
PROPOSED LAYOUT FOR MODIFIED
MILL REJECT SYSTEM (ABOVE
GROUND FACILITIES)
RMSG-LAYOUT-TENDER-MRS-001

NOTE :- This drawing shall be used to understand the layout for above
ground facilities. Dimensions may vary during detailed engineering as per
bidders design.
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LONGITUDINAL JOINT IN WIDTH SHALL NOT BE ACCEPTABLE.
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SAMPLE SHALL BE TAKEN FROM ANYWHERE OF BELT LENGTH.

LONGITUDINAL JOINT IN WIDTH SHALL NOT BE ACCEPTABLE.
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BEFORE & AFTER AGEING
**

5

** Aging test (Temperature and Duration) shall be as per latest IS 1891 Part 2 1988: Reaffirmed 2014.
Datasheet to be revised accordingly before offering the belt for NTPC Inspection
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 PULLEY CALCULATION FOR MRC-1

Maximum  Tension in Belt = 22346 N

Belt Width = 500 mm

Selected Belt

Maximum Working Tension in Belt = Max Tension in Belt / Belt Width

= 44.69 Kn/Mtr

630/3 Having Maximum Allowable Tension = 63 Kn/Mtr
Carcass Thickness = 4.4 mm

Pulley Diameter Selection

Actual % Tensile Force = Maximum Working Tension x 100 / Maximum Allowable Tension

= 44.69 x 100 / 63

= 70.9 %
The Calculated Percentage of Tension is in between 60 to 100 %
Hence Selected Pulley Diameters are 

Head Pulley = 406 mm
Tail/Take up Pulley = 323 mm
Snub/Bend Pulley = 323 mm

Head Pulley Shaft Calculation
Based on Angular Deflection
Tight Side Tension T1 = 26899 N
Slack Side Tension T2 = 8896 N
Weight of Head Pulley = 215 Kg
Pulley Bearing CRS, l = 0.9 Mtr
Arm Length, a = (Bearing CRS - BW)/2 = 0.2 Mtr
Head Pulley Inclination, Ø = 15.3 Degree
Angle of Wrap 210 Degree
Horizontal Force, H = T1xCosØ + T2xCosØ(210-180-Ø)

34550.44393 N
Vertical Force, V = T2xSinØ - T2xSinØ(210-180-Ø)+Whp

2199.133977 N
Resultant Force, Tr = (H2 + V2)1/2

34620.361 N
Youngs Modulus, E = 2.1E+11 N/Sq Mtr
Allowable Angular Deflection, Ψ = 5 Minute

= 0.001453704 Radians
Calculated Shaft Dia at Hub = (Resultant x a x 64 x (I - 2 x a ) ) 1/4

(π x 4 x Ψ x E )1/4
25.130
248.841

= 100.99 mm
Calculated Shaft Dia at Bearing = 90.99 mm

Based on EquivalentTorque
Bending Moment, Bm = Tr x a / 2

= 3462.04 N-Mtr

Taken from Power & 
Tension Calculation

Taken from Power & 
Tension Calculation
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Torque, Mt = Motor Powerx1000x60 x/2xπxPulley RPM
= 4318.995 N-Mtr

Equivalent Torque, Teq = ( ( 1.5 x BM )2 + ( 1.25 x Mt )2) 1/2
= 7490.94 N-Mtr

Allowable Shear Stress = 45000000 N/m2
Calculated Shaft Dia at Hub = [ (Teq x 16 ) / ( π x Fs ) ]1/3 x 1000

= 94.66 mm
Calculated Shaft Dia at Bearing = 84.66 mm

Final Selected Head Pulley = 110 mm
Shaft Diameter at Bearing 
in Drawing

Tail/Take up Pulley Shaft Calculation
Based on Angular Deflection
Tail/Take up Tension, Tt = 19370 N
Tail Pulley Weight, Wtp = 200 Kg
Inclination at Tail Pulley, Ø = 0 Deg
Horizontal Force, H = Tt x CosØ

= 19370 N
Vertical Force, V = Wtp - Tt x SinØ

1962 N
Resultant Force, Tr = (H2 + V2)1/2

= 19469.113 N
Pulley Bearing CRS, l = 0.9 Mtr
Arm Length, a = (Bearing CRS - BW)/2 = 0.2 Mtr
Youngs Modulus, E = 2.1E+11 N/Sq Mtr
Allowable Angular Deflection, Ψ = 5 Minute

= 0.001453704 Radians
Calculated Shaft Dia at Hub = (Resultant x a x 64 x (I - 2 x a ) ) 1/4

(π x 4 x Ψ x E )1/4
21.762
248.841

= 87.45 mm
Calculated Shaft Dia at Bearing = 77.45 mm

Based on Bending Moment
Bending Moment, Bm = Tr x a / 2

= 1946.911 N-Mtr
Allowable Bending Stress, Fb = 90000000 N/m2
Calculated Shaft Dia at Hub = [ ( 1.5 x BM x 32 ) / ( π x Fb )]1/3x 1000

= 69.15 mm
Calculated Shaft Dia at Bearing = 59.15 mm

Final Selected Tail/Take Up = 100 mm
Pulley Shaft Diameter at Bearing 
in Drawing

Snub Pulley Shaft Calculation
Based on Angular Deflection
Slack Side Tension, T2 = 17792 N
Snub Pulley Weight, Wsp = 180 Kg
Inclination at Tail Pulley, Ø = 15.3 Deg
Horizontal Force, H = T2 x CosØ

= 17161.40559 N
Vertical Force, V = T2 x SinØ - Wsp

2929.029305 N

Taken from Power & 
Tension Calculation

17792N=T2x2 
Tension taken from 
Power & Tension 
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Resultant Force, Tr = (H2 + V2)1/2
= 17409.568 N

Pulley Bearing CRS, l = 0.9 Mtr
Arm Length, a = (Bearing CRS - BW)/2 = 0.2 Mtr
Youngs Modulus, E = 2.1E+11 N/Sq Mtr
Allowable Angular Deflection, Ψ = 5 Minute

= 0.001453704 Radians
Calculated Shaft Dia at Hub = (Resultant x a x 64 x (I - 2 x a ) ) 1/4

(π x 4 x Ψ x E )1/4
21.162
248.841

= 85.04 mm
Calculated Shaft Dia at Bearing = 75.04 mm

Based on Bending Moment
Bending Moment, Bm = Tr x a / 2

= 1740.957 N-Mtr
Allowable Bending Stress, Fb = 90000000 N/m2
Calculated Shaft Dia at Hub = [ ( 1.5 x BM x 32 ) / ( π x Fb )]1/3x 1000

= 66.62 mm
Calculated Shaft Dia at Bearing = 56.62 mm

Final Selected Snub = 90 mm
Pulley Shaft Diameter at Bearing 
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PULLEY CALCULATION FOR MRC-2

Maximum Tension in Belt = 13636 N

Belt Width = 500 mm

Selected Belt

Maximum Working Tension in Belt = Max Tension in Belt / Belt Width

= 27.272 Kn/Mtr

400/3 Having Maximum Allowable Tension = 40 Kn/Mtr
Carcass Thickness = 4 mm

Pulley Diameter Selection

Actual % Tensile Force = Maximum Working Tension x 100 / Maximum Allowable Tension

= 27.272 x 100 / 40

= 68.18 %
The Calculated Percentage of Tension is in between 60 to 100 %
Hence Selected Pulley Diameters are 

Head Pulley = 406 mm
Tail/Take up Pulley = 323 mm
Snub/Bend Pulley = 323 mm

Head Pulley Shaft Calculation
Based on Angular Deflection
Tight Side Tension T1 = 13636 N
Slack Side Tension T2 = 5429 N
Weight of Head Pulley = 200 Kg
Pulley Bearing CRS, l = 0.9 Mtr
Arm Length, a = (Bearing CRS - BW)/2 = 0.2 Mtr
Head Pulley Inclination, Ø = 15 Degree
Angle of Wrap 210 Degree
Horizontal Force, H = T1xCosØ + T2xCosØ(210-180-Ø)

18415.37588 N
Vertical Force, V = T2xSinØ - T2xSinØ(210-180-Ø)+Whp

1962 N
Resultant Force, Tr = (H2 + V2)1/2

18519.598 N
Youngs Modulus, E = 2.1E+11 N/Sq Mtr
Allowable Angular Deflection, Ψ = 5 Minute

= 0.001453704 Radians
Calculated Shaft Dia at Hub = (Resultant x a x 64 x (I - 2 x a ) ) 1/4

(π x 4 x Ψ x E )1/4
21.492
248.841

= 86.37 mm
Calculated Shaft Dia at Bearing = 76.37 mm

Based on EquivalentTorque
Bending Moment, Bm = Tr x a / 2

= 1851.96 N-Mtr

Taken from Power & 
Tension Calculation

Taken from Power & 
Tension Calculation 
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Torque, Mt = Motor Powerx1000x60x/2xπxPulley RPM
= 2159.497 N-Mtr

Equivalent Torque, Teq = ( ( 1.5 x BM )2 + ( 1.25 x Mt )2) 1/2
= 3873.44 N-Mtr

Allowable Shear Stress = 45000000 N/m2
Calculated Shaft Dia at Hub = [ (Teq x 16 ) / ( π x Fs ) ]1/3 x 1000

= 75.98 mm
Calculated Shaft Dia at Bearing = 65.98 mm

Final Selected Head Pulley = 90 mm
Shaft Diameter at Bearing 
in Drawing

Tail/Take up Pulley Shaft Calculation
Based on Angular Deflection
Tail/Take up Tension, Tt = 10224 N
Tail Pulley Weight, Wtp = 180 Kg
Inclination at Tail Pulley, Ø = 0 Deg
Horizontal Force, H = Tt x CosØ

= 10224 N
Vertical Force, V = Wtp - Tt x SinØ

1765.8 N
Resultant Force, Tr = (H2 + V2)1/2

= 10375.366 N
Pulley Bearing CRS, l = 0.9 Mtr
Arm Length, a = (Bearing CRS - BW)/2 = 0.2 Mtr
Youngs Modulus, E = 2.1E+11 N/Sq Mtr
Allowable Angular Deflection, Ψ = 5 Minute

= 0.001453704 Radians
Calculated Shaft Dia at Hub = (Resultant x a x 64 x (I - 2 x a ) ) 1/4

(π x 4 x Ψ x E )1/4
18.594
248.841

= 74.72 mm
Calculated Shaft Dia at Bearing = 64.72 mm

Based on Bending Moment
Bending Moment, Bm = Tr x a / 2

= 1037.537 N-Mtr
Allowable Bending Stress, Fb = 90000000 N/m2
Calculated Shaft Dia at Hub = [ ( 1.5 x BM x 32 ) / ( π x Fb )]1/3x 1000

= 56.07 mm
Calculated Shaft Dia at Bearing = 46.07 mm

Final Selected Tail/Take Up = 75 mm
Pulley Shaft Diameter at Bearing 
in Drawing

Snub/Bend Pulley Shaft Calculation
Based on Angular Deflection
Slack Side Tension, T2 = 8143.5 N
Snub Pulley Weight, Wsp = 160 Kg
Inclination at Tail Pulley, Ø = 15 Deg
Horizontal Force, H = T2 x CosØ

= 7866.016966 N
Vertical Force, V = T2 x SinØ - Wsp

538.0928938 N

Taken from Power & 
Tension Calculation

8143.5 N=T2x1.5 
Taken from Power & 
Tension Calculation
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Resultant Force, Tr = (H2 + V2)1/2
= 7884.400 N

Pulley Bearing CRS, l = 0.9 Mtr
Arm Length, a = (Bearing CRS - BW)/2 = 0.2 Mtr
Youngs Modulus, E = 2.1E+11 N/Sq Mtr
Allowable Angular Deflection, Ψ = 5 Minute

= 0.001453704 Radians
Calculated Shaft Dia at Hub = (Resultant x a x 64 x (I - 2 x a ) ) 1/4

(π x 4 x Ψ x E )1/4
17.360
248.841

= 69.76 mm
Calculated Shaft Dia at Bearing = 59.76 mm

Based on Bending Moment
Bending Moment, Bm = Tr x a / 2

= 788.440 N-Mtr
Allowable Bending Stress, Fb = 90000000 N/m2
Calculated Shaft Dia at Hub = [ ( 1.5 x BM x 32 ) / ( π x Fb )]1/3x 1000

= 51.16 mm
Calculated Shaft Dia at Bearing = 41.16 mm

Final Selected Snub/Bend = 65 mm
Pulley Shaft Diameter at Bearing 
in Drawing
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