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PURCHASE SPECIFICATION FOR 

CABLE GLANDS 

 

 SPEC:SB:0012 
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REV:04 

           
13.09.14 

 

1.0   Component  : Double compression cable glands 

 

2.0  :  

 

Type 

 

Material codes 

 

Material 

  

Size 

 

(i) 

 

963535180000 

 

 

 

Brass body 

nickel plated 

Suitable for 3C X 2.5 mm² armoured Cable of OD 14.5 mm 

with nipple entry Size of M20 x 1.5. Ferrule suitable for 

armoured wire diameter 0.8mm. 

 

(ii) 

 

963535180100 

Suitable for 3C X 6 mm² armoured Cable of OD 20 mm with 

nipple entry Size of M20 x 1.5. Ferrule suitable for armoured 
wire diameter 0.8mm. 

 

(iii) 

 

963535180200 

Suitable for 3C X 2.5 mm² unarmoured Cable 11 +0.65 /-0.40 

mm with nipple entry Size of M20 x 1.5. Ferrule suitable for 

unarmoured wire diameter 0.8mm. 

 

3.0    

 

Area classification 

 

: 

 

Non flame proof 

 

4.0    Document required for 

acceptance   

: Compliance certificate. 

 

 

5.0    Packing : Suitably packed to avoid thread damages. 

 

6.0 Critical check list : 1. Compliance certificate 

2. Thread size 
3. Cable entry size 

 

 

                                                                   

 

 

REV: 04                                

 

For material Code 963531580200   cable OD included.  

PREPARED                    

(J. SANKAR) 
CHECKED                      

(S.K.GUPTA) 
APPROVED                      

(HIRENDRA RAUT) 
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TSB : 018 Rev. 05 PRODUCT ENGINEERING / V & SB 
  TECHNICAL DELIVERY CONDITIONS FOR 

SUBDELIVERY COMPONENTS OF SOOT BLOWERS SHEET No. 01 of 02 

 

LIMITS SWITCHES (MICRO) 

1.0  Component                       :   Limit Switches (Micro) 

1.1.    Material Code                   :    

1.1.1. 963720640000 – Limit Switch (1NO+1NC):  OTHER  APPROVED MAKE 

          963720640001 – Limit Switch (1NO+1NC):  B.C.H. 

1.1.2. 963720630000 – Limit Switch (2NO+2NC): OTHER APPROVED MAKE 

          963720630001 – Limit Switch (2NO+2NC): B.C.H. 

1.1.3. 973536800000 – Limit Switch (1NO+1NC):SQ-D Make, AB 23 

1.1.4. 973530390000 – Limit Switch (2NO+2NC): SQ-D Make, CB 33 

1.2.    Application 

1.2.1  Item 1.1.1 OR 1.1.3 is used for the control of wall deslaggers and rotary blowers. 

1.2.2  Item 1.1.2 OR 1.1.4 is used for the control of wall deslaggers. 

2.0   Specification 

2.0.1.      For item 1.1.1-Precision Switch with roller lever 600V, 15A, 1NO + 1NC Contacts, Break 5A, Make 8A   

               PSRL of Cutler Hammer with improved features.   (PSRL-R) 

2.0.2.      For item 1.1.2 Precision Switch roller lever 600V, 15A, 2NO+2NC Contacts, Break 0.8A, Make 6A   

               PSRL-2 of Cutler Hammer with improved features.   (PSRL-R2) 

2.0.3.      For item 1.1.4 Precision Snap Switch with rigid roller lever 600V, 10A, 2NO+2NC Contacts, 

               Break 345VA, Make 3450VA.  Type CB-33 of SQ-‘D’ 

2.0.4 For item 1.1.3 Precision Snap Switch with rigid roller lever 600V, 15A, 1NO+1NC Contacts, 

               Break 5A, Make 8A.  Type AB-23 OF SQ-‘D’ 

2.1 General specification 

2.1.1.      Operation                             :  Roller lever (With 10mm Roller Width) 

2.1.2.      Operating force                    :  Max.  0.595 Kg.     Min. 0.387 Kg. 

2.1.3        Terminal Capacity ( Solid or stranded conductor )     :    2.5 mm² 

2.1.4        Action                                            :    Quick make and break. 

2.1.5  Limit Switch dimensional detail for mounting, roller dimensions and  operating data should accompany  

the offer. 

2.1.6   LIMIT SWITCH Mounting  Dimensions shall be as per Drg.No.4-20-201-01344 

2.1.7   Frequency of operation             :   Should be suitable for 2500 operation/hr. 
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Approved  (S.NATARAJAN) 

 



TSB : 018 Rev. 05 PRODUCT ENGINEERING / V & SB 
  TECHNICAL DELIVERY CONDITIONS FOR 

SUBDELIVERY COMPONENTS OF SOOT BLOWERS SHEET No. 02 of 02 

 

                                                            

3.0       Inspection and Certificate 

3.1         Inspection will be conducted by BHEL  Inspector at supplier’s work or at BHEL on  receipt of the 

material (A) 

3.2  Supplier to give guarantee certificate for 12/18 months trouble free operation. 

4.0        Packaging                                   :  To be packed in weather proof card board boxes and dispatched. 

5.0        Quantity                                        :  Item 1.1.1 or 1.1.3 – 1 No. / Wall deslagger and 1 No. / Rotary blower 

                                                                    Item 1.1.2 or 1.1.4 – 1 No. / Wall blower.  

6.0      Approximate weight                         :  0.2 kg/ piece 

7.0      Spares requirement                           :  Spares vary respect to No of blowers. 

8.0      Storage                                              :  To be protected from sun & rain. Exposing to atmosphere  

                                                                         damage the material.  

 

 

 

 

 

 

 

 

 

 

 

 

 

For internal use only (A) 

i. The type numbers are to be checked as specified. 

ii. Visual inspection to check for damages, operation and also to ensure whether the switches are 

supplied in accordance with the specification shown in the purchase order like dimensional details 

and number of contacts. 
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Date: 

27/08/2004. 

 

 

Approved  (S.NATARAJAN) 
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MOTORS

1.0     Component                  : Motors 
1.1     Material Code   #           :  
1.1.1 0.45 KW Motors (0.6 HP Motors): 
96 272 005 0000  Std.  / 96 272 005 0100 - CL.F / 96 272 005 0200  440V  
962720050400  /  96 272 005 0300  TEFC, - Temp raise limited to Cl. B, 
S1 Duty, Continuous / 962720050301-KEC/ 96 272 005 0500  400 V Cl. F.  
96 272 005 0501 - 400V, 50HZ, Spl START 85% RUN 80% / 96 272 005 0502 - 400V 60HZ   
96 272 005 06 00  460 V CL.F, 60HZ. / 96 272 005 0201 - 440V, 60HZ, CGL.   
96 272 005 0202 - 440V, 60HZ / 96 272 005 01 01 - 415V, Cl. F., CGL 
96 272 005 0700 - 480V, 60Hz  
 
1.1.2 0.37 KW Motors (0.5 HP Motors): 
96 272 004 0000  Std. / 96 272 004 0100 Cl. F. / 96 272 004 0200  440 V  
96 272 004 0300  400 V / 96 272 004 0400 380 V/ 96 272 004 0500  460V/60Hz/3Ø 
 
1.1.3 0.56 KW Motors (0.75 HP Motors):
96 272 002 0000  STD / 96 272 002 0100 Cl. F. / 96 272 002 0200-380V/50Hz/3Ø 
96 272 002 0300  415V/50HZ/3Ø/TEFC 
96 272 002 0400-415V-50HZ-0.56KW-IE2-S1-TEFC 
96 272 002 0500-415V-50HZ-0.56KW-S1 
96 272 002 0600-400V-50HZ-0.56KW-IE2 
 
1.1.4 0.05 KW Motors (0.066 HP Motors):
96 272 003 0000  STD. / 96 272 003 0100 Cl. F. 
 
1.1.5 0.09 KW Motors (0.125 HP Motors):
96 272 071 0000  STD / 96 272 071 0100 BBL / 96 272 071 0200  KEC   
96 272 072 0300  CGL / 96 272 071 0400  400V / 96 272 071 0500  460V, 60Hz. 
96 272 071 0600  380V / 96 272 071 0700  440V, 60HZ, CGL.  
96 272 071 0800  400V, 60Hz. /96 272 071 0001 415V/50HZ/3Ø/TEFC 
96 272 071 0900  480V/60HZ/3Ø/ 96 272 071 1000-   440V/60Hz/3Ø 
96 272 071 1100  415V/50HZ/3Ø/IE3 
96 272 071 1200 - 415V-50HZ-0.09KW-IE2-TEFC
 
1.1.6   0.18 KW Motors (0.25 HP Motors): 
96 272 073 0300  415V/50Hz/3Ø- Ex'n'/NON SPARKING/ZONE 2 GAS GROUP II B, T3 
 
1.1.7   LRNR Motor 0.18 KW(0.25HP) with Frame size 63: 
96 272 401 0100- 415V-50HZ-0.18KW-Frame Size 63
 
2.0  Application 
2.0.1 Item 1.1.1               : To impart rotation to long retractable soot blower lance. 
2.0.2 Item 1.1.2               : To impart traverse motion to long retractable soot blower lance  
                                          and temp. probe lance tube. 
2.0.3 Item 1.1.3               : To impart traverse motion to wall deslagger swivel tube. 
2.0.4 Item 1.1.4               : To impart rotary motion to wall deslagger swivel tube. 
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2.0.5 Item 1.1.5               : To impart rotary motion to rotary blowing element and wall 
deslagger swivel tube.

2.0.6 Item 1.1.6               : To impart rotary motion to rotary blowing element.  
2.0.7 Item 1.1.7               : To impart Traverse motion to Long Retractable Non-rotating 
                                          type  Soot blower(LRNR)
 
 
SPECIFICATION FOR LT MOTORS (SOOT BLOWER MOTORS) 
 
    2.1 General: 
 
 2.1.1 This standard specification applies to all LT Motors below 5 KW.  The deviation if any  
           to this specification should be specifically brought out for our approval prior to  
           manufacture. 
 
 2.1.2 Standard  
          The construction, performance, materials and other matters of motor, if not specified   
          in this specification shall conform to the requirement in the latest edition of IS-325/    
          IEC 60034 specification for 3 phase induction motor.  Dimensions should be as per  
          approved IEC frame size, wherever not specified. 
 

# Other than the specific requirements mentioned against the material codes, are as 
per the TSB requirements. 

 
 2.1.3 Priority: 
          In cases where there are any differences between applicable motor standard (IS   
          Specification) and this motor specification, the later has priority. 
 
 2.2     Design conditions 
 
 2.2.1 Normally, motors shall be suitable for operation for 415 volts, 50 cycles, 3 phase, 3   
          wire ungrounded supply system.  However, frequency and Voltage changes for some   
          codes mentioned in part number itself shall be followed. 
         
 2.2.2 All LT motors except servomotors shall be designed to operate continuously at full   
          load.  But all motors shall operate without any trouble under each of the following   
          conditions. 
 

i. If the terminal voltage varies within 10% above and below the rated value at 
the rated frequency. 

 
ii. If the frequency of the source varies within five per cent above and below. 

 
iii. If the voltage and frequency of the source vary simultaneously and the sum of                        
     absolute percentage values in variation does not exceed 10%. 

 
 
2.2.3  Motors shall have class F insulation with tropicalisation suitable for polluted dust and   

corrosive atmosphere with a relative humidity of 100%.  The motors are to be 
designed for an ambient temperature of 65ºC. 
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2.2.4 Motors shall be suitable for continuous winding heating with 24 Volts AC when the  
          motors are not operating. 
2.3      Construction          : 
 
2.3.1 Normally all motors shall be IP 55 weather proof enclosure TENV motors, unless   
          Stated otherwise in specific part codes. All motors shall be provided with weather  
          proof enclosures.  This should be proved through testing. 
 
2.3.2 All motors are to be provided with two earthing terminals of suitable size, one on  
          either side of the machine for connecting the earth conductors.  3 terminals are to be  
          brought out from the motor. 
 
2.3.3 The terminal box cable entry shall be capable of being turned through 360° in steps of  
          180°.  Terminal boxes shall be weather-proof.  Spacing between the terminals and   
          volume available inside the terminals box should be adequately designed so that no   
          difficulty during the connecting of 3 core 2.5 sq. mm.  PVC insulated Aluminium  
          conductor cable or 3 core 2.5 sq. mm silicone rubber insulated copper/Aluminium  
          conductor cable.  The terminal box shall be provided with removal gland plates.  The  
          terminal box dimensional drawing should be sent for our approval.  Detailed  
          arrangement for the cable box weather-proofing should be indicated. 
 
2.3.4  All motors shall be painted with corrosion proof Epoxy paint. 
2.3.5  Mechanical Construction: 
 
       i.  The frames and all external parts of the motors shall be as per specification attached.   
     Name plates shall be of stainless steel with letters embossed on them. 
 
      ii.  The motors shall be painted with one coat of rust preventing paint and two coats of   

suitable corrosion resisting and abrasion resisting paint.  The type of paint shall be as 
per specification attached. 

 
     iii.  Drain plugs or drain webs shall be provided in the motor frames to permit drainage of  

any condensed water from the enclosure.  Drain holes should be provided as per the 
enclosed drawing and should be plugged. 

 
     iv.  All motors shall be provided with pre lubricated ball bearings of suitable size.  The  
     bearings must be guaranteed to ensure a smooth operation and a life not shorter than  
     30,000 hours. 
 
      v.  The motors shall be dynamically balanced and shall rotate perfectly with no 

preferential stop points.  The rotor shall be manufactured in such a way as to allow 
the removal or addition of material for balancing. 

 
     vi.  These motors are open to atmosphere.  Special emphasis should be guaranteed for  
     weather proofness. To achieve weather proofness the points Under 2.9 should be  

followed. The temperature rise calculation should be taken into account this point 
also. 

 
2.3.6 Starting:   
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1. The motor shall be capable of being started direct online across full line voltage or 

reduced voltage starting. 
 

2. Starting current will be limited 7 times full load current (Unless specified otherwise). 
 

3. Medium voltage motors may be connected to electrical net-work where transient  
disturbance occur in the supply line.  During transient voltage disturbances, voltage 
on the system may disappear completely and return back in a few cycles with the 
motors still running.  Under the above conditions, the returning voltage may occur at 
such an instant that the induced emf in the motor is in phase with the applied voltage 
giving rise to currents surges which may reach a value equal to twice the starting 
current.  The motor shall be suitably designed and the coils and end turns strongly 
brazed to provide adequate thermal and mechanical strength for with standing 
conditions stated above. 

 
    2.4 Accessories: 
       The following accessories are to be provided for all induction motors. 
       Two earth terminals outside of the enclosure on the main motor frame. 

Name plate should be made of stainless steel. All motors should be supplied with 
cable gland. 

 
   2.5  Torque characteristics; 
       The motors should be capable of producing the torque as listed in the annexure. 
 
   2.6  Special Notes: 
       1. The weight of the motors offered should not be more than the weight indicated  
           against each blower. 
       2. All motors should also be provided with an oil seal in the shaft outlet end. 
 
   2.7  Technical Data: 
         The supplier should furnish the details in the form enclosed. 
 
   2.8  Certificate and Drawings: 
          Detailed constructional drawings and Test Certificates as per relevant IS shall be 

supplied. 
 
   2.9  The following precautions are to be taken care of for achieving weather proofness. 

1. The terminal box seating should be ground flat and smooth. 
2. A gasket should be introduced between the terminal box cover and box as well   
    between body and the box. 
3. Copper gasket should be used if bolts are used in the Construction. 
4. The windings should have extra dip and backing. 
5. Drain holes should be provided as indicated in the drawing. 
6. The dimensions should be as per the Drawing. 4-20-201-00303 for all applicable 

frame sizes except part code 962724010100. Motor to be supplied with key and oil 
seals. 

 
   3.0  Testing and Documents:   
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   3.1  BHEL will witness the type and routine tests as per the test procedures laid out in IS-
325 on a prototype mot
will give clearance for manufacture.  All routine tests as per IS-325 are to be carried 
out in all motors by the supplier.  Guide lines for testing to be taken from IS-4029. 

 
     3.2  Test Certificate and Drawings:  6 sets of detailed constructional drawings, test    
            certificates and technical data shall be supplied. 
 

3.3  Guarantee Certificate:  To be given by the supplier for a period of 12 months from  
                              the date of commissioning or 18 months from dispatch    
                              whichever is later.

 
    4.0  Quantity(For information) 
             Item 1.1.1 One No. per Long Retract 
             Item 1.1.2 One No. per Long Retract and One No. per Temperature Probe. 
             Item 1.1.3 One No. per Wall Deslagger. 
             Item 1.1.4 One No. per Wall Deslagger  
             Item 1.1.5 One No. per Rotary Blower. 
             Item 1.1.6 One No. per Rotary Blower. 
             Item 1.1.7 One No. per Long Retractable Non-Rotating type Soot Blower(LRNR) 
. 
 
    5.0 Packing :   Motors to be packed and despatched in weather proof boxes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                   
TEFC - TOTALLY ENCLOSED FAN COOLED; TENV- TOTALLY ENCLOSED NON-VENTILATED;  
*- MOTOR PART CODE TO BE CHECKED 
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DATA SHEET FOR SOOT BLOWER MOTORS 

Sl. No. Description       

1 Application WB IE - Rotary WBIE - Rot. Motor 
RB IE Motor RB IE Motor LR & FTP -  Traverse LR - Rotary WB IE -  Traverse 

2 Frame size 71 71 71 80 80 90 
3 Flange Type IS2223TypeC IS2223TypeC IS2223TypeC IS2223TypeC IS2223TypeC IS2223TypeC 
4 Dimensions 4-20-201-00303 4-20-201-00303 4-20-201-00303 4-20-201-00303 4-20-201-00303 4-20-201-00303 

5 Power in KW 0.05 0.09 0.18 0.37 0.45 0.56 
6 Rated Voltage 415 V 415 V 415 V 415 V 415 V 415 V 
7 No. of phases & frequency 3 Phase & 50 Hz. 3 Phase & 50 Hz. 3 Phase & 50 Hz. 3 Phase & 50 Hz. 3 Phase & 50 Hz. 3 Phase & 50 Hz. 

8 RPM (Approx.) As applicable to 4 Pole motor 

9 Duty S1- Continuous S1- Continuous S1- Continuous S2-15 Min. S2-30 Min. S2-30 Min.  

10 Ambient Temp. in °C 65 65 65 65 65 65 

11 
Enclosure & Protection TENV-  IP55 protection TENV/TEFC* -   

IP55 protection 
TEFC-  IP55 

protection TENV/TEFC*  -  IP55 protection 

12 Class of insulation F (Temp. Raise limited to Cl. B) 

13 Voltage variation % ± 10% 

14 Frequency variation % ± 5% 

15 
Combined Voltage & 
Frequency Variation % ± 10% 

16 Starting Torque in Kgm.  (Min.) 0.245 0.29 0.254 0.32 1.1 1.14 

17 No. of Leads.  6 6 6 6 6 6 

18 Name plate Stainless steel Stainless steel Stainless steel Stainless steel Stainless steel Stainless steel 

19 Paint Epoxy Grey Epoxy Grey Epoxy Grey Epoxy Grey Epoxy Grey Epoxy Grey 

20 Conduit size in the terminal box. M20 x 1.5 M20 x 1.5 M20 x 1.5 M20 x 1.5 M20 x 1.5 M20 x 1.5 

21 Max. stalling time (Approx.)- sec. Hot 35 / Cold 65 Hot 35 / Cold 65 Hot 40 / Cold 75 Hot 40 / Cold 75 Hot 20 / Cold 35 Hot 30 / Cold 55 

22 Direction of rotation Reversible Reversible Reversible Reversible Reversible Reversible 

23 Other Constructional features. Shaft end with oil seal 
24 Weight of Motor kg. (Approx.) 8 8 8 13.5 13.5 17 
25 Gd2 of Motor kgm2  (Max) 0.0027 0.0027 0.0034 0.0073 0.0073 0.0112 
26 No. of  Poles 4 
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1.0 SCOPE 

This Technical Delivery  Condition specifies the additional requirements for the delivery of alloy 

steel to specification AISI 4140 for use in high pressure valves components such as Gland flanges, 

Support ring, Split ring etc. 

This TDC is supplementary to the mandatory requirements covered in the specification. 

The  size  and quantity shall be as  specified  in  the purchase order. 

 

 

 

 

 

 

   

2.0 CHEMICAL COMPOSITION AND PROCESS 

The steel shall be manufactured by electric furnace  or any other approved process. 

The  chemical composition of the steel shall be  tested for  each melt and shall conform to the 

requirements given  below in weight percentage: 

Element   Percentage 

    C          0.38 - 0.43 

                                        Mn       0.75 - 1.00 

                                        Si         0.20 - 0.35 

                                        P          0.04 max. 

                                        S          0.04 max. 

                                        Cr        0.80 - 1.10 

                                        Mo      0.15 - 0.25 

Forging practice: Open die forging. 

The rough forgings must be as close as possible to  the final shape and size. 

Minimum  forging  reduction in area shall be  1:4  from ingot to finished forging. 

The flow lines shall be parallel to the axial length of the part. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.0 DIMENSIONAL TOLERANCES 

The   forgings   shall  conform  to   the   dimensional tolerances as specified in the drawing. 

   

4.0 HEAT TREATMENT 

The forgings shall be supplied in quenched and tempered condition   as  given  below  to  get  the  

required mechanical properties: 

Heat to 855 +/- 15 degC and quench in oil. 

Temper at 540 degC minimum with a soaking of 1 hour per inch of thickness. 

 

 

 

 

5.0 MECHANICAL TESTING 

The   testing  for  mechanical  properties   shall   be conducted as per ASTM A370 at room 

temperature from finished heat treated  material or identical specimen which has  undergone  the 

same amount of working, for each size/melt/Heat treatment  batch. Test specimen shall be taken 

from a location which represents the midwall of the heaviest section. The test results  shall meet the 

requirements as given below: 

Tensile strength    : 97 Kg/sq.mm min. 

Yield strength       : 85 Kg/sq.mm min. 

% Elongation        : 18 min. 

Hardness               : 285 - 320 BHN (minimum 3 values) 

Charpy  impact test  } Average of 3 values 8  Kgm/sq.cm minimum 

(on  2  mm  "U" notch) } and  single  minimum  value  6 Kgm/sq.cm. 

 

 

 

 

 

 

 

 

 

 

   

6.0 NON DESTRUCTIVE TESTING 

Ultrasonic  test  shall be conducted  on  all  forgings according  to SA 388 and the acceptance 

standard  shall be as  per AM 203.2 of ASME Section VIII Division 2. 

 

   

7.0 WORKMANSHIP AND FINISH 
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 The  forgings  shall be supplied in proof  machined  or shot blasted condition, if specified in the 

drawing/PO. 

The  forgings shall be examined visually and  shall  be free  from scales, laps, seams, folds, cracks 

or other injurious defects and shall have a workman like finish. 

All forgings shall be coated with a protective layer of transparent rust preventive before despatch. 

 

 

 

 

   

8.0 REPAIR 

Repairs involving fusion welding are prohibited. 

Surface defects can be removed by mechanical means  and the  defective areas shall be smoothly 

dressed up with the  adja-cent  surface. The minimum thickness after repair shall meet  the drawing 

requirements. 

 

 

 

   

9.0 MARKING AND PACKING 

The  following details shall be legibly marked on  each forging by hard stamping with low stress 

stamps. 

1. Specification and grade 

2. Part identification 

3. Melt number 

4. Maker's emblem 

5. Inspecting authority's seal 

The forgings shall be properly packed and despatched to avoid any damage during transit. 

 

 

 

 

 

 

 

 

   

10.0 INSPECTION AND CERTIFICATION 

All  the tests specified  here shall be carried out  at works  and  the  test  results shall be  furnishe 

in  the  test certificates. 

The  test  certificate  shall  contain  the   following details in English language only. 

1.   Purchase Order Number. 

2.   Test Certificate Number. 

3.   TDC Number. 

4.   Quantity and Size. 

5.   Steel making process. 

6.   Specification, Grade and Melt Number. 

7.   Chemistry - Meltwise. 

8.   Heat treatment details like Temperature, soaking  time,  cooling medium etc. 

9.   Mechanical test results - Tensile, Hardness and Impact. 

10.  NDT results with reference and acceptance standards. 

In  addition,  mill test certificate for  raw  material shall be enclosed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11.0 END USE These  forgings are intended for use in high pressure valves for components 

like gland flanges. 
 

 

 

S.Selvrajan                        R.Sasikumar (QA)              M.Rajakumar (Engg)                           K.Rengachari 

 Prepared                                                         Reveiwed                                                              Approved 
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Revision Record: Rev:00:01/07/94; Rev:01:Text rewritten, Cl.5.0 modified. 

1.0 

 

 

 

 

 

 

 

MATERIAL 
Specification:ASTM:{Latest on date of Purchase Order (PO)}: 

Monel "S" (Monel 505)           : ASTM A494 Gr. M25S 

Nickel Bronze                          : ASTM B584 C97800 

Aluminium Bronze                  : IS 305 Gr. AB1 

Stellite                                      : G-Co65Cr27W6 

Supernickron                            : 

Additional Requirement:As listed below (supplementary to Specification) 

Size, Qty.,Grade/Class: As per Purchase order & Drawing / Pattern. 

   

2.0 CHEMICAL COMPOSITION & PROCESS 
Chemical composition requirements are as below: 
Element   Monel S   Al. Bronze   Ni.Bronze   Supernickron    Stellite 

  C       0.15 max.     --          --       0.35 max.       0.90-1.40 

  Mn      1.50 max.  1.0 max.    1.0 max.    1.0 max.        1.0 max. 

  Al        --       8.5-10.5    0.005 max.     --              -- 

  Zn        --       0.5 max.    1.0-4.0        --              -- 

  Sn        --       0.1 max.    4.0-5.5        --              -- 

  Pb        --       0.05 max.   1.0-2.5        --              -- 

  Mg        --       0.05 max.      --          --              -- 

  Si      3.50-4.50  0.25 max.   0.15 max.   5.0 max.        1.5 max. 

  P       0.03 max.     --       0.05 max.      --              -- 

  S       0.03 max.     --       0.08 max.      --              -- 

  Fe      2.50 max.  1.5-3.5     1.5 max.    10.0 max.       3.0 max. 

  Ni      60 min.    1.0 max.    24 - 27     65 - 70         3.0 max. 

  Cu      27 - 33    Remainder   64 - 67     10 - 20            -- 

  Cr         --         --          --       5.0 max.        27 - 31 

  Mo         --         --          --          --           1.5 max. 

  W          --         --          --          --           3.5-5.5 

  Co         --         --          --          --           Remainder 

 

 

 

 

The total of Sn, Pb, Si & Mg shall not exceed 0.30% in the case of Aluminium bronze. 

Aluminium bronze castings shall be made in chill moulds only. Stellite castings to be manufactured 

by investment casting (Lost wax) process. 

3.0 DIMENSIONS AND TOLERANCES 
Tolerances as per Drawing. Untoleranced dimensions for valve components: VL:STDC:023(latest). 

   

4.0 

 

 

 

 

 

HEAT TREATMENT (HT) 

Monel castings: Solution annealed at 870 deg.C / 30 min / Oil quench. Additionally the test bars 

to be age hardened at 560 deg.C / 2 hours / air cool. 

    Supernickron castings: Age hardening to be done in electric furnace at 640 deg.C for a period of 

not less than 4 hours and then cooled in furnace or in air. 

    Aluminium bronze, Nickel bronze and Stellite castings can be supplied in the as cast condition, 

without heat treatment. 

   

5.0 

 

 

 

 

MECHANICAL TESTS 
Test bars to be cast integral with the casting or separately. If cast separately, they shall be cast at 

the same time, same mould type as the castings & from the same ladle. A metal strip with heat 

number stamped to be fused with the test bar during casting, to maintain traceability. The test bars 

to be heat treated together with the castings they represent. If 1 casting is made from more than 

1 heat, separate test bars for each cast to be poured & all test bars shall satisfy the requirements. 
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 Following tests to be conducted per heat / HT batch, as per ASTM A370.  

Acceptance as shown: 
Test               Monel S    Al. Bronze   Ni.Bronze     Supernickron   Stellite 

Hardness           32-42 HRC 135 BHN min.    --          320-380 BHN    38-42 HRC 

Tensile strength     --      55 Kg/sq.mm  35.2 Kg/sq.mm  60 Kg/sq.mm       -- 

                               (min)        (min)         (min)           

o.2% proof           --      21 Kg/sq.mm  15.5 Kg/sq.mm     --             -- 

strength                        (min)     (min)(05% proof)                  

% Elongation         --      18 min.      10 min.           --             -- 

 

6.0 

 

 

 

 

FETTLING, DRESSING & CLEANING 
Dressing of castings, free from risers,ingates, notches, under cuts, deep marks etc. Gas cutting if 

any to be done before HT. Castings to be sand/shot blasted both inside and outside for removal 

of fused sand, scales, etc. Fused wires, parting line fins, chills etc. to be removed by grinding. 

Visual inspection of castings for surface quality as per MSS-SP-55. Items to be proof machined 

wherever required. 

   

7.0 

 

 

 

 

 

 

NON DESTRUCTIVE TESTING(NDT) AFTER HEAT TREATMENT 
Castings to be free from surface and internal defects like porosity, shrinkage, sand inclusion, 

    crack, cold shut and other harmful defects. 

Liquid Penetrant Inspection (LPI): As per ASTM E165 on all castings. 

    Acceptance: (ANSI B16.34): Cracks are not permitted. For rounded indications (circular or 

    elliptical with length < 3 times width), 4 or more indications in a line separated by 3mm or less 

    edge to edge are not acceptable. Maximum allowable diameter of the indication: 5mm for    

     materials upto 13mm thick & 8mm for materials above 13mm thick. 

   

8.0 REPAIR 

Repairs involving fusion welding is prohibited. 

   

9.0 

 

 

MARKING AND PACKING 
Details to be marked on each casting, using low stress stamps / etching / engraving: 

1. Foundry code, 2.Specification, grade ("SINK" in the case of supernickron) & Melt number, 

2.Other details as per drawing. 

   

10.0 

 

 

 

 

 

 

 

INSPECTION AND CERTIFICATION 

Test certificate for each product with following details shall accompany the product & shall be 

countersigned by inspection agency nominated by BHEL, if specified in PO. 

1. Purchase Order No.(BHEL),TDC No., Drawing & Test certificate number. 

2. Specification and Grade with applicable year of code, Heat Number, Quantity & Size 

3. Melting & Casitng process, Chemistry including incidental elements - Heat wise. 

4. Heat treatment details of the material and test bars. 

5. Mechanical test results, NDE test results with reference & acceptance standard. 

6. Dimensional Inspection Report where applicable. 

11.0 

 

 

 

AUDIT CHECKS AT BHEL 
BHEL reserves the right to carry out audit checks for chemistry, HT condition, mechanical test and 

NDT on representative test bars or job. Items found defective during check or subsequent process- 

ing at BHEL are liable for rejection.. 
 

 

 

         S.Lakshmi                          R.Sasikumar(QA)        S.Kumar(Engg)                                 K.Rengachari 

          Prepared                                                   Reveiwed                                                         Approved  

 





SL.

NO.
MATERIAL

BOX

TYPE

DIMENSIONS

L W H C D

1 GWB67035003 3A 670 670 500 200

2 GWB67035004 4 710 630 600 200

3 GWB67035005 5 850 630 670 200

4 GWB67035006 6 1000 770 670 200

5 GWB67035007 7 1100 430 670 200

6 GWB67035008 9A 1250 570 710 300 200

7 GWB67035009 10A 1300 770 850 300 200

8 GWB67035010 13A 1500 650 710 300 200

9 GWB67035011 14A 1850 700 710 300 200

10 GWB67035012 14B 1850 700 1050 300 200

11 GWB67035013 15 2000 800 800 400 200

12 GWB67035014 16 2134 915 1220 400 200

13 GWB67035015 16A 2743 1220 1070 400 250

14 GWB67035044 16C 2520 1210 1320 400 250

15 GWB67035047 16B 2743 1220 1525 400 250
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NON-CONIFEROUS TIMBER FOR GENERAL PACKING PURPOSES

1 GENERAL

This specification governs the quality requirements of Non-Coniferous Timber supplied in the form of 
planks, battens, beams and sleepers.

2 APPLICATION

Used for general packing purposes.

3 COMPLIANCE WITH NATIONAL STANDARDS

There is no National standard covering this material. However, assistance has been derived from the 
following National standards:

– IS 1326-1992: Non-Coniferous Sawn Timber (Baulks & Scantling)

– IS 5966-1993: Non-Coniferous Timber in Converted Form for General Purposes

– IS 6662-1993 Groups I & II: Timber Species Suitable For Wooden Packaging

4 TERMINOLOGY

For the purpose of this specification, the definitions given in IS 707 (Glossary of terms applicable to 
timber and timber products) shall apply except for the beam which is defined as follows:

Beam is defined as converted timber whose cross-sectional dimensions exceed 50mm in both 
directions.

5 SPECIES

Shall be as stated on the order- Some standard species are:

Trade Name Botanical Name

Rubber wood Hevea brasiliensis

Salai Boswellia serrata

Bahera Terminalia bellirica

Jaman Syzygium cumini

Trade Name Botanical Name

Lendi Lagerstroemia parviflora

Mango Hangifera indica

Machilus(Kalamavu) Machilus macrantha

Irul Xylis xylocarpa

Irulbaken Hopes

Karumarudu Terminalia tomentoss

Murtenga Bursera serrata

Nangal Mesua ferrea

Pillamarudu Terminalia panicutala

Sal shorea robusta
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Silver oak Grevillea robusta

Tada(Dhaman) Grewia tillifolia 

Any other species of wood as per Groups I & II of IS 6662 may also be ordered.

6 DIMENSIONS AND TOLERANCES

6.1 Sizes

Width, thickness and length of timber shall be clearly stated on the order.

6.2 Tolerances

6.2.1 Width: 50 to 250 mm, Tolerance: ±3 mm

6.2.2 Thickness: 20 to 250 mm, Tolerance: 

6.2.3 Length

Standard length : 1 to 12 metres in multiples of 0.5 metre

Tolerance : ±2% or ±25 mm whichever is less.

Note

1) Measurements

1.1) When nominal sizes are ordered, length, width and thickness shall be measured on the basis of accepted sizes. 
Plus tolerances shall not be added while computing the volume.

1.2) The measurements of length, width, thickness and computation of volume shall be as follows:

a) The length shall be measured in metres in midline of a piece. The fractions of a metre shall be rounded off 
to the nearest lower 10 mm.

b) The width shall be measured at the narrowest place in millimetres and shall be rounded off to the nearest 
lower one millimetre.

c) The thickness shall be measured at the narrowest place in millimetres and shall be rounded off to the 
nearest lower one millimetre.

d) The volume shall be computed in cubic metres correct 'to three places of decimal on the basis of accepted 
sizes.

2) Single sampling plan based on IS 2500 shall be followed.

7 MOISTURE CONTENT

The timber shall have a moisture content as stated below within a depth of 15mm from the surface 
excluding a length of 300mm from each end at the time of inspection. The moisture content will be 
determined in accordance with Appendix-A of IS 287.

October to June : 30%

July to September (Rainy season) : 40%

8 FREE FROM DEFECTS

Timber shall be free from the following defects:

Brashness, splits across the grain, shakes, spring, twist, insect attack, any kind of decay (rot), any 
sign of infection, open centre heart, centre heart on planks and any other defect.

Defects to the extent specified below are permissible. These defects shall be measured in 
accordance with IS 3364.

8.1 Bow

Shall be permissible upto a maximum of 2mm for 300mm length.
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8.2 Wane

a) For sections upto and including 150 X 150 mm:

Shall be permissible upto 1/5 of the width on the broad face subject to a maximum of 60mm 
and upto 1/3 of the width on the narrow face subject a maximum of 40mm, provided that one 
broad face is completely free from this defect. The wane shall be measured at its deepest part.

b) For sections above 150 X 150 mm

The cumulative lengths of wanes on all the sides should not be more than one length of the 
piece.

8.3 End splits

The longest end split at each end shall be measured and the lengths added together. The total 
length of these shall not exceed 60mm per metre run of the piece.

8.4 Live knots upto 35mm diameter

A maximum of 5 knots/metre length are permissible. However, the knots shall not be so grouped 
or located as to affect the strength of the piece.

Live knots above 35mm diameter are not permissible.

8.5 Dead knots

a) Below 10mm diameter

A maximum of 3 knots/metre length are allowed provided that the knots are not so grouped or 
located as to affect the strength.

b) From 10mm to upto and including 25mm diameter

A maximum of 2 knots allowed to the extent of 1 knot/metre length.

c) Above 25mm diameter

Not allowed.

Note: (For clauses 8.4 & 8.5): Major axis of the knot should be taken as the diameter of the knot.

8.6 Surface cracks

Surface cracks with a depth of 10% subject to a maximum of 10mm are permissible. A continuous 
crack of any depth all along the length is not permissible.

8.7 Sap wood

Permissible upto a maximum of 12 percent of the cross sectional area.

9 END COATING

Timber shall be coated with any of the following effective compositions upto a distance of 80mm 
from each end.

9.1 Thick coal tar or bituminous paint.

9.2 Resin and lamp black (10:1) melted, mixed and applied hot.

9.3 Hardened gloss oil.

9.4 Paraffin wax.

9.5 Molasses and lime (3:1).

9.6 Geru/Yellow clay.
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10 INSPECTIOH AT SUPPLIER'S WORKS

Whenever specified, tests and inspection are to be conducted in the presence of BHEL's 
representative. BHEL representative shall have free access at all times while work on the contract is 
being performed to all parts of the manufacturer works. The manufacture shall offer BHEL"s 
representative all reasonable facilities, without charge, to satisfy the latter that the material is being 
furnished in accordance with this specification.

The manufacturer shall prepare and provide necessary test specimens for testing to be carried out at 
his premises. If facilities are not available at his works the manufacturer shall make necessary 
arrangements for carrying out the prescribed tests elsewhere. The manufacturer shall notify BHEL in 
advance about the readiness of the material for inspection and testing.

BHEL reserves the right to test the material at BHEL's Works and the final, acceptance of the 
material shall be based on these test results.

11 TEST CERTIFICATES

Three copies of test certificate shall be supplied unless otherwise stated on the order.

In addition, supplier shall ensure to enclose one copy of test certificate along with their dispatch 
documents to facilitate quick clearance of the material.

The test certificate shall have the following information:

– AA51402, Rev.No.03 : NON-CONIFEROUS TIMBER FOR GENERAL PACKING PURPOSES

– BHEL order No. :

– Supplier's References :

– Type & Specie :

– Treatment, if any :

– Results of Dimensional Inspection :

– Moisture content :

– Defects as per clause 8 :

– Size :

– Quantity supplied :

12 MARKING

The timber shall be marked/painted with the following:

– AA51402

– BHEL order No.

– Supplier’s Name

– Size & Quantity

13 REJECTION AND REPLACEMENT

If the material does not conform to the requirements of this specification or found defective during v 
further processing, such material shall be rejected notwithstanding any previous certification of 
satisfactory testing and/or inspection. The supplier shall under take to replace the rejected 
consignment at his own cost and the rejected material shall be taken back by the supplier after 
fulfilling the commercial terms and conditions.
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14 REFERRED STANDARDS

The following is the list of the latest standards, as published by the respective issuing bodies, 
referred to in this, specification.

1) IS 287

2) IS 707

3) IS 1326

4) IS 2500

5) IS 3364

6) IS 5966

7) IS 6662
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MULTILAYERED CROSS LAMINATED POLYETHYLENE FILM

1.0  GENERAL:

This specification governs the quality requirements of multilayered cross laminated 

polyethylene film. The cross lamination gives qualities of extra toughness, together 

With flexibility and lightness coupled with good weather resistance to ultra violet rays. 

2.0  APPLICATION:

Used for packing and allied purposes. 

3.0  COMPLIANCE WITH NATIONAL STANDARDS:

There is no Indian Standard covering this type of material. 

4.0  AVERAGE WEIGHT, DIMENSIONS AND TOLERANCES:

4.1  Average weight & Sizes:

Average weight (G.S.M), Width and Length shall be as stated on the order. 

4.2  Average Weight & Tolerance:

45, 60, 70, 90, 105, 120, 150, 200, & 250 GSM with a tolerance of ± 10 %. 

4.3  Width and tolerance:

4.3.1  Preferred widths:

900, 1000, 1500, 2000, 2500, 3000 and 3660 mm. 

4.3.2  Tolerance on width:

Width, mm Tolerance(±) mm 

Above Upto & Incld. 

900 1250 8

1250 2500 20

2500 3000 40

3000 3660 50

Revisions : 
As per e-mail dt. 4-08-2008 from Shri.Gopal Bhat, 

SDGM, Bhopal

APPROVED:
INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE- WG (T&PM) 

Rev. No. 02 Amd. No. Reaffirmed

Dt.: 01.11.2008 Dt:

Prepared

BHOPAL 

Issued 

Corp. R&D 

Dt. of 1st Issue 

1st October 1995
Year:  
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The film shall be comprised of several layers of plastic film placed criss-cross over one 

another and bonded by a special cold-roll technique. Film shall be resistant to most of 

organic & inorganic chemicals. 

‘BHEL’ emblem of size A40 shall be embossed by thermostatic control on the film at an 

interval of 1000 mm along the length of the film. 

The colour of the emblem shall be Air Craft Blue (Shade No. 108) as per IS: 5 

or Black / Red. 

One vertical heat sealing joint will be acceptable for films between 1200 mm and 

2400 mm at the interval of 1200 mm width. 

Two vertical heat sealing joint will be acceptable for films above 2400 mm at 

the interval of 1200 mm width. 

6.0 APPEARANCE AND FINISH:

The film shall be uniform in colour, texture and finish. And also shall be free from 

pinholes, undispersed raw material, streaks and foreign particles and holes, tears 

or blisters. The edge shall be free of nicks and cuts to unaided eye. 

7.0 COLOUR:

Unless otherwise specified, the film shall be supplied in Natural Colour (essentially 

colourless) for 45 GSM, yellow colour for 70 GSM & Blue colour for 90 GSM. Any other 

colour can also be ordered, if agreed mutually. 

For film of other average weights, colour shall be as stated on the order. 

8.0 ODOUR:

The film shall be free from any objectionable odour. 

9.0 TEST METHOD:

Unless otherwise specified, the test shall be conducted in accordance with the 

relevant methods of IS : 2508. 

10.0 TEST SAMPLES:

One Square metre (1 sq.m) of ordered thickness shall be supplied for testing 

purpose.
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Tolerance: ± 10 %. 

12.0  MECHANICAL PROPERTIES:

12.1  Tensile Strength at Break:

Direction N/mm
2
, min. 

Direction - I 35 

Direction - II 37 

12.2  Elongation at Break:

Direction - I 500 percent, min. 

Direction - II 400 percent, min. 

12.3  Tear Resistance in/grams (ASTM – D 1922):

GSM 45 60 70 90 105 120 150 200 250 

Direction I 800 1800 1800 2150 2500 3200 3500 4500 5500 

Direction II 650 1500 1500 1950 2000 2000 2500 3500 4500 

13.0  INSPECTION AT SUPPLIERS’ WORKS:

Whenever specified, tests and inspection are to be conducted in the presence of 

BHEL’S representative. 

BHEL’S representative shall have free access at all times while the work on the 

contract is being performed, to all parts of the manufacturer’s works. 

The manufacturer shall offer BHEL’s representative all reasonable facilities without 

charge to satisfy the latter that the material is being furnished in accordance with this 

specification. The manufacturer shall prepare and provide necessary test specimens for 

testing to be carried out at his premises. If facilities do not exist at his works, the 

manufacturer shall make necessary arrangements for carrying out the prescribed tests 

elsewhere. 

The manufacturer shall notify BHEL’s representative in advance about the readiness of 

the material for inspection and testing. 

BHEL reserves the right to test the material at BHEL’s works and the final acceptance 

of the material shall be based on these test results. 

Substance (GSM): 45, 50, 60, 70, 90, 105, 120, 150, 200, & 250. 

11.0  PHYSICAL PROPERTIES:



14.0 TEST CERTIFICATES:

Three copies of test certificates shall be supplied unless otherwise stated on 

the order. 

In addition, the supplier shall ensure to enclose one copy of the test certificate along with 

their dispatch documents to facilitate quick clearance of the material. The test certificate 

shall bear the following information: 

AA 514 20: Multilayered Cross Laminated Polyethylene Film. 

Rev. No. 02 

BHEL Order No. 

Batch / Lot No. 

Results of dimensional inspection. 

Test results of clauses 11 and 12. 

15.0 PACKING AND MARKING:

To be supplied in bundles / packages suitably packed to prevent damage during 

transit and storage. 

AA 514 20 

BHEL Order No. 

Manufacturer’s name and grade 

Batch No. / Lot No. and date of manufacture 

Average weight, Width, Length and colour 

Net weight of the Bundle / Package 

16.0 REJECTION AND REPLACEMENT:

In the event of any film proving defective during the course of preparation, testing, 

subsequent use, etc such material shall be rejected notwithstanding any previous 

certification of satisfactory testing and / or inspection. 

The supplier shall under take to replace the rejected film at his own cost and the rejected 

material shall be taken by the supplier after fulfilling the commercial terms and 

conditions.

17.0 REFERRED STANDARDS (Latest Publications Including Amendments) : 

1. IS: 5  2. IS: 2508  3. ASTM - D 1992 
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