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Abstract
System Analysis Approach has been applied in the present field based research paper for a deep and gassy coal mine of Jharia coal
fields. The working panel was considered as a System, splitted into various sub-Systems. The Sub-Systems wer e statistically analyzed
in terms of frequency distribution (after prolonged field observations). The Mean, Median, Mode, Sandard deviation, Variance and
co-efficient of variation were calculated. Among the Mean, Median and Mode, Mean was considered for Capacity (in terms of

production) calculation of various Sub-systems

* k%

1. INTRODUCTION

The Supremacy of Coal as a Prime and secured safirce
energy is unlikely to be challenged in foreseeahiire
particularly in Indian context. The demands estasatf 620
million ton and 780 million ton during the terminathases of
Xl and XIlI plan respectively also substantiate tlaeger
dependence on coal (Chaoji, 2002 ; Rai et al, 20D5)cater
the projected demand targets, the Indian coal inguseds
be geared up for accelerated growth in terms ofiywtion as
well as productivity. The open cast mining, witlatst of art
mechanization is likely to become uneconomical beya
certain depth, as the open cast technology angeguit have
already reached a stage of plateau beyond whicthefur
growth is mostly unforeseen (Rai, 2001). Karmak&96) has
also expressed that production of coal will depemate on
underground mine as against present predominansarfzce
mines. Looking from these standpoints, the Industgy be
compelled to increase its share of coal producticom
underground mines in forth coming years, partiduldor
deep seated reserves which are vastly untappédgidint of
time.

At present, the underground coal mines of our aguate
generally stricken with problem of low productiomda
productivity (sachdev, 1993 & Mathur, 1999). Théslargely
because of the fact that production planning foe th
underground coal mines is a cumbersome processvehits
for sound understanding of various underlying opena to
critically assess the sensitive interrelationskapsongst them
(Mukhopadhaya et al, 1993). Hence, immediate atterand
investigation into the performance and approprisitnning
process for the underground mines is imperativealss
pointed by Bhattacherjee et al, 1996.

The system anlysis based approach appears to offer
rationalized solution to solving the complex andrigate
production planning from underground mines. In this
approach the entire mine (or even a part of theejninay be
considered as system, the capacity of which is nigr& on

its related sub-systems (Ray et al, 1978). A proper
understanding of any system and its related sutessyscould
provide intriguing facts in order to practice oistlapproach in

a large underground coal mine which falls in prioeking

coal zone of Jharia Coal fields, Dhanbad, India.

2. AIMS OF THE STUDY:

As already stated, the present research paperagideploying
the System Analysis approach for large undergroGoal
Mine of Jharia Coal Fields. The specific aims of firesent
work are enumerated as
1. To study the Panel as a system and to identify the
important sub-systems for the panel
2. To Critically analysed the various sub-systems
Statistically.

3. RELEVANT DETAILS OF THE MINE & MINE
WORKINGS:

The present Research work was undertaken in a,large
privately owned underground ‘Mine-A’, Jharia Cdakld.
One seam, namely XI was being worked in the miine Gore
hole section of the Mine-A has been shown in fibhe. salient
geo-mining details of the Coal seam is as per tatfedetails

of panels working as per table 2.
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Table 1: Salient geo-mining details of the Coal seam

ITEM Xl SEAM
Av. thickness 7.31m
Av. depth 400 m
Av. dip lin7
Dip direction S7650' W
Shape of seam Basin like
Degree of gassiness Degree |

R.M.R. Value

34.46 (not good)

Geological features

Highly faulted with Intrusign

Mode of entry

3 shaft

Type of ventilation

Cvs

Coal transportation

Through incline by Belt
Conveyor upto Surface

Table 2: Details of panel working in the Mine-A

1.67m
50.91 m & 16 A SEAM(C OAL)
8414'm B 320m 16 seam(coay
157.92 m | 183m 15A seam(cony
(
‘ 8.23m 15 sEam (C 0AL)
199.39 m
3.20 M 14 A SEAM (JHAMA)
209.14m
8.23m 14 SEAM (COAL)
236.58 m
255.94 m 7.01m 13sEAM (JHAMA)
283.10'm 3.5M 12 SEAM (COAL & JHAMA)
32014 'm 7.31m  11sEAM (COAL)
10 SEAM (COAL & JHAMA)
337.42m 209 m
386.64 m - 7.27m 9 SEAM (COAL)

Fig 1: Bore hole section at 9 pit ‘Mine-A’

Panel Minimum Avg. Gallery Size (m) | Coal preparation Loading Transport
Name Avg.depth pillar (wxh) method
(m) size(m)
Panel- 370 45 x 45 4.2x 3.0, Bord &Pillar (dep., SDL Conveyor
11/10-S 4.8x 3.0 (slice) bottom sec.)
Panel- 400 45 x 45 4.2x 2.8, Bord & Pillar (dev. & SDL Conveyor
11/7-S 4.8x 2.8 (slice) dep., top sec.)
Panel- 400 45x 45 4.%217, Bord & Pillar (dep., | manual Conveyor
11/3-S 4.8x 2.7 (slice) top sec.)
Panel- 325 45x 45 4.%217, Bord & Pillar (dev. & SDL Conveyor
11/9-S 4.8x 2.7 (slice) dep., bottom & top
sec. both)

4. BRIEF DESCRIPTION OF COAL WINNING IN

THE STUDY PANEL

There were three semi-mechanised panels namelygl pan
‘11/7-S’, ‘11/10-S’ & ‘11/9-S’ and one manual parma@mely
panel ‘11/3-S’ in the given mine. The study wasdiarted in

the semi-mechanised panel

11/7-S in

the mine. The

description of the coal winning in the study paafollows:

Bottom section of panel 11/7-S had been developed a
depillared upto 3.0 m height by bord and pillarRBMmethod
of working in conjunction with hydraulic sand stogi some

portion of bottom section had been left for the pmse of
sumping. Depillaring in bottom section had been eddny
splitting pillar into four parts. After leaving afing of almost
1.5 m, top section 2.8m was being developed & thepil
simultaneously by B/P method of working. Top settio
depillaring by means of modified depillaring methadwvhich
taking dip-rise slice simultaneously then judi@atraction of
rib in conjunction with hydraulic sand stowing

Panel consisted of 3 SDLs, (one SDL for developnaerd
two SDLs for depillaring) loading coal on separkdgét duty
chain conveyor (LDCC). Coal broken by drilling &asting
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was loaded on LDCC by means of side discharge toade
(SDL) with bucket capacity of 1.5cu.m. face conweyo
discharged the coal on the belt conveyor to beezhout bye
through a system of belts up to the coal washecgtéal on
surface. The galleries, splits and slices were cupp
systematically by the roof bolts having yield lazdb tonne.

PANEL AS A SYSTEM

5. RESEARCH METHODOLOGY

The aforesaid concept of breaking a mine systemm $oi-
systems for finer analysis, has been adopted iprdsent case
study, considering Panel as a system. Accordingntiagor
sub-systems were formulated as given in fig.2.
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6. FIELD OBSERVATIONS:

6.1 Time and Motion Study of Various Sub-Systems:

As per the formulated system model (fig.2) the ti@&nmotion
studies were conducted at field scale for varicub-

Fig. 2: Formulated systematic proposed model for Presenking

dressing, roof bolting, side bolting etc.) loadimgc. in
statistical format is tabulated in tables 3 to Based on the

systems. The statistical data pertaining to thes t&hmotion
studies of various sub-systems such as, face @parroof

Table 3: Frequency distribution of roof dressing per facen(rte)

statistical tables the mean, median, mode, standevadtion
& co-efficient of variation for face preparation I[&ading and
mean (average) for stowing & ventilation sub-system

Class Frequency fx Cumulative d=x-A dz2 fdz2
mark )] frequency =x-20.18
(x) (c.f)
14 11 154 11 -6.18 38.19 420.12
15 18 270 29 -5.18 26.83 482.98
16 7 112 36 -4.18 17.47 122.31
17 3 51 39 -3.18 10.11 30.34
18 3 54 42 -2.18 4.75 14.26
19 2 38 44 -1.18 1.39 2.78
20 2 40 46 -.18 .03 .06

Volume: 02 Issue: 12 | Dec-2013, Available @ httpnvww.ijret.org




IJRET: International Journal of Research in Engineaing and Technology elSSN: 2319-1163 | pISSN: 2321-7308

50 1 50 47 29.82 889.23 889.23
55 1 55 48 34.82 1212.43 1212.43
60 1 60 49 39.82 1585.63 1585.63
70 1 70 50 49.82 2482 2482
75 1 75 51 54.82 3005.23 3005.23
Yf=51 | >fx=1029 >fd2=10247.37

Standard deviatiors] = V(>:fd?Y f) = 14.17, Variance (c2) =
Mean (A) = >fx /Y f=102951 =20.18, Median (M) = 15, 200.92 and
Mode (Mo) =15,
Co-efficient of variation =¢/A)x100 =70.24%

Table 4: Frequency distribution of roof bolting per bolti(rate)

Class Class Frequency fx c.f d=x-A d2 fdz
interval mark (X) (f) =X-7.32
4-6 5 40 200 40 -2.32 5.38 215.29
6-8 7 118 826 158 -.32 .10 12.08
8-10 9 20 180 178 1.68 2.82 56.45
10-12 11 2 22 180 3.68 13.54 27.08
12-14 13 2 26 182 5.68 32.26 64.52
14-16 15 5 75 187 7.68 58.98 294.91
16-18 17 3 51 190 9.68 93.7 281.10
18-20 19 1 19 191 11.68 136.4p 136.42
>f=191 >fx = 1399 >fd2=1087.85

Mean (A) =Yfx /Y f=1399191 =7.32, Median (M) = 6.94,
Mode (Mo) = 6.88, Co-efficient of variation =¢/A)x100 = 32.5%

Standard deviatiors = V(3 fd?Y.f) =2.38, Variance (6?) =
5.69 and

Table 5: Frequency distribution of side bolting per facen(ate)

Class Class Frequency fx c.f d=x-A d2 fdz2
interval mark )] =x-3.97
(x)

2.5-3.0 2.75 6 16.5 6 -1.22 1.49 8.93
3.0-3.5 3.25 5 16.25 11 -0.72 0.52 2.59
3.5-4.0 3.75 17 63.75 2§ -0.22 0.0484 0.82
4.0-4.5 4.25 6 25.5 34 0.5 0.25 15
4.5-5.0 4.75 13 61.75 47 0.78 0.61 7.91
5.0-5.5 5.25 1 5.25 48 1.28 1.64 1.64
5.5-6.0 5.75 1 5.75 49 1.78 3.17 3.17

>f=49 Yfx =194.75 > fd?=26.56

Mean (A) =>fx /> f=194.7549 =3.97, Median (M) = Standard deviationsf = V(3.fd?Y.f) =0.736, Variance (6?) =
3.89,Mode (Mo) = 3.76, 0.542 and

Co-efficient of variation =¢/A)x100 =18.53 %
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Table 6: Frequency distribution of face dressing per fawm(te)

Class Class Frequency fx cf d=x-A d2 fd2
interval mark U) =x-8.84
(x)

6-7 6.5 10 65 10 -2.34 5.475 54.75

7-8 7.5 14 105 24 -1.34 1.795 25.14

8-9 8.5 8 68 32 -0.34 0.115 .92
9-10 9.5 8 76 40 0.66 0.435 3.48
10-11 10.5 0 0 40 1.66 2.755 0
11-12 11.5 0 0 40 2.66 7.075 0
12-13 12.5 0 0 40 3.66 13.39b6 0
13-14 13.5 2 27 42 4.66 21.72 43.43
14-15 14.5 3 43.5 45 5.66 32.03 96.11
15-16 16.5 2 31.0 47 6.66 44.7% 88.71

Sf=47 Sfx = 415.5 Yfd?=312.54
Standard deviatiors] = V(X.fd?Y.f) = 2.578, Variance (c2) =
Mean (A) =Yfx /Yf=415.5/47 = 8.84, Median (M) = 7.96, 6.65 and

Mode (Mo) = 7.4,
Co-efficient of variation =¢/A)x100 =29.16%

Table 7: Frequency distribution of production drilling peslé (second)

Class Class Frequency fx c.f d=x-A d2 fdz?
interval mark ) =x-80
(x)

0-20 10 1 10 1 -70 4900 4900
20-40 30 9 570 10 -50 2500 22500
40-60 50 19 950 29 -30 900 17100
60-80 70 51 3570 80 -10 100 5100
80-100 90 26 2340 106 10 100 2600

100-120 110 17 1870 123 30 900 15300
120-140 130 68 1040 131 50 250( 20000
140-160 150 2 300 133 70 490( 9800
>f=133 >'fx = 10650 >'fd2=97300
Mean (A) =.fx /Y £=10650/133 = 80, Median (M) = 74.7, Standard deviations = \(>.fd%> f) =27.04, Variance (c2) =
Mode (Mo) = 71.23, 731.57 and

Co-efficient of variation =€/ A)x100 =33.7%

Table 8: Frequency distribution of preparing sand caps2éecapsule with 3 men (minute)

Class Frequency fx c.f d=x-A dz2 fdz2
mark (x) ()] =x-17.44

12 1 12 1 -5.44 29.59 29.59
13 3 39 4 -4.44 19.71 59.14
14 4 56 8 -3.44 11.83 47.33
15 6 90 14 -2.44 5.95 35.72
16 4 64 18 -1.44 2.07 8.29
17 3 51 21 -.44 0.19 .58
18 3 54 24 1.44 2.07 6.21
30 1 30 25 12.56 157.7% 157.75
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35 1 35 26 17.56 308.35 308.35
40 1 40 27 22.56 508.95 508.95
=27 Sfx = 471 Yfd2=1161.91

Standard deviatiors = V(3. fd%>’f) = 6.56, Variance (c2) =
43.03 and

Mean (A) = >fx /Y f=47127 =17.44, Median (M) = 15,
Mode (Mo) =15,

Co-efficient of variation =¢/A)x100 =37.61 %

Table 9: Frequency distribution of charging and blastingfaee (minute)

Class Class Frequency fx c.f d=x-A dz fdz
interval mark ) =x-36
(x)

29-31 30 7 210 7 -6 36 252
31-33 32 4 128 11 -4 16 64
33-35 34 7 238 18 -2 4 8
35-37 36 1 36 19 0 0 0
37-39 38 6 228 25 2 4 24
39-41 40 4 160 29 4 16 64
41-43 42 3 126 32 6 36 108
43-45 44 2 88 34 8 64 128
45-47 46 1 46 35 10 100 100

>f=35 >fx =1260 > fd2=768

Mean (A) = >fx /Y f=1260/35 =36, Median (M) = 34.85,
Mode (Mo) =

Co-efficient of variation =¢/A)x100 = 13%

33.67, Standard deviation)(= V(> fdy.f) = 4.68, Variance

(6?2 =21.94 and

Table 10: Frequency distribution of fume clearance per facm(te)

Class Class Frequency fx c.f d=x-A d2 fd2
interval mark ) =x-4.78
)

3.5-4.0 3.75 2 7.5 2 -1.03 1.06 2.12
4.0-4.5 4.25 12 51 14 -0.53 0.28 3.37
4.5-5.0 4.75 13 61.75 27 -0.03 .0009 0.0117
5.0-5.5 5.25 6 315 33 0.47 22 1.325
5.5-6.0 5.75 4 23 37 0.97 0.94 3.76
6.0-6.5 6.25 0 0 37 1.47 2.16 0
6.5-7.0 6.75 1 6.75 38 1.97 3.88 3.88

>f=38 >fx =181.5 >fd2=14.46

4.69, Mode (Mo) = 4.56,

Mean (A) = Yfx /Yf=181.5/38 = 4.78, Median (M) =

Co-efficient of variation =¢/A)x100 = 12.88%

Standard deviatiors] = V(>:fd%Y'f) = 0.616, Variance (c2) =

0.381 and
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Table 11: Frequency distribution of time study water spraying and loose dressing per face (t@)nu

Class Class Frequency fx cf d=x-A d2 fd2
interval mark 4] =x-17.98
(x)

14-15 14.5 2 29 2 -3.48 12.10 24.22
15-16 15.5 3 46.5 5 -2.48 6.1" 18.45
16-17 16.5 2 33 7 -1.48 2.19 4.38
17-18 17.5 6 105 13 -0.48 .23 1.38
18-19 18.5 6 111 19 0.58 27 1.68
19-20 19.5 4 78 23 1.58 2.31 9.24
20-21 20.5 3 61.5 26 2.52 6.3% 19.05
21-22 215 1 21.5 27 3.52 12.39 12.39

>f =27 >'fx =485.5 >fd2=295.32

Mean (A) = Yfx /Y f=485.5/27=17.98, Median (M) = Standard deviatiors] =\(>fd%>'f) = 3.31, Variance (¢?) =
18.08, Mode (Mo) =18 10.93 and

Co-efficient of variation =¢/A)x100 = 18.41%

Table 12: Frequency distribution of loading cycle time (sedpat lead up to 5 metres

Class Class Frequency fx cf | d=x-A d2 fd?
interval mark )] =x-51.12
)

35-40 37.5 8 300 8 -13.62 185.50 1484.03
40-45 42.5 23 9775 31 -8.62 74.30 1709.00
45-50 47.5 19 902.5 50 -3.62 13.10 248.98
50-55 52.5 10 525 60 1.38 1.90 19.04
55-60 57.5 17 977.5 77 6.38 40.70 691.97
60-65 62.5 9 562.5 86 11.38 129.50 1165.53
65-70 67.5 5 3375 91 16.38 268.30 1341.52
70-75 72.5 2 145 93 21.38 457.10 914.21
75-80 77.5 1 77.5 94 26.38 695.90 695.90

>f=94 >fx = 4805 >fd2=8270.18

Mean (A) = Yfx /Y.f= 4805/94=51.12, Median (M) = Standard deviations} = V(>.fd? f) =9.38, Variance (¢2) =
49.21, Mode (Mo) = 43.95 87.98 and

Co-efficient of variation =€/ A)x100 = 18.34%

Table 13: Frequency distribution of loading cycle time (sedpat lead 5-10 metres

Class Class Frequency fx c.f d=x-A d2 fdz2
interval mark ) = x-75.58
(x)
65-70 67.5 15 1012.5 15 -8.08 65.28 979.29
70-75 72.5 17 1232.5 32 -3.08 9.48 161.27
75-80 77.5 3 232.5 35 1.92 3.68 11.06
80-85 82.5 3 247.5 38 6.92 47.88 143.66
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85-90 87.5 3 262.5 41 11.92 142.08 426.24
90-95 92.5 4 370 45 16.92 286.28 1145.14
95-100 97.5 2 195 47 21.92 480.48 960.97
>f =47 >fx =3552.5 >'fd2=3827.63
Mean (A) = Yfx /Y f= 3552.547 =75.58, Median (M) = Standard deviatiors] = V(3 fd%Yf) =9.02, Variance (c2)
72.5, Mode (Mo) = 70.63 =81.44 and

Co-efficient of variation =€/ A)x100 =11.94 %

Table 14:Frequency distribution of loading cycle time (sedpat lead 10-15 metres

Class Class Frequency fx c.f d=x-A d2 fdz

interval mark )] =x-83.29
(x)

70-75 72.5 5 362.5 5 -10.79 116.42 582.12

75-80 77.5 7 542.5 12 -5.79 33.52 134.67

80-85 82.5 17 1402.5 29 -0.79 .624 10.61

85-90 87.5 9 787.5 39 4.21 17.72 159.52

90-95 92.5 4 370 42, 9.21 84.82 339.29
95-100 97.5 1 97.5 43 14.21 201.92 201.92
100-105 102.5 1 102.5 44 19.21 369.02 369.02

>f=44 >fx =3665 >fd?=1897.15
Mean (A) =Xfx /Y f=3665/44 = 83.29, Median (M) = Standard deviatiors] = V(>fd%>f) =6.57, Varianced?)
82.94, Mode (Mo) = 82.77 =43.11

And Co-efficient of variation =o(/ A)x100 =7.88 %

Table 15: Frequency distribution of loading cycle time (sedpat lead 15-20 metres

Class Class Frequency fx c.f d=x-A dz2 fdz

interval mark ) =x-99.74
()

90-95 92.5 17 15725 17 -7.24 52.4p 891.14
95-100 97.5 14 1365 31 -2.24 5.02 70.25
100-105 102.5 7 717.5 38 2.76 7.62 53.32
105-110 107.5 5 537.5 43 7.76 60.2P 301.08
110-115 1125 3 337.5 46 12.76 162.82 488.45
115-120 117.5 2 235 43 17.76 315.42 630.83
120-125 1225 1 1225 49 22.76 518.02 518.02

>f =49 >'fx =4887.5 >'fd2=2453.09
Mean (A) = fx /Y f=4887.5/49 =99.74, Median (M) = Standard deviatiors} = V(Y.fd?Y'f) =7.07, Variance (c2)
97.67, Mode (Mo) = 94.25 =50.06 and

Co-efficient of variation =¢/A)x100 =7.09 %
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Table 16: Frequency distribution of loading cycle time (sedpat lead 20-25 metres

Class Class Frequency fx c.f d=x-A d2 fdz2
interval mark ) =x-122.09
(x)

110-115 112.5 16 1800 16 -9.59 91.96 1471.48
115-120 117.5 11 1292.5 27 -4.59 21.06 231.75
120-125 122.5 6 735 33 0.41 .168 1.00
125-130 127.5 4 510 37 5.41 29.27 117.07
130-135 132.5 5 662.5 42 10.41 108.37 541.84
135-140 137.5 4 550 44 15.41 237.47 949.87
140-145 142.5 2 285 48 20.41 416.56 833.14
145-150 147.5 1 147.5 49 25.41 645.67 645.67

>f =49 >fx =5982.5 >fd2=4791.82

Mean (A) Sfx /Yf = 5982.5,/49 =122.09, Median (M) =
118.86,Mode (Mo) =113.07

Standard deviatiors = V(3 fd?Yf) =9.88, Variance (6?)

=97.79 and

Co-efficient of variation =€/ A)x100 =8.09 %

Table 17: Frequency distribution of loading cycle time (sedpat lead 25-30metres

Class Class Frequency fx c.f d=x-A d2 fdz2
interval mark 4] =x-153.09
()

120-130 125 7 875 7 -28.09 789.05 5523.33
130-140 135 9 1215 16 -18.09 327.25 2945.23
140-150 145 6 870 22 -8.09 65.45 392.68
150-160 155 7 1085 29 1.91 3.65 25.54
160-170 165 2 330 31 11.91 141.85 283.69
170-180 175 3 525 34 21.91 480.05 1440.14
180-190 185 5 925 39 31.91 1018.25 5091.24
190-200 195 1 195 40 41.91 1756.4% 1756.45
200-210 205 2 410 42 51.91 2694.65 5389.29

>f=42 >'fx =6430 >fd2=22842.49

Mean (A) fx /Yf = 6430/42=153.09, Median (M) =
148.33, Mode (Mo) = 134,

Standard deviatiors] = V(3.fd%5 f) =23.32, Variance (c2)
=543.86 and

Co-efficient of variation =€/ A)x100 = 15.23%

Table 18: Average loading cycle time w.r.t. different lead

Lead ( metre) Average cycle time (second
Upto 5 51.12
5-10 75.58
10-15 83.29
15-20 99.74
20-25 122.09
25-30 153.09
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Table 19: Monthly average stowing rate (te/hr) during thedgtperiod

Date Daily Stowing Date Daily Stowing Monthly average
rate (te/hr.) rate (te/hr.) stowing rate (te/hr)
2/4/2006 105 2/5/2006 87.5
3/4/2006 92.85 3/5/2006 100
5/4/2006 89.65 4/5/2006 100
10/4/2006 94.16 8/5/2006 100
11/4/2006 90 9/5/2006 90.9
14/4/2006 57.14 10/5/2006 95 (90.95+96.05)/2
17/412006 90.47 11/5/2006 85.71 =93.5
19/4/2006 100 18/5/2006 100
24/4/2006 88.88 19/5/2006 97.43
25/4/2006 92.31 20/5/2006 100
26/4/2006 100 28/5/2006 100
Monthly daily 90.95 96.05
average stowing rate
(te/hr.)

Table 20: Average intake quantity, Quantity at LVC and VEQ) (%

Measurement Intake quantity Quantity at LVC VEQ (%)
Date (cu.m /min.) (cu.m /min.)
4/10/2005 1017 763 75
31/10/2005 1067 610 57.16
5/11/2005 1050 720 68.57
24/11/2005 1024 694 67.77
2/12/2005 1008 696 69
16/12/2005 1064 750 70.48
4/01/2006 1085 772 71.15
18/01/2006 1117 805 72.06
4/02/2006 1101 794 72.11
18/02/2006 902 742 82.26
7/3/2006 1113 834.75 75
16/3/2006 746 554 74.26
4/4/2006 763 534 69.98
2/4/2006 931 847 90.9
15/5/2006 706 669 94.75
Average 979.6 718.98 74.03
7. RESULTS & DISCUSSION studied in the field & the results are graphicgblptted as

. . shown in fig. 18. Graph has been plotted from tdi8le
7.1 Results of Various Operations
Again, in order to estimate the average stowing ritte
stowing operation was studied in the field & thesules are
graphically plotted in fig. 19. Graph has been tgldtfrom
table 19.

Results of various operations of face preparatign-sg/stem
& loading sub-system are plotted as frequency idigtion
curves, and, shown in fig. 3to 17. Frequency distibn
curves have been drawn from table 3 to 17. Fronsethe
frequency distribution curves various time elemdrage been

estimated and used for the computation of systqradities. Again, in order to estimate the intake quantityamfity at

LVC & VEQ (%) ventilation operation was studiedthre field
& the results are graphically plotted in fig. 20:a@h has been

Further, in order to estimate the average loadiyaectime
plotted from table 20.

(by SDLs at various lead distances) the SDL loadimg was
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7.2 Statistical Results of Face Preparation & Loadlig
Sub-System:

Statistical results of face preparation & loading-system are
tabulated in table 21. Results in this table hagenbdrawn
from frequency distribution table 3 to 17 (Excegdile 8)

Table 21:Integrated table showing the statistical resulfaoe preparation and loading sub-systems

Operations Mean | Median| Mode | Standard| Variance | Co-efficient
Deviation of variation
(%)

face preparation time
1. Roof dressing per face(minutes) 20.18 15 1% 74.1 200.92 70.24
2. Roof bolting per bolt (minutes) 7.32 6.94 6.88 38 5.69 32.51
3.Side bolting per bolt(minutes) 3.97 3.89 3.76 36.7 0.542 18.53
4.Face dressing per face(minutes) 8.84 7.96 74 7 2.5 6.65 29.16
5.Production drilling per hole (seconds) 80 747 .231 27.04 731.57 33.7
6.Charging & blasting per face (minutes) 36 34.85 3.63 4.68 21.94 13
7.Fume clearance per face(minutes) 4.78 4.69 456 616 . .381 12.88
8.WS+LD per face(minutes) 17.98 18.08 18 3.3] 10.93 1841
Loading cycle time (seconds)
1 Lead (0-5m) 51.12 49.21 43.94 9.38 87.98 18.34
2. Lead (5-10m) 75.58 72.5 70.63 9.02 81.44 11.94
3.Lead (10-155m) 83.29 82.94 82.77 6.57 43.11 7.88
4.l ead (15-20m) 99.74 97.67 94.2% 7.07 50.06 7.09
5.Lead (20-25m) 122.1 118.86  113.07 9.88 7.79 8.09
6.Lead (25-30m) 153.1 148.38 134 23.321 543.86 315.2

From the analysis of the results as given in tatilethe
following important discussion may be drawn:

Statistical analysis of roof dressing operation v&ho
significantly high value of co-efficient of vatian (70.24%)
in comparison to other operations which shows diad is not
consistent. This, in turn, implies that the roofeshing
operation is inconsistent in nature, being depenhded the
prevailing geo-mining conditions. In this panel rtpalarly,
the roof conditions were bad & variable due to pneg of
carbonaceous shale.

7.3 Results for Capacity Estimation:

From the fore going table 21 & related statistimanputation
(mean, median, mode, standard deviation & co-efficiof
variation), it is quite justified to use the meand element for
the purpose of capacity estimation. Median & Mogeears
to provide very optimistic data in uncertain geaing

conditions. That is why the mean appears justiéiabl

Table 22 & 23 provides the mean time element faioues
sub-systems under study.

Table 22: Mean time elements for various operations used fo
capacity estimation of sub-systems (Face Preparétio

Volume: 02 Issue: 12 | Dec-2013, Available @ httpnvww.ijret.org

Loading)
Operations Statistical
Time
(mean)
Face preparation time:
1. Roof dressing per face(minutes) 20.18
2. Roof bolting per bolt(minutes) 7.32
3.Side bolting per bolt(minutes) 3.97
4.Face dressing per face(minutes) 8.84
5.Production drilling per hole (seconds) 80
6. Charging & blasting per face 36
(minutes)
7.Fume clearance per face(minutes) 4.78
8.Water spraying & Loose dressing per 17.98
face (minutes)
Loading cycle time (seconds):
1. Lead (15-20m) 99.74
14
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Table 23: Mean time elements for various operations useddpacity estimation of sub-systems (ventilatioams$portation &

stowing)

Ventilation sub-system

Transportation sub-system

Stowing sub-system

Average intake quantity
=979.6 cu.m/min.

Tipper belt= 20hrs./day

Average stowing rate
93.5 te/hr(on monthly basis)

Average quantity at LVC
=718.98 cu.m/min.

Trunk belt= 20 hrs./day

Average leakages quantity
=260.62 cu.m/min.

Sectional belt = 18hrs./day

Face chain conveyor =18 hrs./day

CONCLUSIONS

1.

Statistical analysis of roof dressing operationveho
significantly high value of co- efficient of variah
which means roof condition is not good.

Mean time elements will be considered as standard

time for Capacity estimation purpose of various-Sub
Systems
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