PROILE OF THE PETALS SHALL BE CHECKED AT THE CONVEX SIDE WITH TEMPLASTE AS PER FIG -1 

AND MAXIUM BAP BETWEEN TEMPLETE AND PETAL SURFACE SHALL NOT EXCEED 2MM AT ANY PLACE. 
                                                                        

 NOTE 2:       1) ROOT MISMATCH OF WELD JOINT FIT UP OF PETAL ASSY. SHALL NOT EXCEED 1MM 
         2) THE GAP BETWEEN CIRCU;AR TEMPLATE AND THE PROFILE OF BUILT UP DISHED END  
             AT THE WELD JOINTS SHALL NOT EXCEED 1.5MM(FIG.2). 

                     3)  ALL BUTT WELDS SHALL BE FULL PENETRATION TYPE. 
 
 NOTE 3:       THE FLATNESS OF COVER PLATE SHALL BE LIMITED TO ONE THOUSANDS OF THE DISHED 
                     AND DIA IN MM(REF./FIG 3) 
 
 NOTE 4:        BLADES SHALL BE HOT PRESSED AND COLD CALIBRATED. 
 
 NOTE 5:       THE BLADE TO HUB WELDS SHALL BE FREE FROM UNDERCUTS, HEAVY RIPPLES AND WELDS SHALL 
                     BE  SMOOTHLY  MERGED BY WELD DRESSING USING  SPECIAL TEMPLATE FOR WELDING SIZE CHECKING. 
 
 NOTE 6:           1)   THE VERTICALLY OF ANY TWO BLADE  SHALL NOT EXCEED  2MM WHILE CHECKING TEMPLATE (FIG.4). 

2) THE GAP BETWEEN LEADING AND TRAILING EDGE OF BLADE SHOULD WITHIN THE MEDIUM TOLERANCE AS PER  
PR:QA:500/LATEST. 

3) THE LEVEL VARIATION OF LEADING AND TRAILING EDGE SHALL NOT DIFFER BETWEEN ANY TWO BLADES BY 2MM 
(FIG.5). 

4) THE BLADE PROFILE SHALL BE CHECKED WITH SETTING TEMPLATE AFTER WELDING. 
5) THE IDENTIFICATION HOLE FOR LOCATION OF BLADE SHALL BE PLUGGED AFTER CHECKING. 
6) THE FLANGE OF IMPELLER SHALL BE DRILED WITH DRILL JIG. 
 

NOTE 7:    HEAT TREATMENT 
1) THE IMPELLER SHALL BE STRESS RELIEVED AFTER FULL WELDING. 
2) SUFFICIENT CARE SHALL BE TAKEN TO AVOID DISTORITION. 
3) STREES RELIEVING SHALL BE CARRIED OUT PRIOR TO FINAL MACHING AND AFTER ALL CORRECTION. 
4) ONE ESCAPE HOLE OF DIA 6MM IS TO BE DRILLED ON THE COVER PLATE BEFORE STREES RELIEVEING AND 
      THE SAME SHALL BE PLAGGED AFTER STREES RELEVEING. 
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 NOTE 8:    PROFILE CORRECTION  
1) BLADE PROFILE SHALL BE THERMALLY CORRECTED AFTER HEAT TREATMENT WHEREVER REQUIRED. 
2) THE VARIATION ALLOWED SHALL BE AS PER TABLE 1. 

 
 
               NOTE 9:          1)  PRODUCT NO. SHALL BE HARD STAMPED BEFORE DYNAMIC BALANCING. 

2)  ALL THE TACKS, UNDERCUTS SHALL BE FILLED. GROUND OFF OR CHIPPED. 
3)  THE BALANCING IS TO BE DONE WITH MANDREL. THE MANDREL SHALL BE FIRST DYNAMICALLY BALANCED TO  

GR.1 OF ISO 1940 THEN SHOULD BE ASSEMBLED WITH IMPELLER. 
4)  THE COMPENSATIONG MASS SHALL BE PROPERLY SECURED AS PER DRAWING. THE CUTOUTS ONCOVER  

PLATES SHALL BE REWELDED AFTER FIXING THE COMPENSATING MASS. 
 

              NOTE 10:      THE IMPELLER SHALL BE IDENTIFIED WITH W.O.NO., D.U.NO., PRODUCT NO. AND SUB-CONTRACTOR CODE  
                                   BY PAINTING AND HARD STAMPING 

 
             NOTE 11:           
                                  TOLERANCE  FOR  AN FAN IMPLLER BLADE  CHECKING WITH THE TEMPLEATE AFTER WELDIMG TO THE HUB. 
 

1. AN FAN IMPLLERS ARE OF WELDED DESIGN. THE CORRECT FORM AND THE LOCATION OF THE IMPELLER BLADES CAN BE CORRECTED ON THE 
COMPLETED (FINSH WORK) IMPELLERS BY THE APLICATION OF HEAT WITH PROPER BLOW PIPES (GAS ORCHES). 

 
2. THE CHECING IS DONE WITH THE HELP OF CHECKING FIXURE WHICH IS FIXED IN THE CORRESPONDING DISTANCE TO THE IMPELLER CENTRE 

ON A BASE PLATE. THE IMPELLER IS LOCATED  ON A PIVOT (CENTRE) AS SHOWN IN FIG.6. 
 

3. THE TOLERANCE ARE SO ESTABLISHED, THE THE AERODYNAMIC REQUIREMENTS AS WELL AS THE MANUFACTURING METHOD CALCULATIONS 
ARE SUPPORTED. 

 
        THE FOLLOWING MEASUREMENTS ARE MADE, WHERE THE BEARING SURFACES OF THE CHECKING TEMPLATE SHOULD LIE (FIT) AGAINST THE BLADE. 

(1)   GAPS BETWEEN THE IMPELLER BLADE AND THE CHECKING TEMPLATE ON  3 LOCATION OF THE BLADE.(REFER FIGURE7). 
              a) ENTRY (AFTER THE ENTRY RADIUS), b) MIDDLE, C( EXIT (BEFORE THE CHMFERING) 

 
i. THESE MEASUREMENTS ARE DEALT ESSENTIAL AT THE OUTER SECTION OF THE CHECKING TEMPLATE AS WELL AS AT THE SECTION THAT LIES 

UNIFORMLY OVER THE IMPELLER BOTTOM. (REFER FIGURE 8). 
 

ii. FOR THE  EVALUATION, THE OUTER SECTON  IS USED. THE MEASU REMENT AT THE INNER SECTION SERVE  MERELY  THE INFORMATION AND 
INTERPRETATION WHEN LARGE DEVIATIONS ARE PRESENT AT  THE OUTER SECTION. (REFER FIGHURE 9). 

      2) PROFILE CHORD LENGTH AT THE OUTER PROFILE SECTION. 
      3)THE DISTANCE (5) OF THE ENTRY EDGE FROM THE IMPELLER BOTTOM. WHEN THE LARGE DEVIATIONS ARE PRESENT IN     
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         DIMENSIONS (5) THE FOLLOWING INFLUENCING FACTORS ARE TO BE CHECKED. 

 
a) DIFFERENCE IN THE PROFILE CHORD (4) 
b) THE FORM OF THE ENTRY RADIUS       

                           

 

TABLE-1 

FAN SIZE INDIVIDUAL BLADE    

WELDED ON TO IIMPELLER 

SUM OF THE TOLERANCE OF BLADE ON IMPELLER 

 ALLOWABLE PARALLEL 

GAP IN (MM) 

ALLOWABLE DEVIATION FROM 

PARALLEL GAP IN (MM) 

ALLOWABLE AVARAGE PARALLEL 

GAP (MM) 

ALLOWABLE DEVIATION 

FROM PARALLEL GAP IN 
(MM) 

AN 13 4 2 4 1.5 

AN 18 5 2.5 5 2 

AN 20 6 3 6 2 

AN 21 6 3 6 2 

AN 22 6 3 6 2 

AN 25 7 3.5 7 2.5 

AN 28 8 4 8 2.5 

AN 30 8 4 8 2.5 

AN 31 8 4 8 2.5 

AN 33 9 4.5 9 3 

AN 35 9 4.5 9 3 

AN 37 10 5 10 3 

AN 40 11 5.5 11 3.5 

AN 42 11 5.5 11 3.5 

AN 45 12 6 12 3.5 

AN 47 12 6 12 3.5 

AN 50 13 6.5 13 4 
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No
Description&

DrgNo.
Application Inspection

Requirement
Painting&

Preservation
Requirement

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

FixingPin
6160-0130/03
OuterArm-I&II
6172-0031/03
6172-0039/01
ShimAssembly
61710003/00
PlainBearing
6172-0066/01
SieeveTube
6172-0046/01
U-Guide
6172-0080
Rectangular manhole
Door -6124-0310/03
Innerarm
6172-0030/00
SetRing
6172-0038/01
Flat SealingRing
7147-0130/01
Pointer
6173-0001
Clutch
6172-0036/00
AdjustingScrew
6172- 0084
CouplingI,II
6172-0035/00
6172-0037/00
ShimAssembly
6172-0060/00
6172-0061/00
ThrustBearing
6172-0051/00
Bladefixing Screws
40-A-FAN-452
SleeveTube
61720047/00
ShockPad
479024-00348
FlatNibbed
Bolt& Nut
3-56-000-0264/01

ESP

ESP

APH

ESP

ESP

ESP

ESP

ESP

ESP

FANS

FANS

ESP

ESP

1 ESP

ESP

ESP

FANS

ESP

ESP

FANS

1& 4

1,2,3& 4

1& 4

3& 4

1,2& 4

1,2& 4

1& 2(forpi & sheet
material only) 4

1,2& 4

1,3& 4

4

4

1,3& 4

1& 4

1& 4

1& 4

3& 4

. 1,2,3 & 4

1& 4

1,3&4

B

B+C

B

A(formachinedSurface)
B+C(OtherAreas)

-DO-

B+D

B + C

B+C(forexternal)
A (formachinedsurface)

A

@

A

A

A

A

A

A

A

B+C

B+C

A

@ PreparedBy

(K Jotĥ ArularfShdain)

ReviewedBy

(V Ramakrishnan)

ApprovedBy

( B SrinivasaRao)
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In.̂ nection ChecK  use

Lorn pone nis

SI  @  Description in ! Appn-*-..... <@@ ;
No ' Drq No. ! : Requirement P; eserv/aiiOii

R e a u i r e m e n t

21 j Aluminum
! Cosing Support V;;r

ESP

J. :@ ! ' @@ r i r C &  i ci p e i" :"' I r '@

2-';i  i  Galvanized Sheet meioi
j  C'omp - A &. B
!  r. 11;; 0 - 0 1 2 0 / 0 7

2'L  @ L.ftinci five

J_ 4 -- 00 - li -J -2 6949/CKL
2.7 | Grease Nipple

23 i  backing Box

29 | iadciie Coupling 3 / 8
I f'l7i  - OC02 / 00

A. P H

t b p

I 6:?:; - ooos
FAN

ESP

-loneing Hook

Hook
6172 - 0040 / OJL

6 + i_

34 i Emitting Electrode noicer

' i, 1 7 2 - 0 0 6 8
] nl?2 -0070

36 i Lifting Handle.

37 I Retainer D
@r.'\ 7?. - 0062 / 00

1 & 4

i. Losing bupp'jr..
f.O - 0140 / 02

< 618! 014C

I

fp'.

ev.No.

@;!@ @:

a c) @@ ''"-I c

U

L__
I  p

c

age 2:

21

of

)0

3

@1

I
u



INSPECTION REQUIREMENT :

1. TC Verification for Chemistry

2. TC Verification for Mechanical properties

3. TC Verification for Hardness

4. Dimensional Inspection

^  nalvanizina Coatinq thickness measurement

PAINTING & PRESERVAHU1M KtuuiKp-icnu .

A. Temporary rust preventive oil. Minimum DFT = 20 |im

B. Red Oxide Zinc chrome primer to IS 2074. Minimum DFT = 25(.im

C. Synthetic Enamel finish paint to IS: 2932 Minimum DFT = 20 ̂ m ( Shade : Smoke grey)

D.Synthetic Enamel finish paint to IS: 2932 Minimum DFT = 20 nm( Shade: Black )

-  -  @@ @@@- , e.i.i. @,!@* M IQ. -jq̂  Minimum DFT = 20 nm( Shade: Golden Yellow)
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QUALITY  DEPARTMENT 

Amendment to Quality Work Instructions (PRQA) 

 
QWI  NO:PRQA  323  REV: 03                            DT. 03 03 07   

 

Amendment no:  A 1                                                                        DT. 27 08 09 

Description  : GUIDE LINES FOR FIXING  OF BALANCING  MASS BY MEANS   OF  

WELDING /SCREWING  IN  FAN ROTATING  PARTS.      
 

 

Amendment to   PRQA 323/03                 Page   1  of 1  
 

 

Details of Amendment 

Note 

Sl.no. 
 

Amended As 

Basis For 

Amendment 
                    

  
 1 

 
 
 
 

 
  
 
 

 
 

 

Note  

  
The material of the Balancing Mass can  be IS 2062 quality at  the 
least .  
 
 

  

 

 
 

 

Prepared by  Reviewed By Approved By 

 

QC 
 

 

 

 ENGG 
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(or) EQUIVALENT 

Flats, plates & Rods to 
IS 2062 or  CORTEN  A 
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Welding  
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1.0 Welding  
 

1.1 All welds shall be examined visually for defects like cracks, crater, and fillet size shall be checked with fillet gauges. 
 
1.2 For Carbon  steels E6013  electrodes can be used for all welding in baskets where thickness of the items is < = 20 mm and for thickness 

above 20 mm E7018 electrodes only shall be used.  For other material respective WPS to be followed for selection of electrode. 
 
1.3 Fabricator shall use suitable fixture for assembly and welding to ensure dimensional stability of baskets.  Proper welding sequence to be 

adopted to avoid / to minimize distortion.  Distortion if any is to be corrected to meet drawing requirement 

 

1.4 All the bends in the sheet metal are to be free from  cracks on the line of bend  at the ends  to avoid cracking .Bending shall be done 
perpendicular to the rolling direction  (rolling direction is along the length of the sheet). 

 
2.0 Inspection Tolerance for Empty basket  
  

2.1 Inside gap between holding bars shall be with in –0 to +1 mm of inside dimension given in drawing. 
  
2.2 Dimensions are to be checked by gauge and recorded at top, middle & bottom.    

 
2.3      Full fabricated baskets are to be checked with go and no go gauges.  The dimensions of gauge are as follows: 
 

2.3.1   For ‘GO GAUGE’‘   the inside dimension of the go gauge shall be -2 mm to nominal dimensions of the baskets.  

 
2.3.2   For ‘NO GO GAUGE’ the inside dimension of the no go gauge shall be -4 mm to nominal dimensions of the baskets. 

 
2.3.3   Go and No go gauges shall be identified by punching / paint stenciling of the drawing number of the corresponding basket. 
 
3.0     Cleaning  

 

3.1     All baskets shall be thoroughly cleaned of weld slag, spatters, and rust before painting. 
 

4.0 Painting 
 

4.1 The cleaned basket shall be painted as per PRQA: 590 latest revision.  
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5.0  Identification 
 

Stenciling shall be carried out outside of the basket face and outside of the cover  so that the identification is visible even after filing the 
element.  The baskets are to be identified  with following details: 
a) WO No. 
b) Drawing No. 
c) Type of baskets (to be punched (punch size 12)  & 

stenciled) 

d) Sub-contractor code : as applicable 
e) IR No.: as applicable 

 

6.0 Transportation to BHEL  

 
6.1 Finished baskets shall be transported to BHEL carefully to avoid any damages.  

 
7.0 ELEMENTS shall be made from coils of the specified width and thickness.  
 

8.0 No. of pairs of the elements shall be in line with the drawing / PO requirements. 
 
9.0 The finished basket shall be inspected with TEMPLATE, the tolerance for the template   shall be  – 0  to + 1 mm of nominal size of the 

baskets.  Baskets do not answer   to the template shall not be accepted.   
 
9.1 Template shall be inserted to the baskets at both ends to a length of 50 mm. 

 

10.0  Wt of Basket Assembly shall be -2% to +8% of the GMS weight (or)As per P O Specification  
  
11.0     Preservation 
 
11.1    The    basket   assembly shall be dipped in rust preventive fluid. Refer PRQA 522 Latest. It shall be ensured that heating  
           elements are completely  coated   with rust preventive oil. Take out the baskets and allow sufficient drain time. 
 

11.2    Visually check to see rust preventive coating in all heating element area. 
 
12.0    Packing  (for  heating elements which are sent to site as separate DU) 
 

12.1   The  basket assembly  shall be packed  in wood / steel crates  as per packing  plan.  
 

12.2 If wooden box are used for packing,   ensure the following: 
 

 The box shall be made without any gap in any side and shall be lined on the inside with polythene  bonded Hessian  cloth. 
 Silica gel packets shall be placed inside in the every container.   
 After nailing down the top cover, the corner shall be closed by polythene bonded Hessian cloth. 
 The baskets shall be placed inside the wooden box and supported from all sides to avoid movement by providing wooden logs. 

 

12.3 Steel crates are used for packing, the above points are not applicable except silica gel  packets inside the every container. 
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BHEL: BAP:RANIPAT 

TAMIL NADU – 632 406 

 

QUALITY DEPARTMENT 

STANDARD QUALITY PLAN QP:No   : FAN 302 

Rev: No: 01 

Date     : 09 02 10 
Page 01 Of 14 

 

 

RVC ASSY 

NAME OF CONTRACT 

PACKAGE 
 

STANDARD 

SL 

NO 
1 

 

COMPONENT  &  
OPERATION 

2 

 

CHARACTERISTI
CS 
 
3 

 

TYPE OF 
CHECK 

4 

 

CLASS 
 
5 
 

QUANTUM   

OF 
CHECK 

6 

REFERENCE 

DOCUMENTS 
 
7 

ACCEPTANCE 

NORMS 
 
8 

FORMAT 

OF 
RECORD 

9 

Agency  

REMAR KS 
11 

M B 

10 

 

 

 1 

Rev 00  dt   12 12 2000                ORIGINAL  ISSUE             : REV  01  DT 10 02 10   REVISED  BASED ON  THE  SITE ISSUES  FROM  PARLI  & REVIEWED  WITH  ENGG –FES & QC –OLI  

  
  

                                

 

 

 

 

 

1.0 
 

1.1 
 

1.1.1 
 
 

1.2 
 

 
1.2.1 

 

 

MATERIALS 
 

RAW MATERIALS 
 

PLATES,STEELS 
RODS 

 

BOUGHT OUTY 
ITEMS 

 
DRY BUSH,DIAL 
PLATES,ECCENT
RIC BUSH,FIXED 

BRG 

 

 
 
 
 

CHEM&MECH 
PROPERTIES 

 

 
 

 
COMPLIANCE 

TO P.O. 

 

 
 
 
 

MAJOR 
 
 

 
 

 
MAJOR 

 

 
 
 
 

VERIFICA
TION 

 

 
 

 
VERIFICA

TION 

 

 
 
 
 

100% 
 
 

 
 

 
100% 

 

 
 
 
 

RESPECTIVE MATERIAL 
SPECIFICATION 

 

 
 

 
PURCHASE SPEC 

 

 
 
 
 

TC 
 
 

 
 

 
TC/DR 

 

 
 
 
 
P 
 
 

 
 

 
P 

 

 
 
 
 
V 
 
 

 
 

 
V 

 

LEGENDS: 
M-MANUFACTURER /SUBCONTRACTOR 
B- BHEL/BHEL AUTHORISED INSPECTION AGENCY 
 
P- PERFORM, V- VERIFICATION, W-WITNESS 
R-REPORT    TC-TEST CERTIFICATE 
LPI:LIQUID PENETRANT INSPECTION 
MT:MAGNECTIC PARTICLE INSPECTION 

       PREPARED BY : 

         
       

    ( KRajadurai) 

      DM/QA 

 

REVIEWED & 

APPROVED BY: 

   
( M G Rajashankar,DGM/QA) 
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RVC ASSY 

NAME OF CONTRACT 

PACKAGE 
 

STANDARD 

SL 

NO 
1 

 

COMPONENT  &  
OPERATION 

2 

 

CHARACTERISTI
CS 
 
3 

 

TYPE OF 
CHECK 

4 

 

CLASS 
 
5 
 

QUANTUM   

OF 
CHECK 

6 

REFERENCE 

DOCUMENTS 
 
7 

ACCEPTANCE 

NORMS 
 
8 

FORMAT 

OF 
RECORD 

9 

Agency  

REMAR KS 
11 

M B 

10 

 

 

 2 

 

 

 

 

 

 

 

 

 

 

 
2.0 

 
 

2.1 
 
 

2.2 
 
 

2.2.1 
 

 
2.2.2 

 
2.2.3 

 
INPROCESS 

INSPECTION 
 

GAS CUTTING/ 
SHEARING 

 
OUTER CONE 

ASSY 
 

ROLLING/ 
FORMING 

 
WELDING 

 
WELD 

SOUNDNESS 

 
 

 
 

SHAPE &SIZE 
 
 
 
 
 

ID,OD,HEIGHT 
PROFILE FLANGE 

DIMENSIONS 

 
 

WELD SIZE & 
FINISH 
 
WELD 

SOUNDNESS. 

 
 

 
 

MAJOR 
 
 
 
 
 

MAJOR 
 

 
 
 

MAJOR 
 

 
MAJOR 

 
 

 
 

MEASURE
MENT 

 
 
 
 

-DO- 
 

 
 

    -DO- 
 
 

 
PT  

 

 
 

 
 

100% 
 
 
 
 
 

100% 

 
 
 

100% 

 
 
 
 

100% 

 
 

 
 

        DRAWING NOTE 3 
 
 
 
 
 

          DRAWING NOTE 2 
 

 
 
         DRAWING & NOTE 1 
 
 
 
          BHE:NDT:RP:PT01/LATEST 
            

 
 

 
 

   DR 
 
 
 
 
 

    DR 
 

 
 
     - 
 
 

 
     NDT     
REPORT 

 
 

 
 

 
P 
 
 

 
 

P 
 

 
 

  P 
 
 

 
  P 

 
 

 
 

 
W 
 
 
 
 

W 
 

 
 

 W 
 
 

 
 W 

 



 

      RANIPET-6 

  

BHEL: BAP:RANIPAT 

TAMIL NADU – 632 406 

 

QUALITY DEPARTMENT 

STANDARD QUALITY PLAN QP:No   : FAN 302 

Rev: No: 01 

Date     : 09 02 10 
Page 03 Of 14 

 

 

RVC ASSY 

NAME OF CONTRACT 

PACKAGE 
 

STANDARD 

SL 

NO 
1 

 

COMPONENT  &  
OPERATION 

2 

 

CHARACTERISTI
CS 
 
3 

 

TYPE OF 
CHECK 

4 

 

CLASS 
 
5 
 

QUANTUM   

OF 
CHECK 

6 

REFERENCE 

DOCUMENTS 
 
7 

ACCEPTANCE 

NORMS 
 
8 

FORMAT 

OF 
RECORD 

9 

Agency  

REMAR KS 
11 

M B 

10 

 

 

 3 

 

 

 

 
2.2.4 

 
 

 
 
 
 
 
 

 
 
 
 
 

2.3 
 

 
 

2.3.1 

 
 
 

2.3.2 

 
MACHINING 

 
 

 
 
 
 
 
 

 
 
 
 
 

INNER CONE 
ASSY 

 
 

ROLLING/ 

FORMING 
 
 

WELDING 

 

 
PCD,HOLE DIA 
BUSH HOLE 
ORIENTATION 
FLANGE HOLES 
MATCHING, HT 
OF THE CONE, 
CIRCULARITY OF 
THE CONE, 
CONCENTRICITY
OF INLET CONE 
W.R. TO FLANGE 
PCD OF FLANGE, 
HEIGHT OF 
CONE. 

 
 
 
 
 

 
ID,OD,HEIGHT 
OF CONE, SHELL 
ID, OD, HEIGHT 

 

WELD SIZE 
&FINISH 
 
WELD 
SOUNDNESS 

 

 

 
 
 
 

MAJOR 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

MAJOR 

 
 
 

MAJOR 

 
 

MAJOR 

 
 
 
 

MEASURE
MENT 

 
 
 
 

 
 
 
 
 
 
 

 
 
 

MEASURE
MENT 

 
 

VISUAL 
 
 

PT  

 
 
 
 

100% 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

100% 

 
 
 

100% 

 
 
 

100% 

 
 
 
 

DRAWING NOTE 2 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

DRAWING NOTE 2 

 
 
 

DRAWING & NOTE 1 

 
 
 

BHE:NDT:RP:PT01/LATEST 
  

 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

DR 

 
 
 
- 

 
 
 

NDT     
REPORT 

 
 
 
 

 
P 
 
 
 
 

 
 
 
 
 
 
 

 
 
P 

 
 
 
P 

 
 
 
P 

 
 
 
 

 
W 
 
 
 
 

 
 
 
 
 
 
 

 
 

W 

 
 
 

W 

 
 
 

W 
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RVC ASSY 

NAME OF CONTRACT 

PACKAGE 
 

STANDARD 

SL 

NO 
1 

 

COMPONENT  &  
OPERATION 

2 

 

CHARACTERISTI
CS 
 
3 

 

TYPE OF 
CHECK 

4 

 

CLASS 
 
5 
 

QUANTUM   

OF 
CHECK 

6 

REFERENCE 

DOCUMENTS 
 
7 

ACCEPTANCE 

NORMS 
 
8 

FORMAT 

OF 
RECORD 

9 

Agency  

REMAR KS 
11 

M B 

10 

 

 

 4 

 

 

 

 

 

 

 

 

 

 

 
2.3.3 

 
 

 
 

 
 
 
 

2.4 
 

2.4.1 
 
 

2.4.2 
 

 
 
 

 
MACHINING 

 
 

 
 
 
 
 
 

BLADE ASSY 
 

PRESSING/ 
FORMING 

 
WELDING 

 

 
 
 

 

 
DRILL HOLES 
PCD, HOLES 
DIA BUSH 

HOLE 
ORIENTATION 
FLANE FACING 
SHELL ID. 
 
 

 
 
SHAPE &SIZE 
 
 
FIT UP OF 
STRIP WIH 

BLADE 
 
SIZE WELD 

FINISH 
 
 

 
 
 
 

MAJOR 
 
 
 
 
 

 
 

MAJOR 
 

 
MAJOR 

 

 
MAJOR 

 
 
 
 

MEASURE
MENT 

 
 
 

 

 
 

MEASURE
MENT 

 
VISUAL 

 

 
VISUAL 

 

 
 
 
 

100% 
 

 
 
 
 

 
 

100% 

 
 

100% 

 
 
 

100% 

 
 
 
 

DRAWING NOTE 2 
 
 
 

 
 

 
 
 

DRAWING NOTE 2 
 
 

ORIENTATION FOR CW/ ACW/ 

W.R. TO ROTATION. 
 

 

DRAWING & NOTE 1 

 
 
 

 

 
 
 
 
 

 

 
 

DR 
 
 

DR 
 

 
 
 

- 

 
 
 
 

 
P 
 
 

 
 

 
 
P 

 
 
P 
 

 
 
 

P 

 
 
 
 

 
W 

 
 
 

 

 
 

W 
 
 

W 
 

 
 
 

W 
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RVC ASSY 

NAME OF CONTRACT 

PACKAGE 
 

STANDARD 

SL 

NO 
1 

 

COMPONENT  &  
OPERATION 

2 

 

CHARACTERISTI
CS 
 
3 

 

TYPE OF 
CHECK 

4 

 

CLASS 
 
5 
 

QUANTUM   

OF 
CHECK 

6 

REFERENCE 

DOCUMENTS 
 
7 

ACCEPTANCE 

NORMS 
 
8 

FORMAT 

OF 
RECORD 

9 

Agency  

REMAR KS 
11 

M B 

10 

 

 

 5 

 

 

 

 

 

 

 

 

 

 

 
2.5 

 
 
 

2.5.1 

 
 
 

2.5.2 

 
 
 

2.5.3 
 

 
 
 
 
 

 
 

 
OPERATING/ 
REGULATING 

RING 
 

ROLLING/ 

FORMING 
 
 

WELDING 

 
 
 

MACHINING 
 
 
 
 
 
 

 
 
 

 
 
 
 

ID,OD,HEIGHT,
CONE ID, RING 

ID, OD 
 

WELD SIZE  
FINISH& 

SOUNDNESS 
 
 

RING OD 
THICKNESS 
FACE OUT DRILL 
HOLE 
ORIENTATION 
PCD, DIA 
LOCATIN OF 
RING & DRILLED 
HOLES ,PITCH 
DISTANCES 

 
 
 
 

MAJOR 
 

 
 
MAJOR 

 

 
 
 

MAJOR 
 
 

 

 
 
 
 

MEASURE
MENT 

 
 

VISUAL 
 

 
 
 

VISUAL 
 

 
 
 
 

100% 
 

 
 

100% 

 
 
 
 

100% 

 
 
 
 

 
 
 
 

DRAWING NOTE 2 
 

 
 

DRAWING NOTE 1 
          BHE:NDT:RP:PT01/LATEST 

 
 
 

DRAWING & NOTE 2 

 
 
 

 
DR 

 

 
 

DR 
 

 
 
 

DR 
 
 
 
 

 
 

 
 

P 
 

 
 
P 

 

 
 
 

P 
 
 
 
 
 

 
 

 
 

W 
 

 
 

W 
 

 
 
 

W 
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RVC ASSY 

NAME OF CONTRACT 

PACKAGE 
 

STANDARD 

SL 

NO 
1 

 

COMPONENT  &  
OPERATION 

2 

 

CHARACTERISTI
CS 
 
3 

 

TYPE OF 
CHECK 

4 

 

CLASS 
 
5 
 

QUANTUM   

OF 
CHECK 

6 

REFERENCE 

DOCUMENTS 
 
7 

ACCEPTANCE 

NORMS 
 
8 

FORMAT 

OF 
RECORD 

9 

Agency  

REMAR KS 
11 

M B 

10 

 

 

 6 

 

 

 

 

 

 

 

 

 

 
2.6 

 
 

2.6.1 
 
 
 

 

2.6.2 
 
 

2.6.3 
 

 

 
 
 
 

 
 

 
EXTENSION 

ASSY 
 

ROLLING 
 
 
 

 

WELDING 
 
 

MACHINING 
 
 

 
 
 
 

 
 
 

 
 

 
 

SHELL ID, OD 
HEIGHT & 
FLANGE 
DIMENSIONS 

 
 

WELD SIZE  & 
SHAPE 

 
DRILL HOLE 
PCD, ID & 
ORIENTATION 
OF RING, STEP 
MACHINING,PIT
CH DISTANCE & 
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REV: 00  DATE 12 12 2000  ORIGINAL ISSUE  ; REV: 01   DT 23 01 2010  TOTALLY  MODIFIED.

 
3.0 

 
 

3.1 
 
 
 
 
 

 
 
 
 
 
 
 

 
3.2 

 
FINAL 

INSPECTION 
 

RVC ASSY * 
 
 
 
 
 

 
 
 
 
 
 
 

PAINTING 
PRESERVATION 
IDENTIFICATION 

 
 

OVERALL 
DIMENSIONS, 
ASSY OF ALL 
COMPONENTS 
OPERATION 
BLADE OPENING 
AND CLOSING 

BLADE TO BLADE 
CLOSING GAP. 
ANGLE OF OPEN 
AND CLOSE. 
BLADE TO INNER 
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TO OUTER CONE 
GAP. DIRECTION 
OF OPENING 
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* OPENING  & 
CLOSING  
OPERATION  

SHALL BE 
DONE  SAME 
AS THAT OF 
SITE  ASSY 
CONDITION.   
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NOTE 1  (a) WELD PROCEDURES AND WELDERS SHALL BE QUALIFIED AS PER AWS D.1.1 

   
                (b) ALL THE ELECRODES HAVING LOW HYDROGEN COVERING SHALL BE PURCHASED IN HERMATICALLY SEALED  
                    CONTAINERS IMMEDIATELY AFTER OPENING THE HERMETICALLY SEALED CONTAINER, ELECTRODES SHALL BE 
                    STOCKED IN OVENS HELD AT TEMP OF ATLEAST 120 DEG C. ELECTRODES THAT HAVE BEEN WET SHALL BE NOT BE USED.  
 
                (c) ELECTRODES EXPOSED TO ATMOSPHERE FOR PERIODS OVER THAN 4 HRS SHALL BE BACKED FOR ATLEAS TWO HOURS    
                     HOURS BETWEEN 260 TO 430 AND HELD AT 120 DEG UNTIL THEY ARE USED. 
 
                 (d) FUTILE COATED ELECTRODES SHALL BE DRED AT 120 DEG TO 130 DEG C FOR ONE HOUR BEFORE USE. 
 
                (e) IF THE ELECTRODES ARE EXPOSED FOR MORE THAN 4HRS TO THE ATMOSPHERE. THESE SHALL BE RE BAKED AND DRIED IN  
                     THE SAME MANNER 
                     
                (f) WELDS SHALL BE CLEANED THOROUGHLY TO REMOVE THE SPATTER & SLAG 

                        ALL BUTT JOINTS SHALL BE BACKGROUND TO REMOVE ALL SLAG, UNFUSED AREA ETC. AND LPI CHECKED BEFORE FURTHER  WELDS.             .                                      
  
NOTE 2        CIRCULAR FLANGE &CONES 

(a) PITCH DISTANCES FOR TWO CONSECUTIVE HOLES SHALL BE WITH +/- 1MM   
                            (b) DEVIATION ON FLATNESS SHALL NOT EXCEED 3MM. 
                            (c) INCASE OF CIRCULAR FLANGES THE DIAMETRICALLY OPPOSITE HOLE DISTANCES SHALL NOT EXCEED 1.5MM 

                            (d) HOLES OFFSET WITH REFERANCE TO CENTER LINE  OF PCD SHALL  NOT EXCEED +/-1MM 

                         (e) FOR UNTOLERANCED DIMENSIONS PRQA 500/LATEST SHALL BE REFERRED. 
                         (f)  SEPARATE  DIEMSIONAL  REPORT  AGAINST  EACH  ITEM AS PER  QP SHALL  BE  FOR  ITEMS  LIKE  INNER SPINDLE,  
                               OUTER SPINDLE,LEVER,LINKAGE ASSY,ROLLER,REGULATING  RING  ,LEVER ASSY,BLADES,EXTENSION ASSY,INNER CONE  
                               ,OUTER CONE SWIVEL PIN,STUDS ETC. AND  ALL THE REPORT VERIFIED DURING  FINAL INSPECTION  
   
NOTE -3              (a) GAS CUTTING NOTCHES EXCEEDING 0.8 MM DEPTH SHALL BE REPAIRED BY WELDING AND GRINDING. 
                         (b)  GAS CUT EDGES SHALL BE GROUND SMOOTH BEFORE WELDING. 

 

NOTE-4           OPENING & CLOSING  SHALL  BE  DONE IN  SAME SITE ORIENTATION , NO FOULING  OF  LINKAGE ASY  WITH  INNER SPINDLE  ASSY   
                      IS ALLOWED. BLADE  OPENING  & CLOSING  GAPS & DIRECTIONS SHALL BE  VERIFIED. 
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                                                               CHECK  LIST  FOR  RVC ASSY  

 
WO NO                                                          ITEM   DESCRIPTION : 
Drg No                                                           FRM NO: 
DU No  

                                                                     

 ALL  THE DIMENSIONS AS PER  DRG  SHALL  BE RECOREDED AGAINST THE  INDIVIDUAL ITEMS . 

 DP TEST WHERE EVER CALLED SHALL BE  DONE. 

 THREADS SHALL BE  CHECKED  BY  GAUGES AND SAME SHALL BE RECORDED . 

 ORIENTATIONS  AND ANGULAR  DIEMSIONS SHALL BE    ENSURED BY SUITABLE  JIG/FIXTURES  AND  SAME SHALL  BE 

RECORDED. 

 THE STUD ORIENTATION,UNIFORM  STUD LENGTH,VERITICALITY  OF LEVER,ORIENTATION  OF HOLES, SHALL  BE 

VERIFIED. 

 NO  FOULING OF LIKNAGE ASSY  WITH EACH  OTHER & WITH SPINDLE SHALL  BE ENSURED.. 

 ASSY  TRIAIL  OPERATION  OF OPENING AND CLOSING SHALL BE DONE  IN THE SAME DIRECTION   OF  SITE  MOUNTING 

ORIENTATION.(AXIS  HORIZANTAL) 

 

 
SIGNATURE OF  TASK  PERFORMAER                                                                                               SIGNATURE OF BHEL /BHEL AUTHORISED  INSPECTOR                                                                    

 

 
SLNO 

DRG DIMENSIONS  ACTUAL REMARKS  
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  Perpendicularity   swivel pin   with rod  end assy  .Roller contact  with regulating ring  & rotation during  operation  in site  orientation-Axis  horizontal  

Identical  orientation   of  lever  for a given blade position  . 
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Vane  opening & closing  angles    as per drg & ease  of operation shall be ensured  . No fouling  of linkage with  each other  is allowed 
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QUALITY  DEPARTMENT 

Amendment to Quality Work Instructions (SQP) 
 

QWI  NO:SQP FAN 336   REV:       00                             DT. 22 11 93   
 

Amendment no:  A 2                                                                        DT. 11 04 08 
Description  :     Impeller hub+  Blade  brg  assy.      

 

 
Amendment to   SQP fan 336 rev 00                                                                               Page   1  of 1  

 
 

Details of Amendment 

Note 
Sl.no. 

 
Amended As 

Basis For 
Amendment 
                    

  
 1 

 
 
 
 
 
  
 
 
 

 
 
2 

 
Clause No 1.0.6  : 
 
1.0.6 a) Column no 6 & 7  as  Drg /PRQA 331/Latest 
 
1.0.6 b) Minimum 3 nos of  any blades of same family shall be 
             Assembled progressively and checked for free movement 
             of blades   without fouling with  hub as well as among  the 
             Blades. 
  
 
 
 
 
 
1.0.07 column no  6&7 shall  be read as  packing drg & PRQA 590/Latest 
 

PRQA No  082  

is  replaced  by  

PRQA 331 

Included 

Based on 

the shop 

practice   

 

 
 
 

Prepared by  Reviewed By Approved By 

 
  

 
 
 
 
 











 

 

 

  

      Ranipet 

MANUFACTURER’S NAME 

& ADDRESS 

M/S BHEL / BAP / 

RANIPET 632 406 

STANDARD QUALITY PLAN 

ITEM/SUB SYSTEM: 

SUPPORTING BODY 
Doc. No  FAN 338 

Rev. No 01 

Date 16 02 10 

Page No 01 of 02 
Sl no 

1 
Component  &  

operation 
2 
 

Characteristics 
3 
 

Type 
Of 

Check 
4 

Quantum   
of 

Check 
5 

Reference 
Documents 

6 
 

Acceptance 
Norms 

7 
 

Format 
Of  

Records 
8 

Agency 
9 

Remarks 
10 

M B  

 
 

1.0 

 

 

 

1.1 

 

 

 

 

 

1.2 

Material 

verification 

 

 

Marking for 

machining 

 

 

 

 

Rough 

machining & 

final machining 

SPEC: 

RMA NO: 

MELT NO: 

 

Hole position 

,center of the 

hole,MATL for 

machining 

allowance. 

 

position ,center 

of the bore, step 

diameter 

od,radil,width,ru

n cut, face out 

Verification of 

attestation 

details 

 

Verification of 

attestation 

details 

 

 

 

measurement 

100% 

 

 

 

100% 

 

 

 

 

 

100% 

RMA card 

 

 

 

DRAWING 

 

 

 

 

 

DRAWING 

RMA card 

 

 

 

-- 

 

 

 

 

 

LOG/DR 

  

P 

 

 

 

P 

 

 

 

 

 

P 

W 

 

 

 

W 

 

 

 

 

 

W 

 

 

LEGENDS: 

M – Manufacturer,(BHEL Shop / Subcontractor, ) 

B  - BHEL QC/ Authorized Inspection agency, CC –Compliance 

certificate 

P  - Performed By, V  - Verification Of Reports/Records 

W  - Witness   T C  - Test Certificate R- report,   

  REVIEWED & APPROVED 

BY :              

  

  PREPARED  BY 

  

 

   



 

 

 

  

      Ranipet 

MANUFACTURER’S NAME 

& ADDRESS 

M/S BHEL / BAP / 

RANIPET 632 406 

STANDARD QUALITY PLAN 

ITEM/SUB SYSTEM: 

SUPPORTING BODY 
Doc. No  FAN 338 

Rev. No 01 

Date 16 02 10 

Page No 01 of 02 
Sl no 

1 
Component  &  

operation 
2 
 

Characteristics 
3 
 

Type 
Of 

Check 
4 

Quantum   
of 

Check 
5 

Reference 
Documents 

6 
 

Acceptance 
Norms 

7 
 

Format 
Of  

Records 
8 

Agency 
9 

Remarks 
10 

M B  

 

 

1.2.1 

 

 

 

 

 

1.2.2 

 

 

 

 

 

 

1.2.3 

Machine of  

holes in 

horizontal 

boring M/C 

 

 

Support body 

drilling tapping 

 

 

 

 

 

Identification 

&preservation 

Diameter and 

depth of holes, 

run out, face out, 

surface 

roughness 

Pitch distance 

,threades,positio

n of threaded 

holes, orientation 

of holes 

WO NO,SL NO, 

preservation with 

rust  preventive  

coat 

Measurement 

 

 

 

 

 

Measurement 

 

 

 

 

 

 

Measurement 

100% 

 

 

 

 

 

100% 

 

 

 

 

 

 

100% 

DRAWING 

 

 

 

 

DRAWING 

 

 

 

 

 

 

  

              OPS/GMS 

LOG/DR 
 

 

 

 

LOG/DR 
 

 

 

 

 

 

- 

P 

 

 

 

 

 

P 

 

 

 

 

 

 

P 

W 

 

 

 

 

 

W 

 

 

 

 

 

 

V 

 

  For all    untoleranced dimensions  ,  PRQA 500/Latest shall be referred for tolerances . 
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QUALITY  DEPARTMENT 

Amendment to Quality Work Instructions (SQP) 

 
QWI NO:  SQP FAN 345  REV:       00                             DT. 19  08 97 

 

Amendment no:  A 2                                                                        DT. 15 12 09 

Description:     RADIAL FAN IMPELLER ASSY.      

 

 

Amendment to   SQP fan 345 rev 00                                                                              Page   1  of 1  
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 2.4.2 

 

LPI  shall be done  on the shaft  with  flange  welds  in addition  to 

MPI 
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QUALITY DEPARTMENT 

Amendment to Quality Management Instructions (QMI)  

QWI NO: SQP:FAN 312                                         REV: 01             DT. 08 03 06 
 
Amendment no:  A 1                                                                  DT. 24 04 06 

Description: Lub oil system for Fans. 
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Details of Amendment 
 

CLAUSE NO 
 

AMENDED AS BASIS FOR 
AMENDMENT 

General guide lines : 

Instrumentation, cables 
&routings 

 

Cables up to junction 
box shall be routed 
through flexible 
conduits  shall  be  read  
as   

 

 Cables up to   junction box shall be 
routed   through cable trays or   
flexible conduits. 
 

Based supplier & 
engineering feed 
back. 

  
 

 
Prepared    by  

 
 

Reviewed by 
 

Approved by 
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RECORD OF REVISIONS 
 

 

 

Rev. No. 

 

 

Date 

 

   Details of revision 

 

Remarks 

 

00 

 

15.07.96 

 

PR: QE: 104/05 was revised totally and renamed as SIP: PP: 22. Content of PR: QE: 185 /00 is also 

merged with this document.  

 

 

 

01 

 

16.07.98 

 

The document has been revised to incorporate service condition oriented painting selection scheme 

for components PGMA wise.  SIP: VS: 09   and SIP: VS: 18 are merged with this document. 

 

 

 

02 

 

02.08.99 

 

Editorial changes in several clauses based on feedback. Annexure - VI  & VIII of Revn 01 removed. 

Annexure VII added. Clauses renumbered. Sub clauses added in CL. 5.0 based on feedback. 

Annexure- III painting schemes changed.  

 

 

 

03 

 

23.04.03 

 

Completely modified 

 

 

 

04 

 

 

07.05.07 

 

Completely modified; A Standard Painting Scheme for normal environment for indigenous orders 

developed, covering a fairly comprehensive PGMA list of all capacity FB Units. 

 

 

05 10.06.08 Painting scheme for Valves added & editorial corrections made in Cl. 2.1 & Notes. Piping Centre 

PGMAs deleted. Painting schemes modified in Sl.No. 2.4 & 3.5. 

Feed back from QA and task performers. 
& Galvanization of floor grills based on 

ED’s approval note BHE: QC: 2008  
Dt. 03.01.2008 
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1.0       SCOPE 
 

1.1 This procedure covers the requirements of Surface preparation and application of primer, intermediate and finish paints for manufactured and subcontracted components of FB and 

Valves based on normal environmental service conditions.  
 

1.2 As these standard painting schemes have evolved well over the years, and the performance of these paint systems have been satisfactory in many sites, these schemes will be offered to 

the customers during the tender stage. The use of standard painting scheme has several advantages including the avoidance of certain time consuming surface preparations and also the 

use of the proven techno-economic options for painting of the products.  
 

1.3 In case of special contract requirements, wherein the customer is specific about having a painting scheme different from the above, then these special contractual requirements will be 

addressed through a Contract Specific Document, which will be initiated by the concerned Engineering/ Commercial/ Marketing group and further details filled in by Plant Laboratory. The 

linkage will be provided in the CQP issued by QA. 
         

2.0      GENERAL 
         

2.1 This procedure specifies the painting requirements to a) provide adequate surface protection of components under good storage conditions at Site b) temporary protection for 

components coming inside the boiler in flue gas path till they are erected inside the boiler and c) protection for a reasonable time till completion of erection for components continuously 

exposed to atmospheric environment.   
       

2.2 The scheme is based on the site practice of need-based touch-up / re-preservation program based on the duration of storage and the condition. 
 

2.3 For bought-out items, the painting scheme shall be as specified in Engineering Drawing / Specification. Wherever it is not specified, the vendor‟s standard practice has to be followed.  

Manufactured items for bought-out items shall be as per the painting scheme of the applicable PGMA in this document..  
 

2.4 All currently active PGMAs are covered.  Requirements for Missing / new PGMA s can be obtained from Engineering & Plant Lab. 
 

3.0   PAINTING SCHEME 
 

3.1 The surface preparation, primer coat, intermediate coat and finish coat requirements for various painting schemes are given as part of this document.  

 

3.2 Good Painting Practices, which will be of assistance to task performers, has been prepared as a reference material and it is available as SIP: PP: 22 Annexure-I: Good Painting Practices. 

  

3.3 The Paints envisaged as per this document are indicated in this document under the caption  „Painting Scheme-Details for procurement & application purposes‟. 
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Sl. 

No. 

Scheme 

No. 
PGMA / Description  Surface 

Preparation 

& Surface 

Profile 

Primer coat Intermediate 

Coat 

Finish coat Total 

DFT 

m 

(min) 
Paint No. of 

Coats 

/ DFT 

 

Paint No. of 

coats 

Paint No. of 

coats 

Shade 

1.1 1AC Drum (Except Internals)   

04 – 114, 116, 118, 124, 126, 128, 210, 212, 214, 270 

 

 

 

 

SSPC-

SP3/ 

Power 

Tool 

Cleaning 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1 

/ DFT= 

30 m per 

coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 

20 m 

per coat 

Inter- 

national 

Orange 

Shade No: 

592 

 of IS 5 

70 

1.2 1AC Drum Suspension 

04 -142, 144, 146, 148  

SSPC-

SP3/ 

Power 

Tool 

Cleaning 

Red Oxide 

Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1/ 

 DFT= 

30 m per 

coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 

20 m 

per 

coat 

 

Inter- 

national 

Orange 

Shade No: 

592 

 of IS 5 

70 

1.3 5 Drum Internals  

04 – 134, 136, 138 

 

Other Machined Components: 

43 – 101, 102, 103, 104, 105, 106, 107  

SSPC-SP1 

or 

SP3  

Solvent / 

Power 

Tool 

Cleaning 

Rust 

Preventive 

Fluid to  

PR: CHEM: 

09 – 04 

 

1 

DFT=20 m 

per coat 

-- -- -- -- -- 20 

1.4 1AE Drum Transport Structures 

04 - 194, 196, 35 - 391, 810                                           

           

                                                                                                                        

SSPC-

SP3/ 

Power 

Tool 

Cleaning 

Red Oxide 

Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1 

 DFT= 

30 m per 

coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 

20 m 

per coat 

Yellow 

Shade No: 

356 of  

IS 5  

70 

2.1 11 Foundation Materials and Pin: 

35 - 010, 011, 012, 013, 020, 030, 190    38 – 010   39 - 010, 011, 012, 020, 030, 040 

48 – 019 & Columns below “ 0 ” level of PG 35,36, 38 & 39  

- - No Paint 

 

- - - -  - - No Paint - - - - - - 
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Sl. 

No. 

Scheme 

No. 
PGMA / Description  Surface 

Preparation 

& Surface 

Profile 

Primer coat Intermediate Coat Finish coat Total 

DFT 

m 

(min) 

Paint No. of 

coats 

Paint No. of 

coats 

Paint No. of 

coats 

Shade 

2.2 1A Buck Stays and Structural Items: 

Buck stays                                                                                        

08 – 001, 003, 006, 007, 101, 104, 107, 111, 380, 382, 400, 500, 501, 503, 700, 900, 901, 904, 

907, 910 

Boiler Supporting Structures 

35 – 100, 110, 111, 112, 120, 121, 122, 130, 131, 132, 133, 134, 135, 136, 140, 141, 142, 143, 

144, 150, 151, 152, 153, 160, 161, 162, 171, 172, 173, 174, 181, 182, 183, 184, 185, 186, 191, 

192, 193, 194, 195, 196, 210, 211, 212, 213, 214, 220, 221, 222, 230, 231, 232, 240, 250, 310, 

311, 312, 320, 321, 322, 330, 331, 332, 340, 341, 342, 350, 351, 352, 360, 361, 362, 380, 381, 

382, 383, 390,392, 410, 420, 430, 440, 441, 442, 443, 451, 452, 453, 461, 462, 463, 471, 472, 473, 

481, 482, 483, 500, 510, 511, 512, 513, 514, 520, 521,522, 523, 524, 530, 531, 532, 533, 540, 541, 

542, 550, 551, 552, 561, 562, 563, 571, 572, 573, 581, 582, 583, 591, 592, 593, 594, 595, 596, 

597, 598, 599, 610, 612, 613, 710, 711, 712, 713, 715 

 

36 – 110,120, 130, 150, 200, 210, 211, 212, 220, 221, 222, 230, 231, 232, 240, 241, 242, 250, 

251, 252, 260, 261, 262, 270, 271, 272, 280, 281, 282, 290, 291, 292, 300, 301, 302, 310, 311, 

312, 313, 314, 315, 316, 320, 321, 322, 323, 324, 325, 326, 327, 330, 331, 332, 333, 334, 335, 

340, 341, 342, 343, 344, 345, 346, 347, 348, 350, 351, 352, 353, 354, 355, 360, 361, 362, 363, 

370, 371, 372, 380, 381, 382, 383, 390, 391, 392, 393, 394, 395, 396, 397, 410, 420, 430, 490, 

491, 492, 510, 520, 610, 612, 620, 621, 630, 631, 632 

 

38 – 110, 120, 130, 210, 211, 299, 310, 311, 380, 381, 390, 410, 510, 511, 512, 513, 521, 522, 

610, 611, 612, 620, 710, 712, 720, 730 

 

39 - 100, 101, 102, 110, 120, 121, 130, 140, 141, 142, 143, 150, 160, 200, 210, 300, 301, 303, 

304, 305, 306, 311, 312, 323, 390, 391, 392, 393, 901 

 

Duct Supports 

48 – 005, 015, 025, 045, 055, 065, 085, 105, 115, 125, 145, 155, 185, 195, 200,205, 215, 225, 

235, 245, 255, 265, 275, 295, 305, 315, 325, 335, 345, 355, 365, 375, 385, 415, 425, 435, 445, 

455, 465, 475, 485, 495, 665, 805, 815, 825, 845, 855, 865, 875, 885, 995 

Piping Centre: 80-800 to 882, 920 to 933, 940 

 

SSPC-SP3/ 

Power Tool 

Cleaning 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1 

 DFT= 

30 m 

per 

coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 

20 m 

per coat 

Smoke 

Grey 

Shade No: 

692 

 of IS 5 

70 
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Sl. 

No. 

Scheme 

No. 
PGMA / Description  Surface 

Preparation 

& Surface 

Profile 

Primer coat Intermediate Coat Finish coat Total 

DFT 

m 

(min) 

Paint No. of 

coats 

Paint No. of 

coats 

Paint No. of 

coats 

Shade 

2.3 1A Hangers: 

36 - 740, 741, 742, 743, 744 

SSPC-SP3/ 

Power Tool 

Cleaning 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1 

 DFT= 

30 m 

per 

coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 

20 m 

per coat 

Smoke 

Grey 

Shade No: 

692 

 of IS 5 

70 

 

 

2.4 

6 Floor grills, Guard plate** 

35 – 811 

36  - 010, 810, 811, 812, 813, 814, 815, 816, 840 

38 - 810, 811 

39 – 810, 811, 840, 841 

Floor Grills : Hot dip Galvanizing to a coating weight of 610 gm per sq.m (minimum) and to a 

coating thickness of 85.0   microns (minimum).   

       

 ** Guard plates will be painted as given in Sl. No. 2.2. 

2.5 1AB Hand Rails & Posts 

35 - 850, 851 

36 - 850, 851, 852, 853 

38 - 850, 851 

39 - 850, 851 

SSPC-SP3/ 

Power Tool 

Cleaning 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1  

DFT= 

30 m 

per 

coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 

20 m 

per coat 

Black 70 

2.6 1AB Ladders & Stairs 

35 – 820, 821, 822, 823  

36 – 820, 821, 822, 823 

38 – 820, 821 

39 – 820, 830, 831 

48 - 466 

SSPC-SP3/ 

Power Tool 

Cleaning 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1  

DFT= 

30 m 

per 

coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 

20 m 

per coat 

Black 70 
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Sl. 

No. 

Scheme 

No. 
PGMA / Description  Surface 

Preparation 

& Surface 

Profile 

Primer coat Intermediate Coat Finish coat Total 

DFT 

m 

(min) 

Paint No. of 

coats 

Paint No. of 

coats 

Paint No. of 

coats 

Shade 

3.1 

 

 

 

 

 

10 

 
Components >95  C Un-insulated other than components coming in Gas Path  

09 - 001, 002, 003 

21 - 800, 850, 875, 997  

24 – 120, 160, 173, 180, 185, 190, 195, 220, 260, 273, 280, 285, 290, 320, 345, 360, 373, 380, 

385, 390, 395, 420, 460, 480, 485, 490, 495, 520, 560, 573, 580, 585, 590, 660, 680, 685, 690, 

820, 860, 880, 885   

28 – 220 

42 – 300, 318, 328, 348, 358   48 - 380 

SSPC-SP3/ 

Power Tool 

Cleaning 

 

 

 

 

Heat 

Resistant 

Aluminium 

Paint to IS 

13183  

Grade-I 

 

1 

(DFT 

=15 

microns) 

- - - - Heat 

Resistant 

Aluminium 

Paint to IS 

13183  

Grade-I 

 

1 

(DFT 

=15 

m 

per 

coat) 

Aluminium 30 

3.2 3 Components >95  C Insulated 

05 - 137, 139, 147, 153, 154, 155, 158, 159, 175, 188, 195, 220, 227, 229, 231, 236, 241, 246, 

251, 265, 281, 283, 296, 330, 340, 341, 350, 493, 879, 900 

07 - 101, 102, 104, 106, 107, 108, 109, 200, 201, 202, 203, 204, 211, 212, 214, 215, 216, 217, 

218, 221, 222, 223, 225, 226, 229, 231, 232 

10 – 100, 120, 122, 135, 136, 140, 141, 151, 170, 174, 178, 179, 180, 191, 195, 218, 220, 222, 

235, 236, 240, 241, 251, 270, 274, 278, 279, 280, 283, 284, 291, 295, 315, 687 

15 – 136, 138, 147, 174, 177, 192, 193, 236, 238, 274, 279, 292, 293, 999 

17 – 138, 177, 776, 807, 900, 903 

18 – 001, 002, 003, 010, 020 

19 – 701, 702, 753, 903 

21 – 600 

24 – 100, 115, 175, 200, 215, 275, 295, 300, 315, 375, 475, 500, 568, 600, 620, 675,  

42 - 020, 021, 025, 030, 031, 032, 033, 036, 037, 038, 128, 150, 153, 158, 159,  

48 –035,135,202, 204, 207, 208, 212, 214, 217, 221, 222, 224, 227, 228, 229, 232, 234, 242, 244, 

252, 254, 261, 262, 264, 267, 272, 274, 276, 282, 284, 292, 294, 302, 304, 307,308, 309, 311, 

312, 314, 318, 319, 322, 324, 332, 334, 342, 352, 362, 364, 372, 374, 381, 382, 384, 386, 388, 

389, 392, 412, 414, 422, 424, 426, 432, 434, 438, 439, 442, 444, 452, 454, 462, 464, 467, 468, 

469, 472, 474, 482, 484, 486, 487, 488, 489, 491, 492, 494, 496, 497, 498, 499, 602, 612, 622, 

632, 646, 652, 654, 656, 662, 664, 666, 667, 668, 669, 676, 686, 696 

SSPC-SP3/ 

Power Tool 

Cleaning 

 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

2 

DFT= 

30 m 

per 

coat 

- 

 

 

 

 

 

 

 

 

 

 

 

 

- - - - - - Red Oxide 60 
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Sl. 

No. 

Scheme 

No. 
PGMA / Description  Surface 

Preparation 

& Surface 

Profile 

Primer coat Intermediate Coat Finish coat Total 

DFT 

m 

(min) 

Paint No. of 

coats 

Paint No. of 

coats 

Paint No. of 

coats 

Shade 

3.3 2 Heat Exchanger Coils: (SH, RH & Economiser Coils) 

11 - 036, 037, 038, 074, 077, 078, 095, 135, 136, 138, 170, 174, 175, 178, 179, 235, 236, 237, 238, 

248, 250, 251, 271, 272, 274, 275, 277, 278, 279, 280, 336, 337, 338, 340, 342, 356, 358, 370, 

374, 377, 378, 395, 585, 587, 591, 606, 608, 616, 618, 682, 683, 684, 685, 686, 687, 688, 691, 

694, 716, 717, 718, 767, 768, 769, 787, 791, 882, 883, 884, 885, 887, 916, 917, 918, 967, 968, 

969, 986, 987, 988, 991, 994, 999 

12 – 135, 136, 170, 174, 178, 184, 187, 335, 395, 495, 515, 535, 551, 619, 800, 803, 805, 850, 

851, 852, 900, 901, 903, 906, 914, 917, 924, 927, 928, 944, 948, 954, 968, 988, 999 

16 – 077, 079, 132, 235, 236, 237, 238, 256, 275, 277, 279, 281, 377, 379 

19 - 001, 104, 105, 114, 124, 184, 802, 814, 824, 884, 914, 924, 984 

SSPC – 

SP2 

or  

SSPC – 

SP3 

Hand tool /  

Power tool 

cleaning 

Red Oxide 

Zinc 

Phosphate 

Dip coat 

primer to 

PR: CHEM: 

09 – 03 

 

1  

DFT= 

35 m 

per coat 

-- 

 

 

 

-- -- -- -- 35 

3.4 3  Components coming in Gas Path other than Coils 

06 - 033, 036, 037, 041, 043, 046, 047, 052, 054, 089, 090, 091, 092, 093, 094, 130, 133, 136, 

137, 141, 143, 146, 147, 152, 154, 189, 190, 191, 192, 193, 194, 231, 331, 350, 400, 430, 466, 

467, 500, 530, 609, 611, 613, 614, 616, 620, 621, 623, 624, 630, 631, 633, 634, 636, 637, 639, 

640, 641, 643, 644, 646, 647, 649, 650, 651, 652, 653, 654, 655, 657, 658, 659, 670, 689, 690, 

691, 692, 693, 694, 695, 709, 713, 714, 715, 716, 720, 723, 730, 731, 733, 734, 737, 740, 741, 

743, 744, 747, 749, 750, 751, 753, 755, 789, 790, 830, 840, 850, 851, 857, 895, 896, 897 

10 – 182, 183, 184, 185 

16 – 988, 999 

19 – 703, 704, 708, 763, 783, 850, 851, 900, 988, 999  

30 – 010, 104, 105, 211, 212, 216, 217, 218, 219, 220, 223, 227, 228, 233, 235, 993, 

31 – 101, 102, 103, 104, 105, 108, 301, 993     32 – 001, 002, 005, 006, 007, 008, 009, 010, 011, 

012, 021, 022, 023, 024, 025, 026, 027, 031, 033, 041, 042, 043, 044, 050, 055, 061, 073, 110, 

120, 210, 310,410,510,520,610, 620,710, 720, 810, 910, 993 

42 - 129 

SSPC-SP3/ 

Power Tool 

Cleaning 

 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

2 

 DFT= 

30 m 

per coat 

- - 

 

 

 

- - - - - - Red Oxide 60 

3.5 8A Uninsulated Fuel Pipes 

47 – 229, 265, 266. 267, 268, 269 

Duct for Tube Mill: 

48 – 802, 804, 812, 814, 817, 822, 824, 832, 834, 842, 844, 852, 854, 857, 862, 864, 867, 872, 

874, 882, 884,  

 

 

SSPC-SP3/ 

Power Tool 

Cleaning 

General 

purpose 

Aluminium 

paint to IS 

2339 

2 -- -- -- -- Alumunum 40 
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Sl. 

No. 

Scheme 

No. 
PGMA / Description  Surface 

Preparation 

& Surface 

Profile 

Primer coat Intermediate Coat Finish coat Total 

DFT 

m 

(min) 

Paint No. of 

coats 

Paint No. of 

coats 

Paint No. of 

coats 

Shade 

4 15 Constant Load and Variable Load Hangers (CLH / VLH)   (See NOTE 14) 

07 - 400, 401, 402, 403, 404, 405, 410, 420, 431   

10 - 200 

17 – 904, 906, 919, 929 

19 – 901, 904, 905, 906, 907 

24 - 346, 351 

Abrasive 

blast 

cleaning to 

Sa 2 ½ 

35- 50 

microns 

Epoxy zinc rich 

primer to IS 

14589 Gr. II 

%VS=35 (min) 

 

1 

DFT=40 

m / 

coat 

-- -- Aliphatic 

acrylic Poly-

urethane paint 

%VS=40 (min) 

t 

1 

DFT=30

m per 

coat  

Phirozi 

Blue 

Shade No. 

176 of IS5 

70 

5.1 1A  

 

Miscellaneous and Casing Sheets: 

07-500, 501, 600, 601, 997, 999, 19 – 101, 102,21 - 601, 987, 24 - 101, 125, 130, 135, 140, 201, 

225, 230, 235, 240, 301, 325, 335, 340, 350, 370, 374, 400, 401, 425, 430, 435, 440, 470, 471, 

473, 501, 525, 535, 540, 570, 601, 625, 635, 640, 800, 801, 815, 825, 987, 989, 996, 998 35 - 994, 

995, 36 - 613, 903, 999, 37 - 010, 110, 210, 310, 410, 510, 610, 39 - 302, 924 

Fuel Firing: 

41 – 100, 110, 200, 310, 320, 330, 340, 350, 390, 410, 420, 430, 450, 460, 470, 997 

Steam Blowing Piping: 

42 – 002, 003, 005, 010 

42 – 040, 045, 050, 055, 060, 065, 070, 111, 112, 113, 114, 118, 119, 120, 121, 122, 123, 124, 

130, 131, 132, 151, 152, 154, 155, 156, 157, 160, 165, 170, 176, 180, 195, 196, 989, 997, 998 

43 – 000, 001, 002, 003, 004, 005, 006, 007, 008, 997, 999 45 – 050, 120, 160, 161, 180, 181, 

220, 221, 260, 261, 321, 325, 326, 401 47 – 121, 122, 123, 124, 125, 129, 140, 141, 142, 143, 144, 

145, 146, 149, 161, 162, 163, 164, 165, 169, 180, 181, 182, 183, 184, 185, 189, 200, 201, 202, 

203, 204, 205, 209, 221, 222, 223224, 225, 241, 242, 243, 244, 245, 246, 247, 248, 249, 261, 262, 

263, 264, 647, 648, 649, 650, 746, 953, 959, 963      

Duct Plates and Expansion Joints:  

48 – 002, 004, 007, 011, 012, 014, 017, 018, 022, 024, 028, 032, 034, 040, 042, 044, 052, 054, 

062, 064, 066,072, 074, 082, 084, 092, 094, 102, 104, 107, 112, 114, 116, 122, 124, 132, 142, 

144, 152, 154, 162, 172, 182, 184, 192, 194 

Coal Handling: 

65 – 051, 060, 070, 260, 402, 403, 460, 724, 736, 738, 786 67 – 204, 251, 256, 261, 266, 271, 

272, 276, 277, 283, 286, 400, 801, 802, 803, 804, 999 99 – 201, 299  

SSPC-SP3/ 

Power Tool 

Cleaning 

 

 

 

 

 

 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1  

DFT= 

30 m 

per coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 20 

Smoke 

Grey 

Shade No: 

692 

 of IS 5 

70 

5.2 3 Erection Materials and Commissioning Components: 

04 - 988, 05-993, 06-993, 07 – 988, 993, 12-993, 24 – 993, 28 – 993, 35 – 993, 36 – 993, 37 – 

993, 

38 – 993, 39 – 993, 48 – 988, 993, 65 – 988, 97-585,99 – 045, 099, 501, 502 

SSPC-SP3/ 

Power Tool 

Cleaning 

 

Red Oxide 
Zinc phosphate 

Primer (Alkyd 

Base) to IS 

12744  

2 

DFT= 

30 m / 

coat 

- - - - - - - - Red Oxide 60 
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Sl. 

No. 

Scheme 

No. 
PGMA / Description  Surface 

Preparation & 

Surface Profile 

Primer coat Intermediate Coat Finish coat Total 

DFT 

m 

(min) 

Paint No. of 

coats 

Paint No. of 

coats 

Paint No. of 

coats 

Shade 

6.1 10 Cast carbon steel valves (Conventional) 

Cast alloy steel valves  

(Conventional) 

All API valves, QCNRV, SV & SRV 

Silencers, Water Level gauge  

HP / LP system 22-101,889 

SSPC-SP3/ 

Power Tool 

Cleaning 

Heat 

Resistant 

Aluminium 

Paint to 

 IS 13183 

Gr.I 

2 

 

-- -- -- -- -- 40 

6.2 

 

 

 

 

-- Forged valves Phosphating coating 

weight of 

1500 mg per 

sq.ft. 

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

6.3 1AS Soot Blower components 

20-001,003,004,021,051,054,201,204,301,304,331,511,794,801,821,831,962,972 

SSPC-SP3/ 

Power Tool 

Cleaning 

 

 

Red Oxide Zinc 

phosphate 

Primer 

(Alkyd Base) 

to IS 12744 

 

1  

DFT= 

30 m 

per coat 

-- -- Synthetic 

Enamel paint 

(Long Oil 

Alkyd) 

to IS 2932 

 

2 

DFT= 20 
Verdigris 

Green 

Shade 

No. 

280 of 

IS5 

70 

6.4 36 On Shore OFE Components SSPC-SP3/ 

Power Tool 

Cleaning 

HB 

Chlorinated 

Rubber based 

Zinc 

Phosphate 

Primer  

DFT= 50 m 

per coat 

2 -- -- Chlorinated 

Rubber Based 

Finish Paint 

DFT= 30 m 

per coat 

2 

 

French 

Blue 

Shade No: 

166 

 of IS 5 

160 

6.5 35 Off Shore Components SSPC-SP3/ 

Power Tool 

Cleaning 

 

High Build 

Epoxy Mastic 

Aluminium 

Primer- 

1  

DFT= 

100 m 

per coat 

-- -- Aliphatic acrylic 

Poly-urethane 

paint 

To IS13213 

%VS=40 (min) 

1 

DFT=30

m per 

coat  

French 

Blue 

Shade No: 

166 

 of IS 5 

130 

6.6 8A Hand Wheels 

 

 

 

SSPC-SP3/ 

Power Tool 

Cleaning 

General 

Purpose 

Aluminium 

Paint to IS 

2339 

2 

DFT= 

100 m 

per coat 

-- -- -- -- -- 40 

PS for Arrows shall be as per valves and the final shade will be „Post Office Red-Shade No. 538 of  IS 5
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NOTES: 

 

1. This painting scheme covers a comprehensive list of PGMAs being used in 125 / 210 / 250 / 500 MW and Industrial Boilers under Fossil Boilers working in normal environment, in an effort to standardise the painting scheme. 

Therefore, the entire list of PGMAs will not be applicable for any specific project and only those PGMAs applicable for the project may be used, while choosing the painting scheme applicable. 

 

2. Rust Preventive coating should be given on HSFG Bolt and Nut threads.  

 

3. All threaded & machined surfaces and retainers are to be applied with a coating of Temporary Rust Preventive oil.  

 

4. All surfaces of foundation materials, insulation pins, Anchor channels, Sleeves shall be coated with Temporary Rust Preventive Fluid and during execution of civil works; the dried film of coating shall be removed using organic 

solvents. 

 

5. PGMAs under Sub-Vendor items are not indicated. Please refer respective Engineering Document for all sub-vendor items. Wherever it is not specified, it shall be as per the painting scheme of the applicable PGMA. 

 

6. No painting is required for Aluminium, Stainless Steel components and galvanized items. Abrasive blast cleaning to SSPC-SP6  ( Sa 2) grade shall be done to prepare the surface of hot worked pipes prior to application of primer. 

 

7. Wherever inside surfaces of components under PGMA 48 – XXX, need protection till erection, and all running meter items for spares and main item two coats of Red-oxide zinc phosphate primer paint to IS12744 to a DFT of 60 

microns shall be applied, after power tool cleaning. For items meant for Spares and subcontracting where no further processing is involved, the painting scheme selected shall be the same as that of similar product configuration/ 

description. 

 

8. The Temporary Rust Preventive coating that has already been applied on any component, tubes, pipes etc., shall be visually inspected for good adherence. If the coating is intact, direct coating of alkyd based red oxide paints over 

the coating is permitted. In case, the coating has peeled off over a large area, then the coating is to be removed by suitable solvents / heating to 350 –400 C for an hour before primer paint application –but, in this case, it should be 

ensured that the minimum surface cleanliness required for primer paint application shall be SSPC – SP2 (equivalent – Hand Tool cleaning).   

 

9. All currently active PGMAs are covered.  Requirements for Missing / new PGMA s will be included under the relevant section, following the appropriate paint logic.  

 

10. Ground shade/colour finish paints & identification tag/ band for equipments, piping, pipe service, boiler supporting structures and other boiler components shall be followed as per tender. 

 

11. In components, wherever plates/sheets of thickness less than or equal to 5 mm, tubes/ rods/drain pipe are used, power tool /hand tool cleaning to SSPC-SP3/ SSPC-SP-2 shall be followed and the painting shall be done as described 

in Sl no: 5.1. 

 

12. Touch-up painting of damaged areas shall be carried out as per clause applicable painting scheme.   

 

13. Only weldable primer shall be applied on surfaces, which require to be welded subsequently at site. At those locations no other paint shall be applied. 

 

14. DUs coming under Constant Load Hangers (CLH) shall be painted as per the system - PS 15 indicated in Sl. No. 4 of the table. However, for DUs coming under Variable Load Hangers (VLH), the painting shall be as per Painting 

Scheme PS 1A indicated in Sl. No. 5.1 of the table. (i.e., one coat of Red Oxide Zinc Phosphate Primer followed by two coats of Synthetic Enamel Paint –shade smoke grey, total DFT – 70 microns) 

 

15. For internal protection of Pipes, tubes,headers and other pressure parts, Volatile Corrosion Inhibitor (VCI) pellets shall be put ( after sponge testing/ draining/ or drying ) and subsequently end capped. The dosage of VCI pellets shall 

be approximately 100 gm/ Cu..m. For tubes typically 4 – 5 tablets per end are to be put. For C & I items the dosage of self indicating Silica Gel ( colourless)  shall be 250 gm/ cu.m. ( About 2 to 3 bags weighing approximately 100 

grams each) . VCI pellets shall not be used for stainless steel components and its composite associates.   

16. All threaded components of spring assemblies and turnbuckles shall be galvanized and achromatized to 15 microns minimum thickness. 
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Painting Scheme – Details for procurement & application purposes 
 

Sl. 
No. 

Material 
Code of 
Paint 

Generic nature of paint Theoretical 
Covering  
Capacity 
Sq. m per 
Litre 

No. of 
pack 

Volume 
solids, % 
(min) ** 

DFT in 
microns 
(min) 
per coat 

Shade Shade 
No. to 
IS5 

Mode 
of 
appln
. 

Over 
coating 
interval, 
Hrs. 

1 120016131800 Heat Resistant Aluminium paint to IS 13183 

Grade I 

10 1 - - Aluminium -- Brush / 

Spray 

24 

2 120011111900 Red oxide Zinc Phosphate primer paint to IS 

12744  

10 1 -- -- Red Oxide -- Brush / 

Spray 

12 

3 120011121900 Red oxide Zinc Phosphate Dip coat primer 

paint to PR: CHEM: 09-03 

10 1 -- -- Red Oxide --- Dip 12 

4 120011311200 Long oil alkyd synthetic enamel finish paint to 

IS2932  

10 1 -- -- Reqd. 

shade 

Corrpdg. 

Shade 

no. 

Brush / 

Spray 

12 

5 120011140000 Temporary Rust preventive fluid to PR: CHE: 

09 – 04 

10 1 -- -- Amber -- Brush / 

Spray 

12 

6 120012141700 Epoxy Zinc rich primer to IS14589 Gr. II 8 2 35 40 Grey --  Spray 24 

7 120013310200 Aliphatic acrylic polyurethane paint to IS13213 10 2 40 30 Phirozi – 

Blue./Fren

ch Blue 

176/166 Spray 

 

24 

8 120017101800 De Oxy Aluminate Weldable Primer- Colour 

Aluminium 

10 1 -- -- Aluminium -- Brush / 

Spray 

24 

9 120014111700 HB CR Based Zinc Phosphate Primer 10 1 40 50 Grey -- Brush / 

Spray 

12 

10 120014300100 CR Based Finish Paint 10 1 30 30 French 

Blue 

166 Brush / 

Spray 

12 

11 12001213800 High Build Epoxy Mastic Aluminium Primer- 8 2 80 100 Aluminium --- Spray 24 

The covering capacity of paints specified is only approximate. 

The paints and Rust Preventive fluid shall be procured from BHEL‟s approved suppliers. ** Values are indicative.  
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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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