Surface Mining Technology
Professor Kaushik Dey
Department of Mining Engineering
Indian Institute of Technology, Kharagpur
Lecture 35
Excavation with Surface Miner 5
Let me welcome you to the thirty-fifth lecture of Surface Mining Technology. This is the fifth

and final lecture of excavation with surface miner. We will solve second tutorial here. So, in

this tutorial we basically will go for cost analysis for the excavation with surface miner.

(Refer Slide Time: 00:42)

INTRODUCTION

v' LEARNING BACKGROUND:
It is expected that the students taking this course lectures have a preliminary
understanding about the surface mining technology. The basic knowledge of
explosives, blasting, formation of earth crust, geology etc are already covered
in the previous courses. It is expected that a student must have passed a

course on basic geology, explosive and blasting etc.
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So, let us have one look into the learning background of surface mining technology course.
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INTRODUCTION

v Learning Objectives of This Course:
» To know the different unit operations associated with surface mining.
» Methods of surface mining.
» Deployment of machineries in surface mining.
» Productivity analysis of surface mining.
» Safety and environmental control of surface mining operations.

» Special methods of surface mining.
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These are the learning objectives of the Surface Mining Technology course.
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INTRODUCTION

v' LEARNING OUTCOMES:
It is expected that the students taking this course lectures will be able to
envisage the surface mining operation and its technological nitty-gritty. It is
expected that a student will be abled to design the drilling and blasting
rounds for surface blasting, will be able to choose, deplZy and design the

mine machineries for a set production target. The desired sa nd

environmental requirements will also be addressed.
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INTRODUCTION

v LEARNING OUTCOMES:

The student will also have an overall idea about the special methods of

surface mining including sea bed mining, dimensional stone mining, highwall

mining etc. The students will also able to deliver the technological and
&

managerial requirements to the special safety requirements like slope

stability and sump management etc.
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And these are the expected learning outcomes for Surface Mining Technology course.
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These are some of the texts and references available in the market.
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INTRODUCTION

v Retrospect Previous Lectures:
In previous lectures, the phases of mining a deposit are discussed. The unit
operations associated in every phase is also explained. The commencement of
mining excavation through opening of box cut is discussed. The unit operation,
Drilling technology is discussed. The different drilling procedures, drilling patterns
required and machine operations are also discussed. Bl?lsting technology, and sum
of the machine operations,e.g. and excavation by ripper are also discu hovel

and dumper deployment for loading and transportation is also discusse
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And let us look into the previous lectures what we have covered before this topic surface
excavation with surface miner. We have covered the phases of mining a deposit, we have
covered commencement of surface mining using box cut, we have covered the drilling
technology, we have covered the blasting technology, we have covered blast free excavation
technique that is the ripper and we have covered the excavation of fragmented rock mass

either by blasting or by a ripper through a shovel or excavator.

We have gone through the different types of excavators and we have seen the transportation
system, dumper transportation system and how the dumpers are working along with the
shovel, how the shovel dumper combination can be carried out: that is discussed already. And
we have started discussing the excavation with surface miner which is another blast free
mining technology, continuous excavation technology and a very, very highly applicable

technology for the current Surface Mining situation.
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INTRODUCTION

v Learning Objectives of This Lecture:
» To understand the application of surface miner.
» To understand the cutting principle of surface miner.
» Design and method of operation for surface miner.

» To understand the cost and performance calculations for surface miner.
R
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And in this lectures, we had the objectives to understand the application of surface miner to
understand the cutting principle of surface miner, design and method of operation of surface
miner, all these are discussed, we have carried out already one tutorial for the performance
analysis of the surface miner, and in this tutorial, we will cover the cost calculation for the

surface miner. So, this is one last class on the excavation with surface miner.
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In a surface coal mine, the mine authority decided to outsource the coal.g&cavation by
surface miner for 4ts~seam-no—+2- The planned length of the bench @ and it is
desired that the sub-contractor should operate its machine in turn back with windrowing
mode of operation. If the desired machine is of model SM3700 (price Rs. 6 crore ) which
comprises the cutting drum of 3.7 m width; cutting depth of 0.5 m; cutting speed 25 m/min
and diesel consumption of 60 lit/hr. Then prepare a possible Mwn for the tender (i.e cost
of excavation) in terms of RS/ tonne, Assume the other required relevant data for the
calculation.
Further, if the mine authority provides a bench length of{500

what rate of compensation should be asked by the subcontra

instead of 2000 m determine
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In a surface coal mine, the mine authority decided to outsource the coal excavation by
surface miner for its’ seam no. 12. The planned length of the bench is 2000 m and it is
desired that the sub-contractor should operate its machine in turn back with windrowing
mode of operation. If the desired machine is of model SM3700 (price Rs. 6 crore ) which
comprises the cutting drum of 3.7 m width; cutting depth of 0.5 m; cutting speed 25 m/min
and diesel consumption of 60 lit/hr. Then prepare a possible quotation for the tender (i.e cost
of excavation) in terms of Rs/ tonne. Assume the other required relevant data for the
calculation.

Further, if the mine authority provides a bench length of 500 m instead of 2000 m determine
what rate of compensation should be asked by the subcontractor?
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So, let us directly start with a problem. In this problem, we are having a coal mine, a surface
coal mine. The mine authority decided to outsource the cold excavation by surface miner for
its particular seam. So, the planned length of the bench is 2000 metres and now contractors
are asked to go for bidding and it is considered that the desired machine is 3700 which is
available at a price of 6 crores and it is comprising a cutting drum of 3.7 metre which can cut
which can cut a depth of 0.5 metres.

So, now you see the depth is given in metre directly not in centimetres. So, you have to
consider that in your production formula. Cutting speed is given 25 metre per minute, diesel
consumption is given as 60 litre per hour and that subcontractor has to give the tender pricing
this. Further, the problem is extended, which | will not solve at this place. But, it is the duty

of the participants to do it back to their home.

Suppose the mine authority is failed to provide the promised length of 2 kilometre, bench
length: a pit bench length of 2 kilometre. If instead they are providing the length of 500
metres then what is the loss to the contractor for the same and how much compensation a
contractor will ask from the mine authority for the same. So, that calculation needs to be

carried out.

So, it is a simple one, firstly the calculation will be made, considering the L is equal to 2000.
So, whatever price is coming the calculation can be made using 500 also. Then find out the
differences between these two, whatever is the difference that is the compensation will be

asked from the mine authority because of their inability to provide the desired length.
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PRODUCTIVITY CALCULATION

Method Empty Travel Back System

Windrowing ‘
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Where,
L = Length of the Face (m)
§ = Width of the Cutting Drum (m)
d = Predetermined Depth of cut (mm)
v = Machine speed during cutting (m/min)
ve = Machine speed during Empty travel (m/min)
W = Working hour Available in a shift (hr)
te = Empty Travel Back Time( = L/ve) (min.)
te = Truck changing time (min)
Lt = Length of cut to fill one truck (m)

= (truck capacity in cu.m. x fill factor
swell factor/1800)
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PRODUCTIVITY CALCULATION

Method Turn Back System
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Where,

L = Length of the Face (m)

§ = Width of the Cutting Drum (m)

d = Predetermined Depth of cut (mm)

v = Machine speed during cutting (m/min)
tt = Machine turning time(min)
W = Working hour Available in a shift (hr)
te = Truck changing time (min)
Lt=Length of cut to fill one truck (m)

= (truck capacity in cu.m. x fill factor)/d8
swell factor/1000)
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PRODUCTIVITY CALCULATION

Method Continuous Mining /Harvesting System

Windrowing
Phaned prodac (m'x):S)x")\dA“ %60
1000
Conveyor Loading Mode
‘ |
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Where,

L = Length of the Face (m)

$ = Width of the Cutting Drum (m)

d = Predetermined Depth of cut (mm)

v = Machine speed during cutting (m/min)
W = Working hour Available in a shift (hr)
te = Truck changing time (min)
Lt = Length of cut to fill one truck (m)
= (truckReapacity in cu.m. x fill factor)/( S x d x
swell factor/1000)
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So, again once again look into this formula this are already given.
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In a surface coal mine, the mine authority decided to outsource the coal excavation by surface miner for its’ seam no. 12. The planned
length of the bench is 2000 m and it is desired that the sub-contractor should operate its machine in tum back with windrowing mode of
operation. If the desired machine is of model SM3700 (price Rs. 6 crore ) which comprises the cutting drum of 3.7 m width; cutting depth
of 0.5 m; cutting speed 25 m/min and diesel consumption of 60 lithr. Then prepare a possible quotation for the tender (i.e cost of
excavation) in terms of Rs/ tonne. Assume the other required relevant data for the calculation.
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TUTORIALS

In a surface coal mine, the mine authority decided to outsource the coal excavation by surface miner for its’ seam no. 12. The planned
length of the bench is 2000 m and it is desired that the sub-contractor should operate its machine in tum back with windrowing mode of
operation. If the desired machine is of model SM3700 (price Rs. 6 crore ) which comprises the cutting drum of 3.7 m width; cutting depth
of 0.5 m; cutting speed 25 m/min and diesel consumption of 60 lithr. Then prepare a possible quotation for the tender (i.e cost of
excavation) in terms of Rs/ tonne. Assume the other required relevant data for the calculation.
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Now, | just reduce the size of this so, that | can solve at this place. So, you have to find out
the production rate and a number of data needs to be assumed is given in the data, v is given
25 metre per minute. The L is given 2000 metres. The S is given 3.7 metre, cutting depth d is
given 2.5 metres and few data is given pertaining to cost that price capital cost is 6 x 10’
rupees and diesel price is given 60 rupees per litre and sorry it is not diesel price it is digital
consumption given as 60 litres per hour.

So, this is given and we have to assume a number of other data. So, for production related
data let us assume what we have assumed previously say Ve is 30 metre per minute and we

have to assume the turning time 3 minute. We have assumed the truck exchange time is 0.5



minutes that is 30 seconds and we have assumed the truck capacity 20 tonne. So, your Lt will
be calculated as 35.7, density also assume in situ density of coal also as a 1.4 tonne per metre

cube. So, let us assume all these things.

(Refer Slide Time: 09:39)
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GIVEN and ASSUMPTION /| CALCULATION

Drum width (m) = V73.7[ Length of cut tofill a truck (m) = 7.2

Truck capacity (tonne) = /20 Time required to fill a truck (min) = 031

Production target (tonne) = 1000066 | hourly production (tonne) = 2.39

Price of surface miner (Rs) = /60000000 | PRODUCTION (TONNE/HR)

+ 2 " ~ 1

Life of surface miner (hr) < 30000 WINDROW-EMPTY TRAVEL BACK 2119.09

Interest @ 10% of capital 0.1| WINDROW-CONTINUOUS 3885

Maintanance cost @ 20% of capital = 02 WINDROW-TURN BACK 374458

Pick consumption pick/hr = / 1 CONVEYOR LOADING-EMPTY TRAVEL BACK 1125.41

Pick price (Rs)= \/2000 CONVEYOR LOADING-CONTINUOUS 148353

Diesel consumption (lit/hr) = % CONVEYOR LOADING-TURN BACK 146259

Available hours in year = \/ 4000|NO OF SURFACE MINER (W-£) 0.12

Material (coal) density (tonne/m?) = / 14 NO OF SURFACE MINER (W-C) 006
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TUTORIALS

GIVEN and ASSUMPTION CALCULATION

Drum width (m) = 3.7 Length of cut tofill a truck (m) = 172
Truck capacity (tonne) = 20| Time required to fill a truck (min) = 031
Production target (tonne) = 1000000 hourly production (tonne) = 2.39
Price of surface miner (Rs) = 60000000 | PRODUCTION (TONNE/HR)

Life of surface miner (hr) = 30000 WINDROW-EMPTY TRAVEL BACK 211909
Interest @ 10% of capital 0.1| WINDROW-CONTINUOUS 3885
Maintanance cost @ 20% of capital = 02 WINDROW-TURN BACK 374458
Pick consumption pick/hr = 1 CONVEYOR LOADING-EMPTY TRAVEL BACK 112541
Pick price (Rs)= 2000 CONVEYOR LOADING-CONTINUOUS 148353
Diesel consumption (lit/hr) = 30 CONVEYOR LOADING-TURN BACK 146259
Available hours in year = 4000 | NO OF SURFACE MINER (W-E) 0.12
Material (coal) density (tonne/m?) = 14 NO OF SURFACE MINER (W-C) @%6
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And utilising this, utilising this we can have calculations. So, our assumptions, this is a given
assumption we are saying, truck capacity, this is not required for this, this is the price of the
machine. This is the life we have assumed. This is the interest. This is the maintenance cost
assumptions, big consumption we have assumed, pick price we have assumed, diesel
consumption we are assumed, sorry that 60 litre has to be changed to 80 litre, here we have

taken 80 litre, availability we have assumed 4000, material density we have assumed 1.4.
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TUTORIALS

Y.z
Truck change time (sec) = /39 NO OF SURFACE MINER (W-T) 0.07
Average turning time (min) = 3| NO OF SURFACE MINER (C-E) 0.22
/| NO OF SURFACE MINER (C-C) 0.17
Available pit length (m) = V2000 [ NO OF SURFACE MINER (C-T) 0.17
Diesel price (Rs/lit) = v 90 | Owning cost (Rs/hr) = 2000
No of person = v 2| Interest cost (Rs/hr) = 200
effective hour/shift = \45 Maintenance cost (Rs/hr) = 400

Overhead cost @10% of total=| /0.1
Profit cost @10% of total = /0.1 Pick cost cost (Rs/hr) = 2000
bucket capacity (m?) = =2 Diesel cost (Rs/hr) = 7200
Cutting speed (m/min) = = 25 | Man power cost (Rs/hr) = 1600
Average cutting depth (cm) = 50| Overhead cost (Rs/hr) = 1340
Empty travel speed (m/min) = | . 30 | Profit (Rs/hr) = 1474

Dr. Kaushik Dey
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TUTORIALS
Truck change time (sec) = 30| NO OF SURFACE MINER (W-T) 0.07
Average turning time (min) = 3| NO OF SURFACE MINER (C-E) 022
NO OF SURFACE MINER (C-C) 0.17
Available pit length (m) = 2000 | NO OF SURFACE MINER (C-T) 017
Diesel price (Rs/lit) = 90 | Owning cost (Rs/hr) = 2000
No of person = 2 | Interest cost (Rs/hr) = 200
effective hour/shift = 5 | Maintenance cost (Rs/hr) = 400
Overhead cost @10% of total = 0.1
Profit cost @10% of total = 0.1 | Pick cost cost (Rs/hr) = 2000
bucket capacity (m?) = 20 | Diesel cost (Rs/hr) = 7200
Cutting speed (m/min) = 25| Man power cost (Rs/hr) = 1600
Average cutting depth (cm) = 50 | Overhead cost (Rs/hr) = 1340
Empty travel speed (m/min) = 30 | Profit (Rs/hr) = b 1474
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And we have also assumed our truck change time, turning time, pit length, diesel price,
number of persons, effective hour in a shift, overhead cost 10 percent, profit 10 percent.
Then, these are not required. This is cutting speed, this is average cutting depth, this is empty

travel speed.
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In a surface coal mine, the mine authority decided to outsource the coal excavation by surface miner for its’ seam no. 12. The planned
length of the bench is 2000 m and it is desired that the sub-contractor should operate its machine in tum back with windrowing mode of
operation. If the desired machine is of model SM3700 (price Rs. 6 crore ) which comprises the cutting drum of 3.7 m width; cutting depth
of 0.5 m; cutting speed 25 m/min and diesel consumption of 60 lihr. Then prepare a possible quotation for the tender (i.c cost of
excavation) in terms of Rs/ tonne. Assume the other required relevant data for the calculation.
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TUTORIALS

GIVEN and ASSUMPTION CALCULATION

Drum width (m) = 3.7 Length of cut to fill a truck (m) = 1.2
Truck capacity (tonne) = 20| Time required to fill a truck (min) = 031
Production target (tonne) = 1000000 hourly production (tonne) = 2.39
Price of surface miner (Rs) = 60000000 | PRODUCTION (TONNE/HR)

Life of surface miner (hr) = 30000 WINDROW-EMPTY TRAVEL BACK 211909
Interest @ 10% of capital 0.1| WINDROW-CONTINUQOUS 3885
Maintanance cost @ 20% of capital = 02 WINDROW-TURN BACK 374458
Pick consumption pick/hr = 1 CONVEYOR LOADING-EMPTY TRAVEL BACK 1125.41 &
Pick price (Rs)= 2000 CONVEYOR LOADING-CONTINUOUS 1483553
Diesel consumption (lit/hr) = 30 CONVEYOR LOADING-TURN BACK 146259
Available hours in year = 4000 | NO OF SURFACE MINER (W-E) 0.12
Material (coal) density (tonne/m?) = 14|N0 OF SURFACE MINER (W-C) 006
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So, these are the assumptions. Now, based on these assumptions first what we did? First, we
have calculated the production. So, we have found the length to cut to fill a truck actually,
there is some problem with this. So, let us, probably it is a little bit mistakes occurred here.

So, the procedure will be given same.
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In a surface coal mine, the mine authority decided to outsource the coal excavation by surface miner for its’ seam no. 12. The planned
length of the bench is 2000 m and it is desired that the sub-contractor should operate its machine in tumn back with windrowing mode of
operation. If the desired machine is of model SM3700 (price Rs. 6 crore ) which comprises the cutting drum of 3.7 m width; cutting depth
of 0.5 m; cutting speed 25 m/min and diesel consumption of 60 lithr. Then prepare a possible quotation for the tender (i.e cost of
excavation) in terms of Rs/ tonne. Assume the other required relevant data for the calculation.

NPTEL ONLINE Dr. Kaushik Dey
IIT KHARAGPUR CERTFC 3 9 2 4 9 ¢ #0 %2 1gEngi

TUTORIALS

GIVEN and ASSUMPTION CALCULATION
Drum width (m) = 3.7 Length of cut to fill a truck (m) = 7.1N
Truck capacity (tonne) = 20| Time required to fill a truck (min) = 031
Production target (tonne) = 1000000 hourly production (tonne) = <239
Price of surface miner (Rs) = 60000000 | PRODUCTION (TONNE/HR)
Life of surface miner (hr) = 30000 WINDROW-EMPTY TRAVEL BACK 11909
Interest @ 10% of capital 0.1 WINDROW-CONTINUOUS ~—17 3885
Maintanance cost @ 20% of capital = 02 WINDROW-TURN BACK —Ba7a458
Pick consumption pick/hr = CONVEYOR LOADING-EMPTY TRAVEL BACK

1 —1125.41
Pick price (Rs)= 2000 CONVEYOR LOADING-CONTINUOUS 148353
Diesel consumption (lit/hr) = 30 CONVEYOR LOADING-TURN BACK _,) 146259
Available hours in year = 4000 {NO OF SURFACE MINER (W-E) 0.12
Material (coal) density (tonne/m?) = 14 NO OF SURFACE MINER (W-C) 006
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TUTORIALS

Truck change time (sec) = 30| NO OF SURFACE MINER (W-T) _ 007, Wi
Average turning time (min) = 3| NO OF SURFACE MINER (C-E) UL oF < g0
NO OF SURFACE MINER (C-C) = 0B 40
Available pit length (m) = 2000 | NO OF SURFACE MINER (C-T) 0.17
Diesel price (Rs/lit) = 90 | Owning cost (Rs/hr) = o) M.:‘ 4y
No of perso}{= , 2|Interest cost (Rs/hr) = 200
effective hour/shift = v Maintenance cost (Rs/hr) = 3 W 9‘; :}W
Overhead cost @10% of total =| 7 0.1 2™
Profit cost @10% of total = | \ / 0.1 |Pick cost cost (Rs/hr) = 2000
bucket capacity (m?) = ) 20 Diesel cost (Rs/hr) = 7200
Cutting speed (m/min) = " 25[Man power cost (Rs/hr) = 1
Average cutting depth (cm) = 50| Overhead cost (Rs/hr) =
Empty travel speed (m/min) = 30| Profit (Rs/hr) =
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TUTORIALS

Truck change time (sec) = 30 [ NO OF SURFACE MINER (W-T) 007, . { (."l“)
Average turning time (min) = 3| NO OF SURFACE MINER (C-E) J'¢’ Aot = gom
NO OF SURFACEMINER(C-C) = 0.BERw* 0
Available pit length (m) = 2000 | NO OF SURFACE MINER (C-T) 0.17
Diesel price (Rs/lit) = 90 | Owning cost (Rs/hr) = ® M_:‘ 4y
No of persofi = , 2|Interest cost (Rs/hr) = 200 90
effective hour/shift = " 5| Maintenance cost (Rs/hr) = b %-0‘ z w0
Overhead cost @10% of total =| # 0.1 20
Profit cost @10% of total = M 0.1 | Pick cost cost (Rs/hr) = @@_f
bucket capacity (m?) = ) 20 Diesel cost (Rs/hr) = 7200]
Cutting speed (m/min) = " 25[Man power cost (Rs/hr) = 1600
Average cutting depth (cm) = 50 | Overhead cost (Rs/hr) = 1340
Empty travel speed (m/min) = 30 | Profit (Rs/hr) = 1474
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TUTORIALS

Truck change time (sec) = 30 [ NO OF SURFACE MINER (W-T) 007, N (‘du)
Average turning time (min) = 3| NO OF SURFACE MINER (C-E) UL 2ot = qam
NO OF SURFACE MINER (C-C) = 0B 40
Available pit length (m) = 2000 | NO OF SURFACE MINER (C-T) 017
Diesel price (Rs/lit) = 90 | Owning cost (Rs/hr) = 2] M: 4o
No of persoR = , 2|Interest cost (Rs/hr) = 200
effective hour/shift = v 5 | Maintenance cost (Rs/hr) = 3 %‘ 9‘; ;.aﬂ
Overhead cost @10% of total =| /0.1 2™
Profit cost @10% of total = M 0.1 | Pick cost cost (Rs/hr) = 200 4“0,/ \(@
bucket capacity (m?) = ) 20 Diesel cost (Rs/hr) = 72005
Cutting speed (m/min) = " 25[Man power cost (Rs/hr) = 1600
Average cutting depth (cm) = 50| Overhead cost (Rs/hr) = 1340
Empty travel speed (m/min) = 30 | Profit (Rs/hr) = 1474
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GIVEN and ASSUMPTION CALCULATION ("MM)
Drum width (m) = 3.7 Length of cut to fill a truck (m) = 1.2 5
Truck capacity (tonne) = 20| Time required to fill a truck (min) = 031 ox oF < q0m
Production target (tonne) = 1000000 hourly production (tonne) = 239| = ;"“,3
Price of surface miner (Rs) = 60000000 | PRODUCTION (TONNE/HR) a0
Life of surface miner (hr) = > 30000 WINDROW-EMPTY TRAVEL BACK 2119.09 @ ﬂ‘lw:'“:‘ yeo
Interest @ 10% of capital ™ 0.1/ WINDROW-CONTINUOUS 3885 ’6«0 A 90
Maintanance cost @ 20% of capital = \/02 WINDROW-TURN BACK 374458 @ 8':: - ?m
= : Piek~y , g0
Pick consumption pick/hr = ONVEYOR LOADING-EMPTY TRAVEL BACK Ilf"" &
1 112541 M N W a0 \ 0
T Ao\l
Pick price (Rs)= % ONVEYOR LOADING-CONTINUOUS 148353(7 %
Diesel consumption (lit/hr) = 30 CONVEYOR LOADING-TURN BACK 1462.59 @ _/liﬁp
Available hours in year = 4000 NO OF SURFACE MINER (W-E) 0.12 |3
i i ¥) = X 0
Material (coal) density (tonne/m?) 14 NO OF SURFACE MINER (W-C) 006/ | | q‘].k
|( 2 tw#h




So, our length truck capacity is this , oh sorry sorry, this is actually carried out, our cutting
drum width is changed. So, that is why truck capacity. So, the truck capacity is 20 tonne,
material density is 1.4. So, it is coming around 14 point something metre cube. Now, for
achieving this metre cube, our length required is 14 divided by 3.7 into 0.5. So, that is why

this is coming close to 7 metre.

So, 7.72 metre is coming the length of cut required to fill a truck. So, the time required to fill
a truck is now 7.72 divided by cutting speed is 25. So, whatever is coming that is the time
required for cutting the, filling a truck that is 0.31 minute. In every 0.31 minute you are able
to fill the truck if you are going for conveyor loading. So, the production tonne per hour you
have to calculate.

Not this one for different methods use the formula and all the desired component which we
have assumed for that windrow empty travel mode, it is coming this one windrowing
continuous mode. This one windrowing turnback mode, this one conveyor loading empty
travel back mode, conveyor loading continuous mode and conveyor loading turn back mode,

these are the options achieved.

So, considering this we have to find out, these are the production target, how many number of
machines are required considering 1 million tonne is found here. But our requirement is that
we need to find out the costing. So, we have to consider different cost components as it is
known our first component is capital cost. So, as we assumed capital cost is the capital by
life. So, this is 6 into 10 to power 7 divided by 30 into 10 to power 3.

So, the capital cost is coming something, so this is 10 to power 3, so this is 2 into 10 to power
3. So, that is 2000 rupees per hour. So, all are in rupees per hour and we are considering
interest is 10 percent of the capital cost. So, you are considering interest is 200 rupees as it is
given here maintenance cost is 20 percent of the capital cost. So, maintenance cost these are

the assumptions we have made, so, that is 400 rupees per hour.

So, this is multiplying. Then we are considering diesel consumption. So, that is a little bit
deviation from the problem. So, we have considered 80 litre here. So, diesel consumption is
80, we have considered the diesel price is 90 rupees. So, 7200 is the diesel consumption per
hour. We have considered the pick consumption also. So, we have considered pick

consumption and power hour is 1 and pick price is rupees 2000.



So, pick consumption is 2000 rupees per hour and we have considered the manpower is 2, let
us look into the considerations. So, number of number of person is 2, we have forgot to write
that or MS is given. So, | think manpower cost is 2 and MS is 4000 and we have considered
operating shift is 5. So, operating shift is 5, so, that is it 1600 rupees | think is there any

deviation from that let me check, 1600 rupees.

So, that is so, this is the manpower cost. This is manpower, this is diesel and our fifth
component is pick is this is pick consumption which considered here. So, this is pick
consumption, this is manpower and then we are having a subtotal. So, let us add it. So, it is
coming, 00. So, this is the hourly cost and we are adding to this 10 percent that means 1300
to the overhead. So, 1340, this is 40, this is 7, this is 4, this is 1, then 10 percent profit, so,
1474. So, itiscoming 4 1 2 6 1. So, this is coming close to this.

(Refer Slide Time: 19:56)
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Truck change time (sec) = 30 [ NO OF SURFACE MINER (W-T) 0.07
Average turning time (min) = 3| NO OF SURFACE MINER (C-E) 0.22
NO OF SURFACE MINER (C-C) 0.17
Available pit length (m) = 2000| NO OF SURFACE MINER (C-T) 0.17
Diesel price (Rs/lit) = 90 | Owning cost (Rs/hr) = /' 2000 /
No of person = 2 | Interest cost (Rs/hr) = ‘ 200 \/
effective hour/shift = 5 | Maintenance cost (Rs/hr) = ) 400 /
Overhead cost @10% of total = 0.1
Profit cost @10% of total = 0.1 | Pick cost cost (Rs/hr) = 2000 /
bucket capacity (m?) = 20 Diesel cost (Rs/hr) = 72001/
Cutting speed (m/min) = 25| Man power cost (Rs/hr) = 1600 7
Average cutting depth (cm) = 50 | Overhead cost (Rs/hr) = 1340 /
Empty travel speed (m/min) = 30| Profit (Rs/hr) = | 1474
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Truck change time (sec) = 30 [ NO OF SURFACE MINER (W-T) 0.07
Average turning time (min) = 3| NO OF SURFACE MINER (C-E) 0.22
NO OF SURFACE MINER (C-C) 0.17
Available pit length (m) = 2000| NO OF SURFACE MINER (C-T) 0.17
Diesel price (Rs/lit) = 90 | Owning cost (Rs/hr) = 2000
No of person = 2 | Interest cost (Rs/hr) = 200
effective hour/shift = 5 | Maintenance cost (Rs/hr) = 400
Overhead cost @10% of total = 0.1 %
Profit cost @10% of total = 0.1 | Pick cost cost (Rs/hr) = 2000
bucket capacity (m?) = 20 Diesel cost (Rs/hr) = 7200
Cutting speed (m/min) = 25| Man power cost (Rs/hr) = 1600
Average cutting depth (cm) = 50 | Overhead cost (Rs/hr) = 1340
Empty travel speed (m/min) = 30| Profit (Rs/hr) = 1474
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So, in considering with that we are finding that owning cost is 2000 rupees interest,

maintenance cost, pick cost rupees 2000, diesel cost this one, manpower costs this, overhead

profit. So, altogether the total cost is coming close by adding up all this and this is the total

cost. Now, we have seen our production.

(Refer Slide Time: 20:38)
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GIVEN and ASSUMPTION CALCULATION
Drum width (m) = 3.7 Length of cut to fill a truck (m) = 1.72
Truck capacity (tonne) = 20| Time required to fill a truck (min) = 031
Production target (tonne) = 1000000 hourly production (tonne) = 239
Price of surface miner (Rs) = 60000000 | PRODUCTION (TONNE/HR)
Life of surface miner (hr) = 30000 WINDROW-EMPTY TRAVEL BACK — 211909 s / W
Interest @ 10% of capital 0.1{ WINDROW-CONTINUOUS —%p 3885
Maintanance cost @ 20% of capital = 02 WINDROW-TURN BACK —7P 374458
Pick consumption pick/hr = 1 CONVEYOR LOADING-EMPTY TRAVEL BACK b 112541
Pick price (Rs)= 2000 CONVEYOR LOADING-CONTINUOUS =2 148353
Diesel consumption (lit/hr) = 30 CONVEYOR LOADING-TURN BACK ‘7 1462.59
Available hours in year = 4000 | NO OF SURFACE MINER (W-E) 0.12
: . 3 - X
Material (coal) density (tonne/m’) = 14 NO OF SURFACE MINER (W-C) ___a 006
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TUTORIALS

GIVEN and ASSUMPTION CALCULATION

Drum width (m) = 3.7 Length of cut to fill a truck (m) = 1.2
Truck capacity (tonne) = 20| Time required to fill a truck (min) = 031
Production target (tonne) = 1000000 hourly production (tanne) = 239
Price of surface miner (Rs) = 60000000 | PRODUCTION (T HR)

Life of surface miner (hr) = 30000 WINDROW-EMPTY TRAVEL BACK 2119.09
Interest @ 10% of capital 0.1| WINDROW-CONTINUOUS 3885
Maintanance cost @ 20% of capital = 02 WINDROW-TURN BACK 374458
Pick consumption pick/hr = 1 CONVEYOR LOADING-EMPTY TRAVEL BACK 112541
Pick price (Rs)= 2000 CONVEYOR LOADING-CONTINUOUS 148353
Diesel consumption (lit/hr) = 30 CONVEYOR LOADING-TURN BACK 146259
Available hours in year = 4000 | NO OF SURFACE MINER (W-E) 0.12
Material (coal) density (tonne/m?) = 14 NO OF SURFACE MINER (W-C) 006
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GIVEN and ASSUMPTION CALCULATION

Drum width (m) = 3.7 Length of cut to fill a truck (m) = 1.72
Truck capacity (tonne) = 20| Time required to fill a truck (min) = 031
Production target (tonne) = 1000000 hourly production (tonne) = 2.39
Price of surface miner (Rs) = 60000000 | PRODUCTION (TONNE/HR)

Life of surface miner (hr) = 30000 WINDROW-EMPTY TRAVEL BACK 211909
Interest @ 10% of capital 0.1 WINDROW-CONTINUOUS 3885
Maintanance cost @ 20% of capital = 02 WINDROW-TURN BACK 374458
Pick consumption pick/hr = 1 CONVEYOR LOADING-EMPTY TRAVEL BACK 112541 &
Pick price (Rs)= 2000 CONVEYOR LOADING-CONTINUOUS 148353
Diesel consumption (lit/hr) = 80 CONVEYOR LOADING-TURN BACK 1462.59
Available hours in year = 4000 | NO OF SURFACE MINER (W-E) 0.12
Material (coal) density (tonne/m’) = 14 NO OF SURFACE MINER (W-C) 006
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Production from each method is shown here, production per hour. So, as these are available
with this if you are divided your rupees by this production you will get the mining cost in
rupees per sorry you, you have not considered this in tonne, this is actually in metre cube, in
rupees per metre cube. This is not in tonne, this is in metre cube. So, it will be considered in

rupees per metre cube.
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TOTAL COST (Rs/hr) s, 16214
TOTAL COST (Rs/tantig) = for (W-E) { /165
TOTAL COST (Rs/toane) = for (W-C) | > 417
TOTAL COST (Rs/tonne) = for (W-T)” 433
TOTAL COST (Rs/tenne) = for (C-) — >/
TOTAL COST (Rs/tenme) = for (C-C) 10.93

11.09

TOTAL COST (Rs/tenne) = for (C-T)

NPTEL ONLINE Dr. Kaushik Dey
ITKHARAGRUR CERTIFIC o » 2 95 2o 5 YUY 1gFngineering
)

iMTorwan )

TUTORIALS
@

TOTAL COST (Rs/hr) o [\ 11
TOTAL COST (Rs/tonne) = for (W-E) I\ 165
TOTAL COST (Rs/tonne) = for (W-C) ALY l’t
TOTAL COST (Rs/tonne) = for (W-T) 433
TOTAL COST (Rs/tonne) = for (C-E) / 14.41
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| TOTAL COST (Rs/hr) 16214
TOTAL COST (Rs/tonne) = for (W-E) 7.65
TOTAL COST (Rs/tonne) = for (W-C) 417
TOTAL COST (Rs/tonne) = for (W-T) 433
TOTAL COST (Rs/tonne) = for (C-E) 14.41
TOTAL COST (Rs/tonne) = for (C-C) 10.93
TOTAL COST (Rs/tonne) = for (C-T) 11.09
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TOTAL COST (Rs/hr) _”-" 16214
TOTAL COST (Rs/tanne) = for (W-E) 765
TOTAL COST (Rs/tonne) = for (W-C) Ay ‘f‘ 417
TOTAL COST (Rs/tonne) = for (W-T) 433
TOTAL COST (Rs/tonne) = for (C-E) ( 14.41
TOTAL COST (Rs/tonne) = for (C-C) 7 10.93
TOTAL COST (Rs/tonne) = for (C-T) ( 11.09
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TOTAL COST (Rs/hr) 16214
TOTAL COST (Rs/tonne) = for (W-E) 7.65
TOTAL COST (Rs/tonne) = for (W-C) 417
TOTAL COST (Rs/tonne) = for (W-T) 433
TOTAL COST (Rs/tonne) = for (C-E) 14.41
TOTAL COST (Rs/tonne) = for (C-C) 10.93
TOTAL COST (Rs/tonne) = for (C-T) 11.09
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So, in doing so, you will find this is the rupees per metre cube. So, make the corrections here.
So, these are the values obtained and it can be seen the minimum cost is windrowing
continuous mode, windrowing turnback mode and maximum is obviously continuous empty
travel back mode, this is for 2000 metre pit length. So, the things will be altered if you do the

practice for 500 metre you can check whatever will be the change in the cost.

Obviously, it will not change in these 2, because these are not depended on the length but it
will change for the others. Now, in this case, this part is important but though one can see that
this part is significantly lower than this part. But, this part is essentially having the next
component that is the FEL loading system. This FEL loading system has to be considered

what is the cost coming for this?



What is the cost coming for this? That has to be added along with this to compare between
this one and this one. So, whenever a subcontractor has to calculate its costing, either he has
to consider windrow plus loading plus transportation. Let me write once again. Windrowing

plus loading plus transportation, all he has to consider conveyor loading plus transportation.

So, if the transportation cost is same for this one, so, basically windrowing plus loading and
you have to compare between the windrowing and loading and with the conveyor loading.
So, that is why this part plus the loading must be considered to compare this with this system.
So, this is the essential requirement. | leave that 500-metre calculation part at your end. There
maybe some printing mistakes, consider these are as metre cube. The same thing is there for
the previous one also that has to be considered here.

(Refer Slide Time: 25:15)

Production cost in LIMESTONE

Production cost in COAL

Production per Hour = 111.85t

Capital investment = Rs. 49,600,000/
Life of machine = 30,000 hour. = 5 years
Scrap value = Rs. 2,480,000/

a) Depreciation =Rs. 1570.67/-

b) Interest=Rs. 892.80/-

¢) Maintenance & Repair = Rs. 1984/
d) Wages=Rs. 81.46/-

¢) Fuel consumption = Rs. 2800/-

f) Lubricant consumption = Rs. 232/-
g) Pick consumption =Rs. 721.88/-
Total hourly cost = Rs. 8282.81/-

Cost of excavation = Rs. 74.05/- per ton.
Taking 10% overhead cost, the cost of excavation
=Rs. 81.46/-
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cost calculation for the limestone and coal.

5

Production per Hour =175t

Capital investment = Rs. 49,600,000/

Life of machine = 30,000 hour. = 5 years

Scrap value = Rs. 2,480,000/-

Depreciation = Rs. 1570.67/-

Interest = Rs. 892.80/-

Maintenance & Repair = Rs. 1488/

Wages = Rs. 81.46/-

Fuel consumption = Rs. 1750/

Lubricant consumption = Rs. 145/-

Pick consumption =Rs. 218.75/-

Total hourly cost = Rs. 6146.68/-

Cost of excavation = Rs. 35.12/- per ton.

Taking 10% overhead cost, the cost of excavation
=Rs. 38.64/-
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Now, let us look into one some similar calculations, this is for a limestone comparison of the
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Production cost in LIMESTONE

Production cost in COAL

Production per Hour = 111.85t

Capital investment = Rs. 49,600,000/

Life of machine = 30,000 hour. = 5 years

Scrap value = Rs. 2,480,000/

a) Depreciation =Rs. 1570.67/-

b) Interest=Rs. 892.80/-

¢) Maintenance & Repair = Rs. 1984/

d) Wages=Rs. 81.46/-

¢) Fuel consumption = Rs. 2800/-

f) Lubricant consumption = Rs. 232/-

g) Pick consumption =Rs. 721.88/-

Total hourly cost = Rs. 8282.81/-

Cost of excavation = Rs. 74.05/- per ton.

Taking 10% overhead cost, the cost of excavation
=Rs. 81.46/-
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Production per Hour =175t

Capital investment = Rs. 49,600,000/

Life of machine = 30,000 hour. = 5 years

Scrap value = Rs. 2,480,000/

a) Depreciation =Rs. 1570.67/-

b) Interest=Rs. 892.80/-

¢) Maintenance & Repair = Rs. 1488/-

d) Wages=Rs. 81.46/-

¢) Fuel consumption = Rs. 1750/

f) Lubricant consumption = Rs. 145/-

g) Pick consumption = Rs. 218.75/-

Total hourly cost = Rs. 6146.68/-

Qost of excavation = Rs. 35.12/- per ton.

Taking 10% overhead cost, the cost of excavation
=Rs. 38.64/-
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And these are the different components. And you can see the cost is coming around 74 rupees
per tonne, here we can see multiplied at the density to make a tonne and here it is 35 rupees
per tonne is coming for the coal and these are the different components lubricant, picks all
these are considered here. And | hope with this we are concluding with the excavation with
surface miner. This chapter, we are concluding here and it is expected that more and more
tutorial will be practised as home assignment at your end. Thank you.




