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Chapter I

lilt r od uI ct io()n

1 .1 1 In a fast changing socio economic environment of th present day world, particularly in an

o~rgaisation hke C2J i indiaca A<. ,'s size and co~mplty oft ratons, itijTh i mporto of n~d ni'

for corporate phon ' e h p nre its st vivji and gjr.tlh cannA be ove' phasi'd. Son

jer tie formatiun of Coal India Linited in Novcmbcr, 1975 wiih five i sub J iaries, viz. Eastern Coal -

fields Limtcd, Fnarat CIng Coal Lvted, Centri Coafrs Limited, Wes\, rn Coields Lir

and Central Mine Planning & Design Institute Limited, effcrts vcre initiated towards evolving anro-

priate plans for development and growth Therefore by Novemoer, 1976 Coal India had formulated

its long-range perspective plan 'Project Black Diamond 197G-77 to 1935-86.

1.1.2 In as much as this was the first ever exercise, the methjdology of planning and forecasting

that was followed left much scope for improvem ,t. Moreover, planning is a continuous procss

and in the light of changing environmental conditions and experience gained in implementation,

the plan requires to be revised at periodical intervals. It was thus decided that 10 year long-ranm

plan would be of a roll on nature, updated every two years or so.a The present docu;ent -- 10 ) ear

Perspective Plan (1978-79 to 1997-88) -is the result of conjinuous efforts at evaluation and r vi-

sico undertaken so far.

Environmental Outlook

- 1.2.1 Any long-ringe planning exercise has to be b.srd on, aniong others, am analysis of the long

term environnental outlook. The energy scene across the continents is characterised by an increased

awareness towards conservation of energy, self-reliance in mectinj energy noe.; aid greater reliance

on coal, the known and exploitable reserves of which are by far the largest among all fossil iuels. All

t!iese are reflected in the strategy ceveloped in Warsaw in dune, 1977 for the joint energy del

ment programme til 1990 of the Soviet Russia and other Fast European Socialist Countries. he

National Energy Plan of the United State of America iso lays ,t; ;s on control of energy denind thro

conservation, of the relatively scarce fuels and greater utilisation of the more plentiful sources !ku

coal and nuclear power and dcvi :opment of new and unconvenuonal sources like solar and geo-ther-

mal energy. The basic oicotive in Britain and other mernhr countries of the Europon acone
community is on energy savings through its rational use and reductinn in the dependence on import-i

fuel supplies. Japan which imports about 73% of its energy needs at present and which has 'ry

httle endowments of fossil fuel reserves has already launched an ambitious "Sun Shine" pro

which is expected to ' eld result; by the turn of the cen!rv. The tahle below shows the exploitatao

and utlisation of coal in dfc;. t cote's over t next fow decaIs.



1275 A D 195 A 2r A D

(a) ( c d (a) ( d) (a (b (c

.23 1 12 15 45 42 NA 100
R Go v 126 0 23 10 122 1D 25 6 NA NA NA

Ir *9 1 5 175 327 i13 1,
P R Ch0 47 -- 92 920 7 9 NA NA NA

P-n- 181 1.24 23 1 23 1 40 N A 333 2% 45 LA
5 Aa 59 2 119 96 20 233 17? 4
United
Kingdom 129 122 2. 5 137 132 ) NA 173 1G4 NA
U S A 599 515 60 1 842 767 68 NA 1341 1250 91 NA
U S S R 614 553 26 8 851 824 37 10 1000 NA NA NA

(a) Prcduction, (h) Consumption, (c) E .port, (d) Imports.
'Based on World Energy Conference, 1977 papers.

'Coal India's present projections vary from these estimates particularly regarding exports in the
long-run.

1.2.2 In broad terms, there has been switch-back in favour of coal - following the energy crisis
in 1973, triggered off by the sharp hike in oil prices and control on oil supplies on the part of the oil-
rich middle east -ountries. The role that has becn assigned to coal is one of meeting the gru, ng
energy needs during the period when oil supplies start peaking oif and then declining and till su'table
mnethods of exploiting the non-exhaustible sources of enargy beccme feasible on a large scale and
on commercial basis. Beyond that, coal is expected to make ari important contribution to the muti-
fuelled energy economy. In the immediate future, however, coil pr6duction will ha.e to be increased
to help conserve relatively scarce oil reserves, through substitution to meet the bulk of the incremental
energy needs and to enter in a big-way as a source of feedstock for chemicals ard fertilizers. In de..ve-
loping countries like India it has yet another role to play. The large de'pendm e on non-comn 'cial
sources of energy such as firewood and animal and vegetable wastes has to be brought down so that
forest resources are prutected for n intaining ecologicail balance and for diverting amnmal and vLe-
table wastes to more productive use as fertilizers.

Coal in Indian Economy

1 .31 One of the major determinants of economic growth is the endowm-n it and exploitat:on of
natural resources. Naturally, therefore, the rc' . and contribut on of natural resources like coal depends,
among other things, on the miterial-use nolicies the counr v follows and th" rate of expansion of
conom a at ities which moe inked vIth coal With the vast endovnment of the coal duep.OSIts i-d

an environment congeni-l for their exploitation, the coal industry played a qiifi cant role of pac' -
setter in the history of Indian economic development. This was natural in view of the high linka
of coal industry. Being an 'intermediate prifmary production', coal mining is charicterised b% ve:v

oward linkoges as if i:: n the hi) - p a st,: r.ti !o its m r ndu.rv . 2 a t.d do0 l
oa er the d stries, sch as, and 'Levl w y rd doctriCty, t ie nitil dev pm n ent of 'A
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1.fallthe.se" the direct use of coal in aro6. to 50.0

1.33 Asl c l n total Consumption of comn ri en fe fo gnration of
r,,d-195,0s. T sare o c 7 71 But for the continued rise in co u mption of

u 171 tSn., tI th r

ctect-jc" this share wNould have gone down ithhreeneg
I wascrit a faster rate. Over the decade prio; tomdby th

oil as increasing A m oil was r than doubled. The Fuel Policy Cd,, t be bosthe

on im-ported pnetr nn submitted in 1974, r-comm' coa sh nformnity with the

Government of Indi-, in its report submitted few decadds.Ticlhar s in c d

th primry source for fuel in India for the nextfedcas.Ticlry 
sinoffitYwhte

thep rima 6 ment position with regard to fueis.
country's ,,,3: e 6,d w e tP

National Energy Policy the Governrnent adopted the

1.4 Based on Lhe rcomndton o the Fuel olic Committee,

f.llvig 7-poi t outline for a National Energy Policy
following 7-pom ounmial possible by o)tler fomrs; of

(a) Oil will he substituted wherever technicaly an

energy. o he ogrammed according to ttus

(b) The exploratiOni, exploitation and utilisaton ofc aiill he prandimpors rdig to thi

policy wAhile indigenous production of oil will b-_ maximised and impoits reduced to that

Tetentilicy v require production of electiicity from water, coal and nuclear

(c) The National Energy Policy v-0 cti rdcin,_

sources.

(d) High priority will be given for fulilment of rural enery needs.

(e) Optimsatiri of energy and otl-or inputs of :he transport system will be attempted.

(f) Efforts will -be made for conservation of encrgy.

pattern ill be evolved which will give industry an adeqOc - return at a reasor-'
(g) A pricingpatr

level of operating etficiency.

Objectives of Coal India

1.5 The objective of the Coal India tiat are sought to be reali Gethro n the formlation a-A

l eme1.1-1nTttion of planrs asi.

3
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technology or any other areas having a bearing on conservation, devet opment or uta
t on~ of no ' of :m c a rLy

To pmovidt suchW fW~ir fnr trhp vih , Y-v t) ufagedht the knuoidt Ad
skis of emplowy-s i diff-rent caegics and ning them to make full um t--
capab pr:s.

(vii) To 1cok-after the welfare of the emplo-cs and promote the establishme.rnt and r.nain: mce
of healthy relations between management and workers, and foster a sense of ftclowship
and belonging to the company among personnel at all levels.

The Long-term Plan

. 1 6 Besed on the analysis of tie envionmental factor arid guidad by the need to achieve the iL-c-
iwes set for Coal India Limited, the ong-term plan for the Q 'nar p-riod of 1973-79 to 19`7 L Vs

been formulatec. The different chapters of this document prese-nt the detailed analysis of en ro--tal
factors and the programmes set and targets lad down in dfferent sohn of oprr- on , a:
nization. Assessment of demand is the basic starting point foi all planning which is been covered
in Chapter 2. Based on the dmand forecast and th :asessmont -f pres-t cN ptetia l :'tv
or existng mines, the need for capacity expansion for prospecn and expirjton has ben id t1
(Chapter 3) and programmes drawn up (Chiapter 4). TO trend in mining technology n c
: tne production plan has been covered in Chapter 5.' The rcquirement of dfformnt inp m

quantitative and qualitative trms and their availability havu b -o doea with in the Chptr-- - 1o
10 ard 12 Anc~lcry activities on end-use of coal, coal p ducts including coal choier on
which would uepend the actual demand of coal in the long-run is covered in Chapter 11. The,-
R&D support requirAd by the organization is dctetod in Chapter 14. The safety, con - *i!n t
and ecological considerations that inluenced the drawing ip of the production and techology p ns
ar ontlined in Chapter 15. The oranization Ias to put up considerable efforts at i-wnt it,
ob!)gations of employees' welfare. The ten-year programmin this area comoprie Chapcr 13
Toe fnal Chapter 16 works out the financial implications of the entire plan i terms of ca to cu S
required.d

The Planning Process T

1.7 Even at the very initial stages of longterm planning -%Ihen the first ex, crci wa imc at--J
in 1975-76, efforts were made to involve al concerned including Fieli Executives, in tie pocV' Of
pian formulation.

The present ediion is prmarily based on the detalled ground ork done by thp Rginal Iinetu0s
i close interaction with the subsidiaries ard th r prodc ing units. The CMPD1 and I1 V n1)

,tters pro-.(d A co-utdina:ioni and md cm mmry contrA[tia.'; Tnis pr 7 r

has totugtht about vAder parti, a tion and a-caer in-olvem- t t -iv s. n)

4



Chaptcr

and it being dependent on the expansion of activity levels of a largo number of consumers in

c o f o te o m nd C's h j .mt

ds r e n prodct on p!ns n vi r of e c onideahlf unemr iiruty with ririard to

t, e m terialisation of demand forerats, part 'cularly of longer term demand, aid in view of tei fact

n -i r ,vy ;m : e r i m f i'ecasQt:n ma I r tv art :-I on the t.

e hsing of capacity expansion required, capacity utilisation, requirement and phasing of invesa its

p and particularly costs of production, Coal India has adopted the approach of forecasting two In.

of demand : (a) Celing level, and (b) Floor level.

The Ceiling Level

c-s ') 1 Since Coal India has the responsibility of meeting as much as 88% of the total coal re" t'

tas nents of the nation, its plans have to be based on the ov raIll demand eirnates prepared by G' n-

mental agencies, ike the Department of Coal and the Ptannirng Comnmision. hi-as-much a s

estniate-s are essceintialiy influenced by the consider--tion of m'eting the rnxinun likely recuc r''m

r of the planned levels of activity of various sectors, and because th6 experience so far has been ge raly

ty one of the actuals falling short of planned leveis, these stirntes form the basis of thre cue< -

j demand forecast. The latest available estimates of annual coal d'mand ar-e for tne period 10

'n I t 19822-83 and for the year 1937-88, as contained inthe inte-i rcport Submitt in February 7

to hv ti- Wo4ing Group on Coal and Lignite appointed by Government of India in Se;tembr

o There estimates, however, provided for an annual impor of 1.00 m t of coinj coza upto

in this document, the ceiling level of demand forecast ahhough largely based on the Workng C 'ui

stimates does not assume any import of coal.

The Floor Level
its

13. 2.2 As regards the floor level demand forecast, based on the past growth trends and the oc..

ys fact egarding the future performance. the output of different sectors have been projected and te

demand for coal derived in respect of each of the following sectors : Steel, Powe, Raay. t

Textiles, Fertilizer, Brick-kilns, miscellaneous industries, domestic households (soft-coke) anJ prnO(-

ssed fuels and collieries internal consumption. The floor-level demand forecast provides elfrmi

ated tion on the extent of rescheduling that may be required and the degree of flexibility that may he to

s of be built into the production and financial plans.

2 3 Table 2.1 presents the 'ceiling' and 'floor' level demand forecasts in mespect of various sectors

uea a summary form. The share of ceiling level of demand between Coal Ind!a and others is sho% ni

-ad b1 2.2 lt is appament from Table 2.1 that Coal India's share in total coal imane in ind u

~nalSy ise from 8SM.6",; im 1978-79 to 89.6? inl 1937-. In absolte tenc de odiu1 . -

tiorn 100.2 m t to 117 m t du:ing the same penodl

bI



TABLE 2 1

Forecas't of Cna/ Deman'i on Cc;l /n'ia <uni I

(n m)

Sector 1978-79 1979-80 1980-81 1981 -82 1 137 1 8

Ceiling Floor Ceilng Floor Ceiling Floor Celing F!'or C :or C

23.5 21.9 23.3 22.5 25.8 23.1 27.3 23. 7 i 3 44 4 7

Power 29.0 28.6 32.9 31.7 36.9 35.2 41.5 39 1 72 3 . 73.2 69.8
Rcalways 11.6 11.6 11.3 11.3 11.0 11.0 10.7 10.7 10 3 103 3 88
Cement 3.5 3.5 3.8 3.7 4.3 4 0 4.6 2 5 0 5 71 61

Fcrtizer 1 3 1.3 2.2 2.2 2.7 2.6 3.0 3.0 3.5 .56 4,6
r 1.0 0.8 1.0 1.0 1.0 1.0 1.0 1.0 1 0 1 J 10 1 0

Cr rk-brning 6.3 6.3 6.5 6.4 6.7 6.5 7.0 6 6 75 7 83 7.2
Se91 ocke &
L T C 4.5 4.5 5.0 5 0 5 5.6 6 4 64 72. 7 0 97 1
Ctrrr industries 164 16.4 17.4 17.) '1s.0 17.5 18.4 18 1 1 1 24.5 22 7
Colewry

con..umption 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3 1 2.1 3. 1 3 1

T t1 100.2 98.0 106.5 103.9 1151 109.6 123.0 1159 132 8 22.5 189.7 160,3

d nd 113 1 1 20. 7 131.1 140.9 152 01 0
i of Coal

8Tnd 8856 88.2 87.5 87.3 6



TABLE 2.2

Lstimated Demand for Coal for Different Time Horizons

n

1978-7q 1979-80 1980-81 1981-82 - 1l98 -f

CIL Others Total CIL Others Total CIL Others Total CIL O(
1 crs Tot Cnn 1 C L Tt U ,

1 5:e. 235 2.7 262 23.3 30 263 25.8 3.5 29.3 27.3 43 316 .t 52 343 444 n 4)7

2 Power 290 48 33.8 329 5,0 379 36.9 5.7 42.6 41.5 6.4 479 4-2 7.3 545 782 96 873

(2 5)

3. f ways 116 15 131 113 15 128 11.0 1.5 12.5 10.7 1.5 122 1.3 15 118 8 14 12

4. C.men 35 1 75 525 38 1.9 5.7 4.3 1.9 6.2 46 2.1 67 ! 22 72 71 2:

5 Fet s 13 2 15 22 05 27 2.7 1.0 3.7 3.0 1? 42 3. 12 4J .6

1 port 1 10 0 - 1.0 1.0 -- 1.0 1.0 - 10 1 10 0 
.

D3 - 63 66 b-- U5 67 - .7 70 7.5 75 83 83

i. c. K e &LT C 4 0% 455 50 03 5.3 5.6 0.3 5.9 60 03 -7 2 3 75 57 1

t, s mdu dn g

164 ; 18.0 17.4 17 19.1 18.0 1.8 193 184 1 8 202 835 2.1 21 3 24.5 2 257

6) (.6) (.7) 8 8

C. ery consumpr

11 03 3A 31 03 34 3.1 0.3 34 31 03 34 .1 04 5 31 ,4 35

1002 120 1131 10b 1 2 1207 115.1 16.0 131.1 1230 179 1409 1 8 22 130 47 3 "1 0



. a on d ;ty o coc oreed Arm o unm the 1 dn0 d n n ;
forecast demnd~t ha~ n 1 out in Tab 2.3 TA 2* b or

vilg dOchin over the piriod partly due to oft rts at conservador

2 4 2 Each Of the cuL o , opan2. v%11 be cru-n heir produuctonj levels substanr iy.
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TABLE 2.3

Forecast of Gradewise Distribution of Demand
on Coal India Limited ~

(Hn m t)

Grade 1978-79 1979-80 1980 81 1981-82 1982-83 187-83

Coking Coal

(a) Pome 14.3 14.2 15A 15.9 16.8 24.5(b) Medium 8.6 83 9 10.5 11.4 18.2(c) Semi-coking 1.1 1.3 1.3 1.4 1.4 2.2

Total coknc 24.0 23.8 26.3 27.8 29.6 44.9

Non-coking Coal

(a) Selocted 7.1 7.2 7.2 7.3 7.5 8,0(b) Grade L_" 34A 35.7 26.6 37.0 37.7 45 6(c) Grade I 9.7 10.9 11.7 12.3 13.6 171(d) Grade Ill/J/K 21.4 24.9 28.7 32.9 37.6 57.9(e) Ungraded 3.6 4.0 4.6 5.2 6.8 16.2

Total non-coking 76.2 82.7 88.8 95.2 103.2 144.8

Grand total 100.2 106.5 115.1 123.0 132.8 189.7

Based on ceiling levil of demard

8 -



F-oreca of Susi wiwDri!>ui:ian c Coal,- D0m4d

(In m t)

u 7 1973 79 1 80 19J0 c1 1031 2 132-83 197-86

Eastrn C7cs L 27/ 292 31 4 33 1 39.0 45 2
2 ) (230) (27.3) (2¼4) (2 ) (273)

Far. .i 291 374s
(23.) (22.2) (21.8) (21.2) (21 ) (2n3) •

C- L, d9 23 0 241 29.3 33 0 592
(23.3) (23 3) (25A) (2/.21 (28~ G) (31 2)

(26.0) (2A.8) (24.b) (24.0) (23.3) (24.2)
N h * 0.7 07 0. 0. r 0.9

(0.7) (0.7) (0.7) (0.7) (0.7) (0.5)

Coal Ind U ted 1002 106.5 1151 123.0 1328 189.7
(100) (100) (100) (Icc) (100 0) (10. 0)

NOCTE : Figures in brackets indicate percentaga share of total Coal India demand.
Based on ceiling level of demand.

TABLE 2.5

E !ima ted Gradewise, Sectorwise & Companywise Coal Demand - 1978-1979

(in mt)

S ,tor Grade NEC ECL BCCL CCL, WCL CIL

1 2 3 4 5- 6 y 7 8

Stel Prime - - 13.9 - - 13.9
Medium - - 1.3 7.0 0.2 8.5
Semi-coking - 1.1 - - - 1.1

Total - 1.1 15.2 7.0 0.2 23.5

Po' ef Sel. - 0.8 - 0.1 0.6 1.5
- 3.3 - 0.9 3.2 7.4

II - 0.8 0.2 1.8 1.9 4.7
III/J;K - 1.3 2.8 1.0 6.7 11.8
UGR - - - 3.6 - 3.6

Totai - 6.2 3.0 7.4 12.4 29.0
(1.2) (1.3) (2.5)

Ra wa 3 Sel. 0.2 0.5 - 0.2 0.6 1.5
0.1 3.9 0.4 1.9 2.9 9.2

0 3 0.3 0.2 0.1

T ta 0.3 4.7 0.7 2.3 3.6 11.6

9
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Jr - 04 02 0.
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0 9

Bk bum n 2525
li/J/K - 02 1.8 1.7 01 22

Tota - 2.7 1.8 1.7 0.1 6. 3

Soft coke Ill/J/K -- 1.8 1.7 1.0 - 4.5

Total - 1.8 1.7 1 0 5

Others Sel. 0.2 0.8 - 0.3 1.2 3 0
0.1 6.7 - 0.7 4.8 2.3

0.6 0.1 0.3 0.1 1.1

Total 0.3 8.1 0.1 1.8 6.1 64

4 (0.2) (0.2)

Colliery consumpuon Prime - 0.4 - 0.4
Medium - 0.1 -- 01
Sel. - 0.1 0.1 0.1 0.3

- 0. 8 )- 01 0.3 1 2
II - 0.2 -- 0.1 0.1 0.4
llIJ/K - 0.1 0 3 02 01 C

Tcta 1 2 0.7 0. 0.6 3 1

Coking - 11 15 6 71 0 2 240
Non-coking 0.7 26.8 8.0 15 9 24.8 7C 2

Totl 0.7 27.9 23.6 23.0 25,0 100.2

Fiqres in brackets show ras , fl r y



T C,6

. 1 3 '3

T 1V7 7 1 02 23 3

S Po er Sel. 0.8 0.1 0.6 1.5
3.3 0.9 32 7.4

11 -- 1.2 0.2 1 8 1.9 5.1
IlllJ/ 1.8 2.9 1.6 8.6 14.9

UGR -- 4.0 4,0

rotal - 7.1 3.1 8.4 14.3 329

RaLways Sel. 0.2 0 6 - 0.2 0.6 1 .5
0.1 3.8 04 1 8 2.8 8.9

I -- 0.3 0.3 0.2 0.1 0 .9

Total 0.3 4.6 0.7 2.2 3.5 11 .3

Cement Sel. 0.1 0.1 0.2 0.2 0.6
0.8 0.6 1.8 3.2

Total 0.1 0.9 0.8 2.0 38

1eit zer Sel - - - 0.1 -- 0.1
1 0.2 - 0.5 0.3 1.0
. I 0. . 0. 6 - 0.7
IIl/J/K - - 0.4 - 0.4
UGR - - --- ---

Total - 0.3 0.6 1.0 0.3 2 2

Eport Sel - 0.1 - 0

1 0.9 - - 0.9

Total - 1.0 1.0

3ri burning I - 2.6 - -- - 2

Ilil/J/K -- 0.2 1.8 1.8 0.1 3.9

S18 1.3 01 Th



So c & T C

IKJ!K 20 20 1.0 5

Tota -- 20 20 1.0 -

OthS S. 0.2 09 - 0.8 1.2 31
01 7.0 - L8 52 11

0.7 01 0.1 .2

Tota1 0.3 8 0.1 1.9 6.5 1

Coim cosm Pim m.- 04 4

Sol. .1-0.1 0.1 0.1
0.8 - 0.1 0.3 1.2
0.2 - 0.1 0.1 CA

I!I/J/K - 0.1 0.3 0.2 0.1 0.7

Total - 1.2 0.7 0.6 0.6 3.1

Coking - 1.3 15.1 7.2 0.2 43.8
Non-coking 0.7 28.5 8.6 17.6 27.3 32.7

Total 0.7 29.8 23.7 24.8 27.5 106.5

( Figures in brackets show vashery middlings )

TABLE 2.7

Estimated Gradewise. Sectorwise & Companywise Goal Demand - 1980-81

(In n t

Sector Grade NEC ECL BCCL CCL WCL CIL

1 2 3 4 5 6 7 8

Steel Prime - - 14.7 - - 14.7
Medium - - 1.0 8.2 0.6 9.8
Semit coking - 1.3 - - - 1,3

Total - 1.3 15.7 8.2 0., 258

Power Sel. 0.8 - 0.1 0.6 1 .5
1 3.3 - 0.9 3.2 7 4

li -- 1.7 0.2 1.8 2.0 5 7
Ilil/J/K - 2.3 3.0 3.6 8.8 17.7
UGR - - - 4.6 - 4.6

32 11.0 1. .j



1 2 3

R a Se. 0.2 0.5 02 0.6 1.5

01 32 03 1.8 26 86

Tot,: 03 4.6 0.6 2.2 3.3 11.0

Cement 0.1 0.1 0.2 02 06
- 0.9 08 2.0 37

Totl 1.0 1.0

FSur',; -z 01 - 0.1
0.2 - 0.6 0.4 1 2

I - 0.1 06 0.1 - 0.

il!/J/K - - - 0.6 - 0.6

UGR --

Total - 0.3 0.6 1.4 0.4 2.7

Exrrt Set. - 0.1 - - 0.1

0.9 - - - 0.9

Total - 1.0 - 1.0

Brick burning I - 2.6 - - - 2.6

lil/J/K - 0.2 2.0 . 1.8 0.1 4.1

Total - 2.8 2.0 1.8 0.1 6.7

Soft Coke & LTC lil/J/K 2.2 2.2 1.2 - 5.6

Total - 2.2 2.2- 1.2 - 5.6

Others Set. 0.2 0.9 - 0.8 1.2 3.1

0.2 7.2 0.8 5.4 13.6

II - 0.8 0.1 0.3 0.1 1.3

Total 0.4 8.9 0.1 1.9 6.7 18.0

Co! ery Prime - - 0.4 - - 0.4

consumption Medium - - 0.1 - 0.1

Sel. - 0.1 - 0.1 0.1 0.3

- 0.8 - 0.1 0.3 1.2

- 0.2 - 0.1 0.1 04

II/J/K - 0.1 0.3 0.2 0.1 0.7

Total - 1.2 0.7 0.6 0.6 3.1

Co;nq -- 1.3 16.1 0.3 0.6 26.3

Non-coking 0.8 30.1 9.0 21.0 27.0 88.8

Total 0.8 31 .4 25.1 29.3 28.5 115.1

Figurcs in brackets show achery midd!ngs )
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IALE i

Estimated! Gr w-ise, Sectanv' se Co.x w .>;./ Coal Demaw yi 198~fI182

(n

Sc n G rad NEC CL RCCL CCL WCL -IL

P 5 16 t
0 27 07 104

I.4 1.4

Tota -- 1 1Gb 5 7 9.7 23

Pow7  So l 0-8 01 06 1.5
3.3 - 0.9 3.2 7.4
2.5 0.2 1.8 2.2 6.7

HI J K 25- 3.1 60 91 2C 7
UGR -- - 5.2 -- 5.2

Total - 9.1 3.3 14.0 15.1 41.5

Railways Sel. 0.2 0.5 - 0.2 0.6 1.5
0.1 37 0.3 1.7 2.5 8.3

II 03 0.3 02 0.1 00

Tota 0.3 4.5 0. 6 2.1 3.2 107

Cement Sel. 0.1 C 1 - 0.2 0.2 0.6
. -09 2.2 4.0

Toa 0.1 0 1.1 2.4 4

Set. - -- - 0.1 01
-- 0.2 -- 0.6 0.4 1.2

11 - 0.2 0.5 0.2 09
lll!J/K - 0,8 -0.8

Total - 0.4 0.5 1.7 0.4 3.0

Export Su. - 0.1 -- - - 0.1
- 0.9 - - 0.9

Total - 1.0 -- - - 1.0

Brick burning i - 2.7 - - 2.7
HI/J/K - 0.2 2.0 2.0 0.1 4.3

To:a-] 2.9 2.0 2.0 0.1 7.0



Son C. & LTC fllJ/K - 2.6 25 1 3 -6 4

Totl - 2. 61 3 -)6 4

0the Ts Sel. 0.2 0.9 0 8 1 .3 3.2
0.2 73 09 56 140

0.8 03 01 12

Total 0.4 90 20 70 184

Sy consLm;tIOn Pnme - 0 4 - .A
M 0 1 C

Sel. - 0.1 - 0.1 0.1 0.3
0s --- 01 0.3 1.2

I - 0.2 01 0.1 0A
III/J/K -- 0.1 0.3 0.2 0.1 0.7

Total 1.2 0.7 0.6 0.6 3.1

Coking - 1.4 16.9 8.8 0.7 27.8
Non-coking 0.8 31.7 9.2 24.7 28.8 95.2

Total 0.8 33.1 261 33.5 29.5 123.0

Figures in brackets show washery middlings

TABLE 2.9

Estimated Gradewise, Sectorwise & Companywise Coal Demand -- 1982-83

In mt)

Sector Grade NEC ECL BCCL CCL WCL CIL

2 3 4 5 6 7 8

Steel Prime - - .164 - - 16.4
Medium - - 1.0 9.4 0.9 11.3
Semi-coking - 1.4 - - - 1.4

Total 1.4 17.4 9.4 0.9 29. 1

Power Sel. - 0.S . 0.1 0.6 1.5
1 3.3 0.9 3.2 7.4

II - 3.1 0.2 1.8 2.4 7
IIl/J/K - 3.2 3.6 7.6 9.6 24.0
UGR - - - 6.8 - 6.8

To:a --- 10.4 3 8 17 2 15.3 47.2
2.1) (1.7) (03) (4.1)



1 2 3 4 5 6 7 a

Railways Sd. 0.2 0.5 - 0.2 0.5 1.4
0.1 3.6 0.2 1.7 2.5 8.1

li - 0.3 0.3 0.1 0.1 0.8

Total 0.3 4.4 0.5 2.0 3.1 10.3

Cement Sel. 0.1 0.1 - 0.2 0.2 0.6
- 0.9 - 1.0 2.5 4.4

Total 0.1 1.0 - 1.2 2.7 5.0

Fertilizer Sel. - - 0.1 - 0.1
- 0.2 - 0.8 0.6 1.6

I| - 0.2 0.4 0.2 - 0.8
lil/J/K - 1.0 -1.0
UGR - -

Total - 0.4 0.4 2.1 0.6 3.5

Export Sel. - 0.1 0.1
1 0.9 - - 0.9

Total - 1.0 1.0

Brick burning I - 2.8 - - - 2.3
Ilil/J/K - 0.3 2.2 2.1 0.1 4.7

Total - 3. 2.2 2.1 0.1 7.5

Soft coke & LTC lil/J/K - 2.9 2.8 1.4 0.1 7.2

Total - 2.9 .2.8 1.4 0.1 7.2 -

Others Sel 0.2 1.0 - 0.9 1.4 3.5
-0.3 7:3 0.8 5.7 14.1

- 0.9 - 0.3 0.1 1.3-

Total 0.5 9.2 2.0 7.2 18.9

(0.2) (0.2)

Colliery consumption Prime - - 0.4 - - 0.4
Medium - - 0.1 - 0.1
Sel. - 0.1 - 0.1 0.1 0.3
I - 0.8 - 0.1 0.3 1.2
i - 0.2 - 0.1 0.1 0.4
lIl/J/K - 0.1 0.3 0.2 0.1 0.7 E

Total - 1.2 0.7 0.6 0.6 3.1

Coking - 11.4 17.8 9.5 0.9 29.6 -
Non-coking 0.9 33.6 10.0 28.5 30.2 103.2

Total 0.9 35.0 27.8 38.0 31.1 132.8

Figures in brackets show washery middlings)
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TABLE 2.10

Estimated Gradewise. Sectorwise and Companywise Coal Demand - - 1987-88

(In mt)

S c-or Grade NEC ECL BCCL CCL WCL GIL

3 4 5 6 7 8

Ste Prime - - 24.1 - - 24.1

Medium -- -- 1. 15.9 0.9 181,

Semi-coking - 1.7 0.5 2.2

Total - 1.7 25.4 15.9 1.4 44.4

Power Sel. - 0.8 - 0.1 0.6 1.5

- 3.3 - 0.9 3.2 7.4

4.5 0.2 1.8 4.0 10.5

Ilil/JK - 6.9 -6.2 11.1 18.7 42.9

UGR - - 15.9 - 15.9

Total - 15.5 6.4 29.8 26 5 78.2
(2.4) (2.3) . (0.3) (5.0)

Railways Sel. 0.2 0.5 0.2 0.5 1.4
3.0 0.3 1.4 2.2 6.7

0.3 0.3 0.1 - 0.7

Total 0.2 3.8 0.4 1.7 2.7 8.8

Cement Sel. 0.1 0.1 0.2 0.2 0.6

0.1 1.0 1.8 3.6 6.5

Total 0.2 1.1 2.0 3.8 7.1

FertSliz.r Sel- - 0.1 - 0.1

- 0.2 - 0.8 1.4 2.4

0.2 0.3 0.3 - 0.8

IlI/J/K - - - 1.0 - 1.0

UGR - - - 0.3 - 0.3

Total - 0.4 0.3 2.5 1.4 4.6

ExPort Sel. 0.1 0.1
- 0.9 0.9

Total - 1.0 1.0

Brick burning 1 0.1 - -0.1

rbi- 3.3 - - - 3.3

Ill/J/K - 0.2 2.3 2.3 0.1 4.9

Total 0.1 3.5 2.3 2.3 0.1 8.3
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2 3 4 5 678

Soft coke &LTC 1.3 - -1.3
Ill/JK 3.4 3.0 18 0.2 8.4

Total - 4.7 3.0 1.8 0.2 9.7

Others Sol. 0.2 1.2 - 1.0 1.6 4.0
0.2 10.1 1.3 7.5 19.1
- 1.0 0.3 0.1 1. 4

Total 0.4 12.3 2.6 9.2 24.5
(0.2)

Coihery conSumption Prime 0.4 - - 0.4
Medium - - 0.1 - 0.1
Sel. 0.1 - 0.1 0.1 0.3

- 0.8 - 0.1 0.3 1.2
if 0.2 - 0.1 0.1 0.4
III/JfK 0.1 0.3 0.2 0.1 0.7

Total - 1.2 0.7 0.6 0.6 3.1

Coking - 1.7 25.8 16.0 1.4 44.9
Non-coking 0.9 43.5 12.7 43.2 44.5 144.8

Total 0.9 45.2 38.5 59.2 45.9 189.7

( Figures within bracket show washery middlings
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7

Chapter 3

- 1Prospecting and Exploration

Introduction

3.0 The exploration programme has been drawn up keeping in view the anticipated demand

levels in the terminal years 1982-83 and 1987-88 and tentative projection of the demand for the terminal

year 1992-93. Further, while drawing- up the exploration programme the gestation period involved

3 for the development of a project has also been considered. However, it may be mentioned that the

2 exploration programme in the past had to be tailored according to the fluctuation in dem-nd and as

4 such the desired lead time for the development of a project could riot be obtained. It would be possible

to improve the lead time if the exploration programme is not linked rigidly with the demand. The

present exploration programme, is designed to meet both the short term and long term requirements

of the Industry. There is a provision in the exploration programme for the creation of 'Shelf of reports'

.9 not only to facilitate a choice of the blocks but also to meet sudden spurts in the demand if any.

8 3.1 Keeping the above in view, the exploration programrae drawn up in February, 1978 for the

Working Group on coal and lignite has not been changed not withstanding some revisions in the demand

pattern. This approacn has purposely been adopted so that the exploration needs are not strictly

lnked with demand. This programme would only need marginal adjustments from time to time to

suit the planning requirements. -

Methodology

3.2.1 The methodo!bgy adopted for evolving the exploration prograrnme is as'follows

(a) The qualitywise and companywise additional requiremert bf tcoal to meet the demand in

the various terminal years has been identified on the basis of the production levels likely t.u

be obtained from the 1977-78 projects vis-a-vis the demand.

(b) Based on the additional qualitywise requirements appropriate blocks have been seleced.

Further, in selecting the blocks preference has been given to the quarriable areas over the

underground projects particularly for the lower grade coals which are required in large quan-

tities for the power sector. Areas where exploration has already been carried out have

been given preference over virgin areas.

(c) The quantum of drilling for each of the blocks has been assessed based on available geo!o-

gical knowledge about the deposit resulting from regional drilling/mapping carried out by

the G S I or State Governments. The reserves thus envisageed to be proved would not only

meet the demand in the various terminal years but also prove adequate resources to meet

the marginal extra production, wherever planned. In this context, it may be mentioned

that there is no correlition between the meterage drilled and the reserves proved, because

the reserves in any area are directly linked with the vertical density of seams. Similarly,

direct correlation cannot be established between the reserves reqiuired to be proved in an

area matching with the grade and those not required because in the process of proving the

desired type of coal reserves the associated reserves of different types and grades get auto-

matically proved (on account of their vertical heterogenity).
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(d) Provision has been made to provide production support drilling to the continuing schemes
either for sustaining the existing production or to achieve increased production It may
be mentioned that efforts have been made to identify the blocks areas which would require
production support drilling but where this was not possible, an adhoc provision has been
made to take care of the situation in the future.

(e) Provision has been made to create a shelf of reports. For this, blocks/areas have been selec-
ted based on the qualitywise not additional requirement for each coal company in the vari-
ous terminal years. Shelf has been provided to the tune of nearly 50% of the net additional
requirements. The shel created for one terminal year (1982-83) has been drawn upon in
the next terminal year (1987-88) for attaining tim desired production level and a fresh shelf
has been provided for 1987-8P terminal year. Similar approach has been adopted for the
terminal year 1992-93. It may be mentioned that in respect of ECL in particular, as against
shelf of reports, additional areas have been identified for exploration in 1982-83 and 1987-88
to yield production in 1987-88 and 1992-39 respectively for which advance action has to
be taken in the previous terminal year.

(f) It is proposed to introduce geophysical techniques on a large scale involving both well
logging and surface geophysical surveys. Towards this, non coring drilling coupled with
well logging will be introduced to accelerate trie progress of exploration and effect economy
in .he operation. Surface geophysical techniques viz. resistivity, seismic refraction and
reflection techniques and high resolution seismic reflection surveys, will be intrcduced to
unravel the geological structure, basin geometry, estimation of overburden thickness and
its characteristics. Wth the successful implementation of the above mentioned R&D efforts,
it is expected that a total saving of about a crore of rupees will be effected.

3.2.2 Keeping the above in view, the total quantum of dilling required to meet the demand in the
various terminal years for production support as well as for the creation of shelf of reports vas been
worked out.

Exploration Programme

3.3.1 The exploration programme has been dra'vn up for meeting the net additional production
requirement of about 23 mts in 1982-83, 24 mts by 1987-88 'and about 40 m ts by 1992-93. For
proving the necessary resources.for meeting the net addalt¶ngl requirements in the various terminal
years a totat of about 1.48 million metre of drilling is required. Marginal adjustments in the -annual
drilling programmes may be necessitated on the basis of any changes in the production programmes.

The entire exploration programme has been divided into two phases viz. Phase I covering the terminal
years 1982-33 and 1987-88 and Phase Il covering the terminal year 1992-93. The summarised
position of the quantum of drilling required for (a) meeting the demand, (b) production support and
(c) for the creation of shelf of reports, companywise and terminal yearwise, is given in Table 3.1.

TABLE 3.1

(In 000 metres)

Items Coal Company

NEC ECL BCCL CCL WCL Total

12 3 4 5 6 7

Phase I (Jan' 78 to Oct' 82)

1. Meterage to be drilled for meeting the
demand in 1982-83. - 46 52 - 29 127

2. Meterage to be drilled for production
support 11 16 17 66 36 146
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1 2 3 4 5 8 7

3. Meterage to be drilled for creation of
shelf of reports/as advance action - 41 4'. 45 23 149

Sub Total 11 103 109 111 88 422

4 Meterage to be drilled for meeting the
demand in 1987-88 3 25 38 - 103 169

5 Meterage to be drilled for production
support 5 25 29 33 30 122'

6. Meterage to be drilled for shelf of reports/
as advance action 8 31 30 72 70 211

Sub Total 16 81 97 105 203 502

Total for Phase I 27 184 206 216 291 924

Phase 11 (Nov. '82 to Sept. '85)

7. Meterage to be drilled for meeting the
demand in 1992-93 - 35 10 133 95 273

8. Meterage to be drilled for production
support 5 25 20 20 12 82

9. Meterage to be drilled fer creation of
shelf of reports - 76 39 52 35 202

Total for Phase il 5 136 69-, 205 142 557

Grand Total 32 320 275 421 '433 1481

3.3.2 The entire exploration programme (Phase I and Phase 11) as outlined above will be executed
during the period from January '78 to January '86 (i. e. 8 years) including documentation. The drill-
ing for Phase-I would be completed by October '82 and the documentation would be available by
February '83. It may, however, be mentioned that nearly 50% of exploration work (including docu-
mentation) for meeting the demand by 1982-83 has already been completed and the balance work
is scheduled to be completed by March '79. The drilling for Phase II would be taken up in November,
1982 and completed by September '85 and the geological reports would be available by January '86.

3.3.3 From what has been indicated above, it will be seen that while the exploration work inclu-
ding the submission of geological reports will be completed about 4 years ahead in respect of the
1982-83 and 1987-88 projects the same will be completed about 7 years ahead of production schedule
in respect of projects for 1992-93.

Resources

Drilling

3.4.1 Currently 50 drills of CMPDI, 78 drills of MEC, 16 drills of State Governments of M P , Orissa
and 14 drills of private contractors (158 drills) are deployed. The MEC has been requested to increase
their strength by ar other 10 drills in the Eastern Coalfields Limited.
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However, it is propose'd to deploy On an average about 153 drills over the entire period of explora-tion for the programme out-lined earlier and drill on an average e, 1,90,000 metres, per annum The
allocation of the drills to individual areas would entirely depend upon the quantum of work involvhe
and their priority.

Financial Investment

3.5 The total financial involvement for executing the exploration programme as outlined earlier
would be about Rs 51.5 crores, of which Rs 32 crores will be required during the VIth plan peri d and
the balance for the period beyond. -
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Chapter 4
Production Planning

Strategy

4.0 The production strategy is to maximise production from the existing mines and the mines sanc-

tioned so L.r This has been done to minimise additional capital requirement and increase capacity
utilisation. The remaining gap between demand and availability as indicated in Table 4.1 has >een

s'5Tight to be met next from incremental output from reconstruction of some of the existing mies,
as the capital investment on a reconstruction mine is generally less than that of a new rine. In

chosing the existing mines for reconstruction, the gestation 2eriod as well as resultant product.on

requirement for the period beyond 1982-83 has also been kept in view.

TABLE 4.1 -
(In m t)

Classification 1978-79 1979-80 1980-81 1981-82 1982-83 1987-88

Total Demand (Coal India) 100.20 106.50 115.10 123.00 132.80 189.70

1. Availability from existing
and sanctioned mines
(Coal India) 94.78 98.08 102.46 103.84 105.45 100. 35

GAP (-) 5.42 8.42 12.64 19.16 27.35 89.35

Proposed reconstruction
Projects Opencast (a) 3.12 3.37 4.89 6.00 6.75 10.31

Proposed reconstruction
Projects Underground (b) 0.94 2.36 4.04 6.91 9.69 24'86

2. Total availablity from
proposed Reconstruction
Mines (a 1-b) 4.06 5.73 8.43 12.91 16.44 35.17

Proposed New Mines
Opencast (c) 1.35 1.86 2.99 6.15 13.99 53.62

Proposed New Mines
Underground (d) 0.06 0.51 1.06 1.80 11.63

3. Total availabIity from
proposed New Mines (c d) 1.35 1.92 3.50 7.21 15.79 65.25

Total production availability
(Coal India) 10019 105.73 114.39 123.96 137.68 200.77

The production availability shown is only incremental output. Existing component of the mines

under these category are included in item No. 1 above.
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Task Ahead vis-a-vis Past Performance

4.1 Table 4.2 depicts the performance during the 5th plan. Although, production increased oy
about 10 million tonnes during '74-75 and '75-76, it had to be regulated thereafter to match the actual
demand, resulting in retarded growth of constructional activities as well.

While the industry is currently beset with problems of power and explosives shortage making the
task of increasing production by over 12 million tonnes during current year ('78-79) more difficult, the
success of achieving the steep rise in production in the following years will be largely dependtnt on
the tumpo of construction and other development activities which will need much more attention
than hitherto. The pioduction potentialities of existing mines cannot be stretched beyond elastic
limits andsuch possibiliti-s will rapidly decrease in future onecessitating greater and greater reliance
on creating fresh production capacities opening newer units.

TABLE 4.2

Production of Coal by Coal India Limited
(in m t)

Company Production in Year

1974-75 1975-76 1976-77 1977-78

NEC 0.53 0.56 0.57 0.62
ECL 23.16 26.18 26.47 25.26
BCCL 17.74 20.09 20.68 20.21
CCL 18.31 20.69 20.72 21.20
WCL 19.26 21.46 21.04 21.67

CIL 79.00 88.98 89.48 88.96

Planning Prepi'redness

4.2 From Table 4.3, and Diagram 4.1 showing production strategy as well as planning prepared-
ness, it may be seen that for meeting the coal need, upto ;82-83, about 12 million tonnes of
production (ou' of total incremental production of 48 rr,illion -tonnes) has to come from projects yet to
be formulated. Project reports for this are expected to be completed well in time.

- TABLE 4.3
Coal India Limited - Production Programme

(In rit)

SI. Classification Actual Production Production Programme

No. 1976-77 1977-78 1978-79 1979-80 1980-81 1981-82 1982-83 1987-88

1 2 3 4 5 6 7 8 9 10

I Existing mines
not identified for
major reconstruc-
tion 45.50 45.07 44.51 42.20 41.01 35.20

Total 1 45.78 44.69 45.50 45.07 44.51 44.20 41.01 35.20

I Sanctioned
Frojects -- (a) Continuing schemes

10.64 10.71 12.99 14.47 16.40 18.12 18.77 19.73
(b) Reconstruction projects

10.09 9.38 10.88 11.49 12.37 13.24 15.03 16.55
(c) New projects

1.72 2.67 4.99 6.97 9.90 12.50 13.97 15.38

Total I 22.43 22.76 28.86 32.93 38.67 43.86 47.77 51.66
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- 2 4 5 6 7 8 9 10
2 

32

Mines for which
project reports
have been formu- (a) Reconstruction projects
lated 5.24 5-47 7.35 8.19 9.04 10.28 11.36 16.57

(b) New projects
-- 0.35 0.80 1.12 2.86 7.83 17.06

~5.24 547 7.70 8.99 10.16 13.14 19.19 33.63
Total III- --

V Mines for which
project reports

re yet to be (a) ReconstructiOn projects
ormulated 16.00 16.04 17.13 17.62 18.87 20.41 21.75 32.09

(b) New projects
- 1.00 1.12 2.38 4.35 7.96 48.19

Total IV 16.00 16.04 18.13 18.74 21.05 24.76 29 71 80.28

Grand total 89,47 88.9610019 105.73 114.39 123.96 137.68 200.77

DIAGRAM 4.1

Production Strategy & Planning Preparedness of Coal India Limited
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4 3 From Table 4.4 showing gradewise production analysinnvis-avis cdemand, it can be Seen that

thie tota'l coal production as also coking coal production is plnetoicasoeadahlfiw.
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TABLE 4.4

Demand & Production Programme - Coal India Limited L-

(In rn t)

Quality 1976-77 1977-78 1978-79 1979-80 1980-81 1981-82 1982-83 1987-88

De. Prodn. De. Prodn. De. Prodn. Do. Prodn. De. Piodn. De, Prodn. Do. Prodn. De. Prodn.

Coking

Prime-coking 12.3 11.91 13.0 11.43 14.3 13.97 14.2 13.96 15.1 14.51 15.9 15.53 16.8 15.99 24.5 24.81
Medium coking 7.2 7.85 7.6 7.76 8.6 9.47 8.3 9.77 9.9 10.84 10.5 11.61 11.4 12.37 18.2 19.19

C) Semi-coking/
B;ondabe 0.9 1.28 1.0 1.48 1.1 .1.26 1.3 1.31 1.3 1.42 1.4 1.56 1.4 1.70 2.2 250
Total coking 20.4 21.04 21.6 20.67 24.0 24.70 23.8 25.04 26.3 26.77 27.8 28.70 29.6 30.56 44,9 46.50

Non-coking >

Superior 38.4 40.70 40.9 39.10 41.5 0.70 42.9 42.27 43.8 43.47 44.3 44.99 45.2 46 81 53 6 54.95
Lower 29.2 27.74 31.1 29.19 34.7 -84.79 39.8 38.42 45.0 44.15 50.9 50.27 58.0 60.31 91.2 99 32
Total non-coking 67.6 68.44 72.0 68.29 76 2 75.49' 82.7 80.69 88.8 87.62 95.2 95.26 103.2 107.12 144 8 154.27

Grand total 88.0 89.48 93.6 88 96 100.2 100.19 106.5 105.73 115.1 114.39 123.0 123.96 132.8 137.68 189.7 200 77



by '82-S3 and to double by '87-88. B8y far the highest increase is contemplated in the lower grade

non- co-'8 r coa tdoubline by *S2-S3 y ~d tnihng by wh7 ch is in keeping with the stru:a to-

wards con(ervahen of better quality coal and rapidly increasing demand from power sector. The

com.n. se datis of grade.%ise production for the next 5 years and for '87-88 are given

in Table 4.5.

TABLE 4.5

Companywise & Qualitywise Production Programme of Coal India Limited
(in m 1)

Year Quality NEC ECL BCCL. CCL WCL CIL

2 3 4 5 6 7 8

1976-77 (actual) Prime coking -11.91 - - 11.91

Mediu m
coking 1.16 6.34 0.35 7.85

Semi-coking - 0.92 -- - 0.36 1.28

Superior 0.57 19.18 0.23 6.58 14.14 40.70

Lower - 6.37 7.38 7.80 6.19 27.74

Total 0.57 26.47 20.68 20.72 21.04 89.48

1977-78 (actual) Prime coking - 11.43 - -- 11.43

Medium
coking - 1.28 6.18 0.30 7.76

Semi-coking - 1.06 -- 0.42 1.48

Superior 0.62 17.58 0.25 6.50 14.15 39.10

Lowe - 6.62 7.26 8.51 6.80 29.19

Total 0.62 25.26 20.22 21.19 21.67 88.96

19~ 79 Pdime coking 13.97 13.97

Medium
dcoking - 1.53 7.15 0.79 9.47

Semi coking - 1.26 - - - 1.26

Superior 0.68 18.58 0.13 6.87 14.44 4..9)

Lower - 8.47 7.37 9.68 9.27 34.79'

Total 0.68 28.31 23.00 23.70 24.50 100.19

19790-SO Prime coking - - 13.96 - 13.96

Medium
coking - - 1.73 7.25 0.79 9.77

Semi-coking - 1.31 - - 1.31

Superior 0.80 19.41 0.13 6.96 14.97 42.27

Lower - 9.43 8.29 10.37 10.33 38.42

Total 0.80 30.15 24.11 24.58 26.09 105.73
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1 2 3 4 5 6 7 8

1980-81 Prime coking - -- 14.51 - 14.51
Medium
coking 1.74 8,27 083 1084

'uponror 0.85 19.16 0.1b /.22 15.49 43 4/
tower 10.89. 9.02 1257 11.67 4.1 5

Total 0.85 32.07 25 42 28 06 27.99 11 4.39

• 1981-82 Prime coking - 15. 3 - - 15.53
Medium
coking - --- 1.85 8.83 0.93 11.61
Semi-coking - 1.66 - - - 1.56
Superior 0.97 20.09 0.15 7.67 16.11 44.99
Lower - 12.09 8.99 15.96 13.23 50.27

Total 0.97 33.74 26.52 32.46 30.27 123.96

1982-83 Prime coking - 15.99 - - 5.99
Medium
coking - - 1.92 9.96 0.99 12.87
Semi-coking - 1.707' - - - 1.70
Superior 1.18 20.8& Q.09 7.85 16.83 46.81
Lower . - 14.26 9.86 20.26 15.93 60.31

Total 1.18 36.82 27.86 38.07 33.75 137.68

1987-88 Prime coking - 24.31 - - 24.81
Medium
coking - 2.09 16.00 1.10 19.19")
Semi-coking - 2.10 - - 0.40 2.50e
Superior 1.57 24.11 0.09 8.69 20.49 54.95
Lower - 18.99 13.12 39.56 27.65 99.32

Total 1.57 45.20 40.11 64.25 49.64 200.77

The steep-mark up in the production from opencast mines, as is evident from Table 4.6 will also
help the cause of conservation, safety and economy, besides enabling Coal India to build-up rapidly
production capacity. Out put from opencast rn!nes will be more than doubled by 82-83 and mrore
than tripled bv '87-88. From the companywise break up of U/G vis-a-vis O/C production, in this
table , it can be seen that CCL will continue to contribute by far the largest share of the opencast
production
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TABLE 4.6

Companywise Production Progranm7le (0 C. & U.G) (In m t)

Si C cr-any kUG'OC 1976-77 1977 1978-79 1981-82 1982-83 1987-88

No C U G 0.57 062 0.66 0.77 066 0.70 0.85 1.19

C C - 0.02 0.03 0.19 0.27 0.33 0.38

Total 0.57 062 0.68 0.80 0.85 0.97 1.18 1.57

-- UG 282 21.78 25.66 26.96 28.12 29.41 31.09 39.06

2 ECL UG 3.65 3.48 2.65 3.19 3.95 3.95 5.73 6.1,4

------ -- 61 0.15 32.07 33.74 36.82 45.20

Total 26.47 25.26 2.1 3----

3 BC UG 128 18.14 19.72 20.76 21.50 22. 20 22.56 26.03

OC 1.40 2.08 3.28 3.35 392 4.32 5.30 14.08

Total 20.68 20.22 23.00 24.11 25.42 26.52 27.86 40.11

6.8- 7-22 7..32 -9.10 10.10 10.46 15.08

4, CCL UG6.6 72 7.8 02 -91271 4.7

0L 13.86 13.97 15.92 16.26 18.96 22.36 27.61 49.17

Total 20.72 21.19 23.70 24.58 28.0 6 32.46 38.07 64.25

Tota2 20.72 2199.-- 7

17.41 17.57 20.02 21.14 21.08 22 .2. 29.27

OC 3.63 4.10 4.48 4.95 5.91 7.65

Total 21.04 21.67 24.50 26.09 27.99 30.27 33.75 49.64

S.4 . 4 77.95 81.46 85.03 8.56 110.63

CL UG6.4 653 38 32.93 38.93 91 01
OC 22.52 23.63 26.35 27.7 3

Total 89.48 88.96 100.19 105.72 11 123.96 137.68 200.77

-_ 4.8. The statewise break-up of production programme is indioked in Table 4.7. Dispersal of

demand centres and logistics of coal transportdtioal have bec kept in mind whle working ou•

the production programme for different coalfields, details of which are shown in Table 4.8.

TABLE 4.7

Statewise Production Programme In m t)

State 1976-77 1977-78 1978-79 1979-80 1980-81 1981-32 1982-83 1987-88

Assam 0.57 0.62 0.68 0.80 0.85 0.97 1.18 1.57

Bihar 39.42 39.25 44.19 45.62 48.81 52.04 5607 78.27.

West Bengal 23.81 22.78 25.22 27.27 28.99 30.53 32.66 39.93

Wrisst 2.30 2.16 2.75 2.82 3.56 4.10 4.57 5.33

Madhya Pradesh 19.53 20.57 22.80 24.15 26.26 28.46 33.79 62.96

Y Uttar Pradesh - - 0.25 0.50 1.00 2.00 2.50 3.00

e Maharastra 3.85 3.58 4.30 4.57 4.92 5.86 6.91 9.71

St oasl 89.48 88.96 100.19 105.73 114.39 123.96 137.68 200.77
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TABLE 4.8

Coalfieldwise Production Programme

(In m t)
SI. No. Coalifield 1976-77 1977-7R 1978-79 1979-80 1980-81 1981-82 1982-83 1987-88

1. Makum 0.57 0.62 0.68 0.80 0.85 0.97 1.18 1.572. Rajmahal -0.19 0.20 0.32 0.38 0.38 0.38 0.63 2.253. Raniganj 23.81 22.78 23.80 25.80 27.06 28.37 30.15 37.794. Mugma 2.89 2.73 3.22 3.07 3.33 3.49 4.18 3,785. Jharia 20.26 19.76 22.55 23.54 24.7.9 25.86 27.21 39356. Giridlih 0.29 0.20 0.34 0.33 0.33 0.34 0.36: 0.377. East Bokaro 5.88 6.04 6.56, ,6.84 7.28 7.80 7.99 8.258. West Bokaro 2.06 2.44 2.54 2.85 3.04 3.48 3. 60 8.149. Rarmrgarh 0.16 0.22 0.26 0.18 0.90 1 02 2.02 3.0010. South Karanpura 5.58 5.57 5.78 5.80" 5.74 5.97 6.09 6.7511. North Karanpura • 1.97 1.93 2.50 2.50 2.88 3.55 3.85 5.3612. Daltonganj L 0.08 0.10 0.06 0.06 0.06 0.05 0.04 -13. Hutar 0.06 0.06 0.06 0.07 0.08 0.10 0.10w 0.1214. Sincrauli 3.34 3.37 3.90 4.30 5.50 7.50 11.00 . 28.3015. Talcher " 1.30 1.Z6 1.70 1.65 2.25 2.65 3.02 3.9616. lb River CIC** 1.00 0.90' 1.05 1.17 1.31 1.415 1.55 . 2.2717. Chirimiri a 8.97 10.65 11.10 11.94 12.66 13.57 14.33 13.1818. Korba , 2.88 2.22 3.44 3.63 4.20 4.81 6.17 14.57
19. Pench Kanhant 3.54 3.30 3.41 3.39 3.39 2.91 2.92. 2.54
20. Kamptee 6 1.31 1.05 1.29 1.41 1.53 1.82 1.97 2.74
21. Tawa River . 0.80 1.03 1.20 1.39 1.51 1.67 1.87 2.3722. Umrer4, 1.00 0.86 1.01 1.02 1.05 1.05 1.05 0.9523. Wardha Valley 1.54 1.67 2.00 2.14 2.34 2.99 3.89 . .0224, Salanpur 1.42 1.47 1.93 2.16 2.51 2.14

Total 89.48 88,96 100.19 105.39 114.39 123.96' 137.63 200.77

* Production included in Raniganj coaifiel,
**(Sohagpur, Korea-rewa etc.)



Projectwise details are incorporated in the perspective plan of each of subsidiary companies.

Currntly there is a suggestion for providing and additional cushion over and above the production

y ;Im- entY"II::I im an a P dt: : ur r 'otill n f- ! ie -si:; :f 11t c.mrpajnvwise dema nd,

pro;ections of the various size/types and grades of coal, the stocing neezi at the pit hea Is ano

at the consumers' ends and other related factors. It is proposed to provide for the additional

cushion of about 5 m t in the year 1982-83 and about 15 m t in the year 1987-88. But since

this will involve heavy extra capital investment it is proposed to provide limited resource allocation

only to enable in relation to the proposed cushion-for identification of perspective blocks,

prospecting and drilling, preparation of geological reports, preparation of feasibility reports/

project reports andlimited advance action in the form of land acquisition survey, skelton office and

functional accommodation and a nucleous of residential accommodation only. For long gestatipn

project, resources have to be provided additionally, for long lead items like shaft sinking, drivage

of long drifts etc.
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Chapter 5

Mining Technology

Introduction

5.0 This chapter has been drawn keeping in view the present extent of modernisation and progress
in the last two years in this field. The valuable feed back received has been fully kept in view in
dogiding the future pace of modernisation, and the trend of technology thus forecast is quite pragmatic.
Coal India's Production Programme of Opencast and Underground
Mines and Future Mining Perspective

5.1 Coal India's production is to be increased from the present level of'89 m t to 201 m t by the
year 1987-88, i.e. an increase of 125%. During the same period th , production from underground
and opencast mines will go up by 69% and 281% respectively. Thopercentageincreasefordifferent
time horizons can be calculated from the figures given in Table 4.5 of Chapter 4.

A considerable technological transformation is foreseen in next decade for purposes of economy,
conservation, increased safety and to reduce human drudgery by adopting suitable technology. With
almost 90% production now ccming from Coal India, it is envisaged to have a co-ordinated thrust
towards introduction of new technology.
Number and Size of Mines and Concentration of Production

5.2 For concentration of production and reduction of cost from new_ and reorganised mines,
At is§ essential that relatively larjer-output mines are planned. This is also in-confirmity with the trend

.in other countries where production has gone upto as much as 4 to 5 mty (15,000-20,000 tonnes
per ,day.per mine). Presently about 90% of CIL mines produce below 0.5 n-i per mine and only 2%
prQduc,e above 1 mty. By the year 1987-88 68% will be producing below'0.5 mty and 10% will be
producing above 1 mty.

The nurnber of mines and average production per mine per year are shown in Table 5.1. The
.experiendce gained in planning ard executing 1.5 to 2.0 mty mines may materially change the situation
in the 90's.

5:3 It is seen that number of mines will increase marginally from 338 in 1978-79 to 349 in 1987-88
but the production will increase by 125%. The average production per mine will also rise from 0.30
rnty in 1978-79 to 0.58 mty in 1987-83. This is envisaged to be achieved by reorganising existing
units (by amalgamation of existing small units), incorporation of additional reserves adjacent to exist-
ing mines and from deeper horizons, opening of new mines and introduction of new technology. It
has also been found that except for BCCL mines, reconstruction/reorganisation of existing mines cost
anything between Rs 80 to Rs 140 per annual tonne of additional coal output whereas it costs as
much as Rs 150 to 250 per tonne of annual output for new mines, which necessitates new sinking, drift-
ing etc. In mines of BCCL, due to extant peculiar conditions, reorganisation will not be able to
utilise existing infrastructure and will not be much cheaper than opening of new mines, but still re-
organisation will be necessary to scientifically mine the residual reserves for better percentage
extraction of the ever growing scarcer coking coal reserves. The attempt is therefore to reorganise and
reconstLct as many existing mines as possible. The percentage share of additional production
from new mines is shown in Table 5.2.
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TABLE 5.1

Number of Mines According to Production Size

- to 2 0 2 to 0 to 0 to Amve ta rC(; v 2C
0.5 1.0 2.0 2.0 (mt) mne(mt)

2 3 4 5 6 6 7 9

NEC

1978-79 3 2 5 0.7 0.14

1979-80 5 2 - 7 0.8 0.11

1980-81 8 1 9 0.9 0.10

1981-82 8 1 9 1.0 0.11

1982-83 8 1 -- 9 1.2 0.13

1987-88- 6 2 8 1.6 0.20

ECL
1978-79 45 63 4 - - 112 28 0.25

1979-80 46 55 7 -- - 108 30 0.28

1980-81 51 51 10 - - 112 32 0.29

1981-82 48 53 10 - 1 - 112 34 (1.30

1982-83 45 53 14 1 - 113 37 0.33

1987-88 33 47 18 5 2 105 45 0.38

-. BCCL

1978-79 35 55 2 92 23 0.25

1979-80 37 51 5 -- 93 24 0.26

1980-81 35 49 5 1 90 25 0.28

1981-82 36 49 5 1 91 27 0.30

1982-83 35 49 4 2 - 90 28 0. 31

1987-88 35 39 8 5 2 89 40 0.45

CCL

1978-79 25 19 9 1 2 56 24 0.43

1979-80 24 19 10 2 2 57 25 0.44

1980-81 25 20 10 2 3 60 28 0.47

1981-82 23 21 10 3 4 61 32 0,52

1982-83 24 22 10 4 4 64 33 0 59

1987-88 17 15 21 6 7 66 64 097
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1 2 3 4 5 6 7 8 9

WCL-
197-79 30 30 11 2 - 73 25 0.34
19/9-80 26 34 13 2 - 75 26 0.35
1980-81 28 33 15 2 - 78 28 0.36
1981-82 28 33 15 2 -- 78 30 0.38
1982-83 21 30 19 4 - 74 34 0.46
1987-88 15 26 32 5 3 81 50 0.62

CIL
1978-79 138 169 26 3 2 338 100 0.30
1979-80 138 161 35 4 2 340 106 0.31
1980-81 147 154 40 5 3 349 114 0.33
1981-82 143 157 40 7 4 351 124 0.35
1982-83 133 155 47 11 4 350 138 0.39
1987 88 106 129 79 21 . 14 349 201 0.58

TABLE 5.2

Production

(In m t)

1978-79 1979-80 1980-81 1981-82 1982-83 1987-88

NEC (a) 0.68 0.80 0.85 0.97 1.18 1.57
(b) -- 0.12 0.22 0.34 0.46 0.51
(c) - 15 26 35 39 32

ECL (a) 28.31 30.15 32.07 36.82 45.20
(b) 2.70 3.27 4.06 4.87 6.56 10.76
(c) 10 11 13 14r 18 24

BCL (a) 23.00 24.11 25.42 26.52 27.86 40.11
(b) 1.00 1.00 1.00 1.50 2.68 11.76
(c) 4 4 4 6. 10 29

CCL (a) 23.70 24.58 28.06 32.46 38.07 64.25
(b) 1.17 1.81 4.17 6.70 10.65 32.93
(c) 5 7 1 21 28 51

WCL (a) 24.50 26.09 27.99 30.27 33.75 49.64
(b) 1.47 2.69 3.95 6.30 9.41 24.67
(c) 6.0 10 14 21 28 50

CIL (a) 100.19 105.73 114.39 123.96 137.68 200.77
(b) -- 6.34 8.89 13.40 19.71 29.76 80.63
(c) 6 8 12 16 22 40

NOTE (a) Total production.
(b) Production from new mines.
(c)-(b) as % of (a).
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(f) Existing fires in the mines will be dealt by blanketting and digging out etc. A fire cadre may
be formed to undertake all these activities. R&D activities will also be stepped up for new
methods for dealing with such fires.

(g) Schemes are being and will be worked out for mining below water filled goaf/water horlaaon
and goaves liable to heating.

(h) Schemes will be worked out for mining under Jharia town to recover valuable coal. Harmonic
and semi-harmonic methods of extraction is envisaged for working under built up areas in
the later half of 80's.

(i) Wider and judicious application of roof bolting and Rigid I - section steel props will be
resorted to, for economy.

(j) Use of Auger mining as R&D is foreseen in 2 WCL mines by 1987-88.
(k) F6r faster liquidation of reserves standing on pillars, nodified longwall, knife edge and de-

pillaring with side loaders and scrapers, will be resorted to. Use of continuous minor and
load haul dumpers for extraction of pillars is inder examination.

(1) Road headers, scrapers and similar equipment will be used in increasing number for fast
development of longwall gate roads in particular and main & trunk headings at some mines.

(m) Hydraulic mining will be used as R&D for working mines in Baragoiai coalfields, Assam in
1979-80.

- (n) Caviric in Mahakali under water bearing horizons in Wardha coalfield will be lone in 1979-80.

The methods of mining, in all the new mines are not being spelled out, considering that the teihno-
logy may undergo some changes by the time the mine comes into production. Sufficient flexibility
is being kept in mine design to switch over to more suitable methods at the time of actual implementa-
tio-n, if need be.

As indicated earlier, the major thrust in mining methods will be to switch over to longwall and bord
& pillar with intermediate technology. The trend is indicated in Table 5.4.

The share of production from longwall mining and bord &,pillar with intermediate technology out
of the total underground production will be 33% and 17% respectively by 1987-98. However, projec-
tions are indicat;ve and may need some revision based on the re'rslty of actual trials. Compared to the
previous plan, the thrust has only slightly changed to (i) A m6irginal drop in the share of longwall per-
centage, and (ii) A greater use of caving in preference to stowing.

It is proposed to create trial teams under various companies for implementing the new methods of
mining.

5.4.4 Table 5.5 shows the Companywise trend of longwall and bord & pillar system in different
years. The table also shows Companywise production from stowing and pick mining. It is seen
from the table that BtP development as percentage of total underground production, will decrease from
51 in 1978-79 to 28 in 1987-88 but there is no appreciable change in B&P depillaring percentage.
WCL and BCCL will be reducing B&P development percentage to 24% and 26% respectively i.e. half
of the 1978-79 figure. By 1987-88, longwall share of CCL and BCCL will be 40% each and WCL
and ECL, 31% and 28% respectively. It may also be seen from the table that there is hardly any change
in total producti6n from bord & pillar in next 10 years. The additional production is envisaged from
longwall mining.

Strategy for Equipment Required for New Mining Method

5.4.5 It is proposed to import equipment like shearers, self advancing supports, side loaders, load
haul dumpers and road headers, to the extent not available indigenously in the first 1 to 3 years, generally
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TABLE 5.5

Companywise Trend of Longwall, Bord & Pillar .and Share of Stowing in Different Years

All production Figu it ) 'n t.

---------- 1)a

YersTta Lnwa~Bord 
8& Pillar Pick (1.1) as Pro IIIC- 113) as

Years~a oa 1 t oal of (2)
Lon- Mining %of (2) tio rol

undStowing Develop- (7) as % Depillar- (9) as face

ground Caving 
ment of (2) ing % of (2)

Prodn. (3) as Prodn. (5) as Prodn. Prodn.

%of (2) % of (2)

5 6 7 8 9 10

1978-79

NEC 0.66 - - 0.07 11.0 0.59 89.0 0.05 7.6

ECL 25.66 0.34 1.3 0.24 0.9 12.82 50.0 12.26 47.8 0.64 25 3.50 13.6

BCCL 19.72 0,80 4.0 0.23 1.2 10.35 53.4 8.16 41.4 1.50 76 10 19.5

CCL 7.78 0.14 1.8 0.07 0.9 4.87 62.6 2.70 34.7 1.42 18.3 1.20 15.1

CL . 0.50 2.5 0.20 1.0 9.66 48.2 9.66 48.3 - ~ 1.50 13

• CL 20.02 1.78 2.4 0.74 1.01 37.95 51.4 33.37 45.2 3.61 4.9 1 13.6

CIL 73.84 17

1979-80 0.11 14.3 0.62 80.5 0.06 7.8 - 14.

EC 26.96 1.08 4.0 0.32 12.55 46.5. 13.01 48.3 0.45 1.7 3,80 14.2

ECCL 20.76 1.68 8.1 0.34 1.6 9.89 47.7 8.85 42.6 0.90 4.3 4.3 1.1

CCL 8.32 0.53 6.4 0.20 2.4 4.50 54.1 3.09 37.1 0.70 8.4 r 8.8

CCL 8.14 1.35 6.4 0.60 2.8 8.69 41.1 10.50 49.7 - 14.8

CIL 77.95 4.68 6.0 1.46 1.9 35.74 45.8 36.07 46.3 2.11 2.7



1 2 3 4 5 6 7 8 9 10 11 12 13 14

1980-81

NEC 0.66 0.07 10.6 - - 0.11 16.7 0.48 72.7 0.06 9.1 --
ECL 28.12'. 1.82 6.5 0.40 1.4 11.77 41.9 14.13 50.2 0.15 0.5 4.20 14.9
BCCL 21.50 2.54 11.8 0.54 2.5 9.39 43.7 9.03 42.0 0.50 2.3 5.40 25.1
CCL 9.10 0.89 9.8 0.32 3.5 4.54 49.9 3.35 36.8 0.20 2.2 1.48 16.3
WACL 22.08 2.75 12.5 0.96 4.4 7.77 35.1 10.60 48.0 - - 2.25 10.2
CIL 81.46 8.07 9.9 2.22 2.7 34.58 42.3 37.59 46.1 0.91 1.1 13.33 16.4

1981-82
NEC 0.70 0.09 12.9 - - 0.11 15.7 0.50 71.4 0.06 8.6 - -
ECL 29.41 2.76 9.4 0.72 2.4 11.70 39.8 14.23 48.4 - - 4.80 16.3
8CCL 22.20 3.42 15.4 0.66 3.0 8.81 39.7 9.31 41.9 0.20 0.9 5.60 25.2
CCL 10.10 1.45 14.4 0.40 4.0 4.88 48.3 3.37 33.3 - - 1.59 15.7
WCL 22.62 3.90 17.2 1.16 5.1 6.83 30.2 10.73 47.5 - - 2.60 11.5
CIL 85.03 11.62 13.7 2.94 3.5 32.33 37.9 38.14 44.9 0.26 0.3 14.59 17.2

1982-83
NEC 0.85 0.24 15.3 - >--- , ,0.14 16.5 0.58 . 68.2 0.08 .9.4 --

ECL 31.09 3.75 12.1 1.20 3,9 1-1.11 35.7 15.03 48.3 - - 5.35 17.2
B CCL 22.56 4.22 18.7 1.17 5.2 7.83 34.7 9.34 41.4 - - 5.80 25.7
CCL 10.46 2.06 19.7 0.40 3.8 4.24 40.5 3.76 36.0 - - 1.70 16.3
WCL 23.60 4.70 19.9 1.24 5.3 6.35 26.9 11.31 47.9 - - 2.96 12 5
CIL 88.56 14.86 16.8 4.01 4.5 29.67 33.5 40.02 45.2 0.08 0.1 15.81 17.9

1987-88

NEC 1.19 0.18 15.1 - - 0.14 11.8 0.87 /3.1 0.09 7.6 - -
ECL 39.06 9.58 24.5 1.20 3.1 12.43 31.8 15.85 40.6 - - 5.50 14,1
BCCL 26.03 8.32 32.0 2.14 8.2 6.63 25.5 8.94 34.3 - - 7.50 28.,
CCL 1508 5.59 37.1 C. 45 3.0 4.77 31.6 4.27 28.3 - - 1.80 11.9
WCL 29.27 760 26.0 1.44 4.0 6.94 23.7 13.29 45.4 -- - 3.28 11.2
CIL 110.63 31.27 23.3 5.23 4.7 30.91 27.9 43.22 39.1 0.09 0.1 18.08 16.34



for trials of r owv mining methods. After establishment of the technology, indigenous inanufacturing

i lf nw migmto indinise the supplies. The strategy in case of scrapers, hydraulic
I1Iiiji hel 1wncoujraged to inieis h sp

prOVS. sic ruy ad 11OVIabed lloiblu rivopon */liKlihel i to / dvelo[) indigienous
-ro i er wv based on either Indian or foreign knowhow.

Underground Transport

5,5 Traflspo!t constitutes 15 to 30% of total project capital cost and 18 to 32% of operating cost

and hence noeds careful assessment. Underground coal transportation will undergo considerable

ratonlisne to mct the new demands of coal production from new methods, and with a view to

greater lconony, better supervision, safety and maintenance ; selective use of belt conveyor; vis-a-vis

rope haulage and/or locmotives, psanfig and execution of material transport; rationalisation &

standardisaton of pit top and pit bottorn nyouts; optimising the transport ca'pacity; and use of modern

safety devices like ritity control, automatic tub detector to detect the speeding tub and such other

small evipment for increasing transport capacity and improve safety. Reduction of travelling time

&j intrcductio of simple man riding haulages is also envisaged on trial in a few mines in 1979-80 and

1 80:81 to start with.

Coal Transport

5.5.1 The main underground transport system at present is by rope haulages which accounts for

almost 80% of production. Th' system of coal transport is economic over belt conveyors and loco-

motive haulages under certain physical conditions when the output iL generally not more than 0.45 mt

per annum but belt conveyor becomes cheaper over 0.45 mt of production.

Table 5.6 below shows the rechno-economic comparision of various systems for 1 km level distance.

Figures in bracket indicate the same for 0.75 km, 1 in 5 inclined roadways.

TABLE 5.6

Techno-Economic Comparision Between Belt Conveyor, Locomotive, and Rope Haulage

--- Cost per tonne (Rs) for Annull Production

SI . Transport Systemn(t
g 0- 

_W' (mt)

0.60 0.45 0.30

1. Be-t conveyor 
4.96 6.66 9.92

(4.08) (6.69) (9.68)

2. Locomotive and mine cars 5.12 5.34 7.16

3. Rope haulage and coal tubs Difficult 3.56 4.45
(4.18) (5.22) (4.24)

in view of larger output mines being planned, belt conveyors will find greater use. Locomo-

tives are also being introduced in some mines based on the economics. However, rope haulages will

still continue to be the main mode of underground coal transport. By 1937-88 about 50% of produc-

tion will be transported by rope haulages, 39% by belt conveyors and 11% by locomotives. A perspec-

tive contribution of various methods is indicated in Table 5.7 and Diagram 5.1. The mines planned

with flight loaders and shearers wil have conveyor or locomotives as the main transport system. Hand

tramming will be considerably reduced.
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TABLE 5.7

Trend of Type of Main Underground Transport and Percentage There of

Main under- 1978-79 1979-80 1980-81 1981-82 1982-83 1987-88
ground transport

Prodn. Percen- Prodn. Percen- Prodn. Percen- Prodn. Percen- Prodn. Percen- Prodn. Percen-
MT tage MT tage MT tage MT tage * MT tage N T tage

1 2 3 4 5 6 7 8 9 10 11 12 13

N E C
Rope haulage 0.66 100 0.77 100 0.66 100 0.70 100 0.85 100 119 100
Belt conveyor - - - - - - - - - -
Locomotive -- -

E C L
Rope haulage 23.80 92.8 23.91 88.7 22.14 78.7 21.52 73.1 22.11 71.1 23.b8 60.4
Belt conveyor 0.50 2.0 1.46 5.4 4.11 14.6 5.78 19.7 6.40 20.6 11.74 30.0
Locomotive 1.36 5.2 1.59 5.9 1.87 6.7 2.11 7.2 2.58 8.3 3.74 9.6

BCCL
Rope haulage 18.68 94.7 19.10 92.0 18.42 85.7 18.39 82.8 17.52 77.7 16 1 63.4
Belt conveyor 0.15 0.8 0.21 1.0 0.38 1.8 0.73 3.3 1.45 6.4 3 03 11.6
Locomotive 0.89 4.5 . 1.45 7.0 2.70 12.5 3.08 13.9 3.59 15.9 6.49 25.0

C C L
Rope haulage 5.82 74.8 5.90 70.9 6.66 73.2 7.36 72.9 7.70 73.6 8.(69 57.6
Belt conveyor 1.66 21.3 2.12 25.5 2.14 23.5 2.44 24.1 2.46 23.5 5.99 39.7
Locomotive 0.30 3.9 0.30 3,6 0.30 3.3 0.30 3.0 0.30 2.9 0.40 2.7
WCL
Rope haulage 11.72 58.5 11.33 53.6 9.20 41.7 7.40 32.7 6.96 29.5 5 t1 19.2
Bult conveyor 7.11 35.5 8.48 40.1 11.52 52.2 13.81 61.1 15.14 64.1 21.,17 75.0
Locomotive 1.19 6.0 1.33 6.3 1.36 6.1 1.41 6.2 1.50 6.4 1.69 5.8
C I L
Rope haulage 60.68 82.2 61.01 78.3 5708 70.0 55.37 65.1 55.14 62.3 55.b38 50.2
B t conveyor 9.42 12.8 12.27, 15.7 18.15 22.3 22.76 26.8 25.45 28.7 4273 33.6
Locomotive 3.74 5.0 4.67 6.0 6.23 7.7 6.90 8.1 7.97 9.0 12.32 11.2



DIAGRAM 5.1
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Material Transport

5.5.2 At present the material transport arrangement in mines is mostly by the rope haulages which
apr :ae ccat apar z:&m nan Uamrninq or ia carr/nig m- some mines or over some is

tances. Small rope haulages will be used for transport of material where belt conveyor system has
been planned. Mono rail system will be introduced in 3 to 4 highly mechanised mines during the next
5 years in a phased way. Small mechanical devices will be tried for transport of tirnber in isolated
patches, where no tracks are available for hand trammnq

Man Riding Arrangements

5.5.3 Longer travelling- distances to working faces, steeper gradients and existance o obstacles
contribute to human fatigue and subsequent loss in the effective working time of the workers. Consi-
dering the above and the fact that at some mines the gradients are very steep or travelling distances
are long, man riding arrangement will be needed. With this in view man riding systems on trial basis
will be introduced in 2 to 4 selected mines each during 1979-80 and 1980-81. More mines will be
taken up in subsequent years depending on the trial results.

Vertical Transport System

5.6 A careful selection of the winding system, being a vital link, is of paramount importance.
With this in view attempt is being made to plan and design shafts to handle large outputs both in new
and reorganised mines. Greater use of skips and friction vinders are being envisaged in deeper
mines.

As there was; no expertise available in the country for preparing detailed design drawing for such
installation, it was decided to develop such expertise in CMPDI. With concerted efforts this o jective
has been achieved and CMPDI is now preparing deailed design drawings. Hydraulic transport of
coal where feasible, is being theoretically examined to do away with widening of shafts required for
higher production.

Surface Coal Handling and Transport

5.7 Surface transport of coal -in many existing mines isneat fationalised leading in to highar cost
and inefficiency, and reorganisation of the same for providing economy arid better utilisation of man-
power has been started. Smaller mines are being clubbed together to provide mechanised coal load-
ing by the Min' Coal Handling Plant (CHP). The process started 3 years back, will be accelerated
further in the next 7 years, when the work will be ccmpleted. Mines with production over 0.5 mt/
annum are to have modernised coal loading arrangements by 1980-81. 48 Nos. of front end loader,
24 of 3.5 m3 capacity and 24 of 6.0 m3 capacity are planned to be imported in the next 3 years for
mechanised loading of coal in to wagons. In addition a number of small indigenous front end loaders
of 1 to 2 m' capacity will be developed for loading of coal. Table 6.4 of Chapter 6 shows the antici-
pated requirement of CHP/Mini CHP during next 10 years.

Sinking. Drifting & Construction

5.8 In view of additional output and mining from increased depth in existing mines, sinking of
additional shaft and deepening and widening of existing shafts will be required. A tentative prog-
ramme is indicated in Table 5.8. ECL and BCCL are developing some capacity to take up sinking and
drifting work, while CCL's and WCL's requirement being less, the work will be off loaded to other
parties. All the four Companies are having skeleton construction division, but in view that produc-
tion programme beyond 1983 will have to be met from reconstruction, this vital activity is being
expanded gradually in the next decade.
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TABLE 5.8

Nevv Sinking

New Sinking Shaft to be Dia Range Depth Range Tentative Year of Starting Sinking (Nos)
sunk (No.) (m) (m) ---

'78-79 '79-80 '80-81 81 -82

NEC - -- - -- -

ECL 17 5.4-7.5 65-350 7 4 - 6
BCCL 3 4.8-7.5 280-520 2 1
CCL 5 5-6.5 130-300 2 2 1 -
WCL 7 5.18-6.5 60-200 6' 1 -
CIL 32 4.8-7.5 60-520 17 8 1 6

One already started in 1976-77.

Deepening/ Widening

Deepening/ Shafts to be Dia Range Depth Range Tentative Year of Starting Widening/
Widening Widened/ after Widen- after Deepen- Deepening

Deepened ing (m) ing -
(m) '78-79 '79-80 '80-81 '81-82

NEC - -
ECL 10 5.4-7.2 70-340 6 - 4 -
BCCL 6 4.2-6.0 44-268 3 1 2 -
CCL 1 6.0 . 100 -- 1 -
WCL 1 5.18 240 1 -
CIL 18 4.2-7.2 44-340 10 1 7- -

Kleclfuhised sinking and difting using grab and shovel loader, side disghArge loader and scraper
respectiv'ely will be progressively adopted. Most of the shafts will be lined as it is techno-economi-
cally cheaper in the long term. In drifting, a progress of 1.2 m/day to start with and to rach upto 2.5
to 3.0 m/day (inclusive of arching) in the next decade is targetted. In sinking the Jim is to obtain a
progress of 1.0 m/day rising to 1.8 m/day with lining in next 10 years.

Environmental Conditions in Mines and Mining Areas

5.9 During the next decade, better environmental conditions in mines in respect of ventilation
and prevention of spontaneous heating will be provided, the former by installing bigger capacity fan,
dehumidification and district air conditioning for deep and/or extensive mines, and degassification
of gassy mines. Two dehu-midification plants are envisaged as trial by March, 1980 and 4 degassifi-
cation plants by September, 1979. The latter include Amlabad and Moonidih in BCCL and Ghusick
and possibly Chinakuri in ECL. Control and prevention of spontaneous heating shall be achieved by
early detection of carbon mo.noxide, fly ash/mud flushing, pressure balancing and nitrogen/carbon-
dioxide filling of goaves. Trial installations will be done in Kottadih and possibly Kunustoria in ECL,
Alkusa and Moonidih in BCCL and Gidi 'A' in CCL in 1979-80 or early 1980-81 and at Tirap, Assam in
latter 1980-81. Multi point and single telemonitoring for methane and carbon monoxide shall also
be provided. Inhibitors will be used for preventing coal stack fires, and 2 trials will be startcd in early
1979. Water infusion techniques will be tried at shearer and road-header faces to assess their effective-
ness to suppress the dust.
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Existing Mine and Coaifield Fires

5.9.1 Past method of exploitation of thick seams, leaving large quantity of coal in pillars as well as

in partings and without stowing, has resulted in many fires. There are 70 active fires out of a total of
110 fires in Jharia coalfield itself. These fires, apart from posing danger to men & material and loss

ci valuatAle ccal are also posong . fanger :o vtal structures im rszilau ni's. .1 .s s a e: lr i:.
34 mt of extractable coal is already lost in major fires and another 46 mt remain locked up.

The total area under fire at present in BCCL is 6 Sq Km. The fires have been/are being isolated

by blanketing of the affected area and water pooling on the surface; surface blanketing and under-
ground isolation; partial or full stowing of the undergrournd workings; water infusion through boro-
holes; underground injection of inert gases of the affected workings which can be isolated easily ;
stowing of the affected area; trench cutting on surface; and bulldozing and blanketing with sand.
The work of isolating the fires has started actively since last 2 years. In case of 3 fires e.g. Jogta,
Lodna and Sudamdih, project reports are being prepared to suggest necessary protective measures
in detail. In case of Lodna where 284 mt of coal is blocked by four fires, the total investment for
dealing with the fire is likely of the order of Rs 9.9 crores. Further, it is proposed to establish a small
core group of fire fighting officers, which will be entrusted with the job of designing methods to deal
with the fires, R&D studies, evolving new methods and extension of the method to deal with other
fires.

Strata Cortrol, Rock Mechanics and Mine Support

5.10 Wikh the continuous increase in output from longwall systems and also inview of the mines
becoming deeper and more difficult, strata control problems in bord & pillar mining and long wall are
correspondingly increasing. The behaviour of the roof, calls for suitable studies to be done in respect
of longwall mining. The studies being carried cut/will be carried out in collaboration with
CMRS and educational institutions are :

(i) Subsidence and design of buildings, harmonic and semi harmonic extraction;

(ii) Physico-mechanical properties of rocks, development of models and design of barrier
pillars;

(iii) Optimum support density and standard suppprt system;

(iv) Study of cutting resistance and ploughability .bf'c6al; and

(v) Subsidence studies.

These studies will help in determining the support density, designing of support system, cavability
of roof rocks etc., and also selection of proper winning machine.

Studies have been started in longwall faces at Ningah, East Katras, Banki, Surakachhar, Saunda
'D' and Dhemo-Main collieries and have been mostly completed at Gidi 'A' and Moonidih. More
mines will be covered progressively. Studies are in hand at Chinakuri with USSR collaboration.

Availability of timber will be poor due to deforestation. Steel props of both rigid and yielding
type are being used for increased safety and efficiency. The use of steel props will also go a long way
in conserving timber which is becoming scarce. Roof bolting and roof stitching are being tried
increasingly in suitable condition as they are cheaper by 20-40% as compared to conventional support.
Similarly treated timber is also being used in semi-permanent roadways for conservation of timber.
Perspective use of these methods in quantified terms vll be assessed after further field trials.

Stowing

5.11 During the next decade the thrust is to produce maximum coal from caving. However,
in case of thick seams with shallow covers and in close contiguity stowing will be required to achieve
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maximum possible recovery with adequate safety. Stowing will also be required for working

below water bearing strata, below fires and built-up areas.

Table 5.9 shows the Companywise production of coal from stowing. It may be seen from the

above table that in 1978-79, 14% of underground coal will be won by stowing while in the year

1987-88 this percentage will be about 16% . In absolute terms, the quantity of stowing material will

increase.

In BCCL more than 70% of the reserves occur in thick seams with a thickness of more than 4 rn and

one of the mining system applied for their exploitation will be with stoving. In the year 1976-77,

5.56 mt of material was stowed for a production of 2.90 mt (1 5% of und'erground production) of coal

against a total underground production of 19.28 mt. In the year 1987-83 the production of under-

ground mines of BCCL from stowing will be 7.5 mt (19% of underground production) and 15 mt of sand

will be required. The present annual capacity of mechanical plants is about 8 mt which at 70%

efficiency can meet the requirement to the extent of 5.6 mt only. The 2xisting sand deposit in Damodar

river is limited, alternatives including quarry debris, washery rejects and hoiler ash will be used. Two

trial projects one at Bhurkunda, CCL and another at Kankani, BCCL has been taken up for finding out

the suitability of crushed stone materia!. These will be commissioned by 1980-81.

TABLE 5.9

Cuar::y of Coa.' to be Cbtaired from Stowing
(in m t)

SI. Name of Company 1978-79 1979-80 1980-81 1981-82 1982-83 1987-88

No.

1. NEC - -
2. ECL 3.50 3.80 4.20 4.80 5.35 5.50

3. BCCL 3.85 4.38 5.40 5~6'0 5.80 7.50

4. CCL 1.20 1.34 1.48 1.59 1.70 1.80

5. VWCL 1.50 1.85 2.25 2,60 2.96 3.28

Total for CIL (a) 10.05 11:37 13.33 14.59 15.81 18.08

(a) as % of total underground
pfoduction 14 15 16 1.7 18 16

Transport of sand from Durgapur barrage, Maithon tail end and river Sone is also contemplated

in future to meet the requirement of BCCL.

As, a number of mines do not have efficiently designed stowing system, the work of reorganisa

tion of these systems have been taken up. The improvements proposed are to use full bore stowing

using trough system, use of mobile stowing plant (at Nimcha and K:jora collieries) and to develop

and install automatic control devices for optimum solid water ratio.

Explosives Et Blasting Practices

5.12 Explosives constitute a major portion of stores cost and almost 7-12% of the cost of produc-

tion. As a result of extensive field trials by R&D wing of CMPDI, it is found that this cost can be

reduced by 10 to 30%, and therefore the major emphasis during the next 3-4 yearswill be for evolving

a better blasting pattern and right quantity of charge coupled with strict control on explosive consump-

tion to achieve economy. Already 50 mines have been covered in the last 2 years for evolving

suitable pattern and achieving economy.

49



To achieve more economy and safe blasting the following approaches will be followed :

(i) Combination of P1, P3 and P5 types of explosives in solid blasting for economy. The
experiment could not be proceeded as conceivu in last plan as are some difficulties
being expressed in the combined use of P1 or P3 with P5 in solid blasting trials from Direc-
torate General of Mines Safety and General Managers of the field. It is proposed to follow
this further.

(ii) Wider use of ANFO in opencast mines. The initial trials have proved saving as much as
20-30%. Six big opencast pits have been selected for greater use of ANFO in deep hole
blastings with provision of using mechanical mixers fdr mixing ANFO before loading into the
holes and trials will start by October '79.

(iii) Pourable slurry will be tried further as a R&D scheme. Limited trial was done at one mine
2 years back.

(iv) Controlled blasting techniques for safe vibration limits and reducing flying of fragments.
Twelve mines have been studied for the above technique and the same has been success'ully
used in the last one year. More mines will be covered in the next 10 ycars.

(v) Development of cheaper and effective explosives by explosive manufacturers will cowinue.
(vi) Modified liquid oxygen for example LOX 'C' will be experimented with.

Requirement of explosives for CIL is indicated in Table 5.10 which also gives source of supply.
It will be seen that the explosive requirements can be met by the already indentified manufacturr for
next five years only. A limited quantity of permitted type may have to be imported in 1978-79. As
the requirement by 1987-88 is quite high, suitable arrangements for its availability to the industry
shall be made befhre hand. The explosive requirement for other industries have been worked with
1972 base and taking a rate of increase at 7% per annum.

TABLE 5.10

10 Years Perspective of Explosive Reiukrement

Explosive Requirement 1978-79 1979-80 1980-81 1981-82 1982-83 1987-88
(Tonnes)

1 2 3 4 5 6 7
1. Explosive requirement of CIL
NEC
Total 187 221 283 340 415 534
Permitted 175 204 175 186 226 316
Non-permitted 12 17 108 154 189 218
ECL
Total 8348 9005 9752 10317 11569 13928
Permitted 6825 7171 7479 7823 8269 10389
Non-permitted 1523 1834 2273 2494 3300 3539
BCCL
Total 7135 7451 7977 8394 9051 15038
Permitted 5245 5522 5719 5905 6000 6923
Non-permitted 1890 1929 2258 2489 3051 8115



1 2 3 4 5 6 7

CCL
Total 11142 11580 12848 15570 18691 32344
Permittod 2069 2213 2420 2686 2782 4011
Non-perined 9173 9367 10928 12884 15909 28333
WCL
Total 7908 8572 9278 10426 12127 19525
Permitte.d 5325 5623 5873 6016 6277 7785
Non-permitted 2583 2949 3405 4410 5850 11740
CIL
Total 34720 36829 40138 45047 51853 81369
Permitted 19639 20733 21666 22616 23554 29424
Non-permitted 15181 16096 18972 22431 28299 51945

11. Explosive requirement by
other industries 28200 30175 32285 34540 36960 48045

To. explosive require-
ment in the country 62920 67004 72423 79587 88813 129314

IV. Likely explosive produc-
tion from different
sources

IEL 35000 35000 35000 35000 35000 35000
IDL 20000 20000 20000 20000 20000 20000
Narendra & Sons 5000 5000 6000 7000 8000 10000
IOL 2000 2000 2000 2000 2000 3000
Bhandara 5000 5000 5000 5000 5000 5000
$Iurry Explosive 5000 7000 9000 10000 12000 15000
ANFO -FCI 3000 5000 5000 6000 8000 9000
I 5000 7000 10000 1200G 14000 15000

Total 80000 86000 92000 97000 104000 122000

Rescue of Trapped Workers

5.13 Action for procurement of self rescuers, to be provided to individual workers in phases starting
with highly gassy seams and mines where fire exists has already been taken up. Mobile winders,
large diameter boring machines and high capacity high head submersible pumps shall be kept ready
at different centres. 2 Nos. mobile winders and 36 Nos. submersible pump will be imported in early
1979-80. IIT Kanpur has been associated in the studies.

Miners Health

5.14 Analysis of health 'of miners and research is aimed at to find out the effect of dust concen-
tration, e. g. pneumoconiosis and silicosis, inefficient lighting, nutritional deficiency, possible effect
on hearing due to noise caused by mechanisation, hook worm diseases and effects due to working
in hot and humid atmosphere. Emphasis will also be given to ensure that workers remain away
from alcoholic drinks. R&D studies will be started gradually from 1979-80. With the introduction
of shearers. effects of increased dust concentration on miners health will be studied.



Opencast

.: r.st on npencastlmming anng the commg ;ecace w'l OC very ogn, with the pencast
production rising from the level of 23.63 mt in 1977-73 to the level of 90.14 mt in 1987-88. Percentage
of coal from opencast mines will rise from 26% at present tI 45% by 1987-88. A few of the opencast
mines at present are being worked manualy but their contribution will reduce very much in the
next 10 years.

The present system of excavation in the opencast mines is mainly by the deployment of shovel-
dumper conbination and draglines. By and large, this basic system will he continued during the
coring decade, mainly on accolint of the fact that mining is to be done for a number of seams one
above the other. The smaller shovels of bucket capacity of 2;/3Y3 will be deployed in small patches
or isolat *d areas, Where electric power supply in requisite amount will riot be available.

In genera!, the size of the shovels being deployed in the opencast mines is 4.6 M' bucket. In some
projects, there are even bigger capacity shovels of 6.3 and 3 MA bucket, which were imported. Usually,
the 35 T rear dumper is used along with the 4.6 M' shovel and the 50 T rear dumper along with 6.3/8
M3 shovels. In general it is economical to use higher capacity shovels, especially where the q antity
of excavation is very high and the type of material to be excavated is very hard, creating big buulders
during blasting. The size of excavators to be deployed in-coal depends on the quantity of coa exca-
vated, number of seams and thickness of seams. Gencrally 4.6/6.3 MI shovel will be ust d with
matching dumper/coal haulers. The future technology is based on the above considerations.

Wherever the coal seams are flatter, draglines for side nasting the overburden into the goaf have been
introduced, depending upon the required output, as cost of overburden removal by draglines i much
less than that by shovel dumper combination. In view of the low cost of excavation, even if the quarry
conditions are not suitable for dragline application by single side casting, it is now-a-days the practice
to deploy the draglines for further rehandling of the overburden spoil. The bucket capacity of the
draglines now being deployed in the opencast mines vary from 6.12 MI to 29.82 MI Table 6.3 of
Chapter 6 shows the anticipitated requirement of equipment, during the next decade.

The question of reduction of the transport system to the minimum in -opencast mines, has been
under consideration for some time, in view of the high cost of dmirpers and diesel oil to run themT.. For
this purpose the rock-over quarry skip is being thought of- for quarries which have achieved a depth
of about 60 mtrs, wherever it can be suitably installed. The proposal to install the first quarny skip is
for Manikpur opencast during the 6th plan period. Some details for the installation of such skip in
the Kathara opencast arealso being worked out. The slope will be as much as 22-40" to the hr,..rizontal.
The skips will be of the double track type so that while the loaded skips go up, the empty skips come
down. In this system, the skip size has to be more or less idential to that of the dumpers.

Wherever the site conditions do not permit proper installation of the skip system for coal, the system
of crushing the coal within the pit and transporting the same through belt conveyors to the coal hand-
ling plant at the surface is advised in mines to eliminate the corresponding dumper transport. For
this purpose, it would be necessary to have the crushers of the mobile type, so that it could be shifted
along with the advance of the coal face. Such system are being planned for installation in the
Bishrampur quarry at present. Scope for installation of such system exist in some more quarries like,
Manikpur, Durgapur and Jhingurdah. This system is expected to be more economical than dumper
transport. In order to avoid dumper for the transport of coal from the coal face shovel to the mobile
crusher, which will not always be necessarily close to the shovel, tractor shovels could be deployed
which could excavate the coal from the face and transport to the crushers which is normally within
the economic distance of haul by the tractor shovels.
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To avo'<id necessity f crushing the coi before the same can be delivered on to the belt conveyor,
expcrin ts wAh drilling and blasting vnii be undertaken especially in thinner seams to get sufficient
iragmertatioii of coal while blasting, which could be directly delivered on to the belt conveyor.

Lately, hydrauae excavators are replacing the conventional shovels in Europe and USA. In the
hydraulic excavators, the power at the bucket depends purely on the developed hydraulic power.
The hydruhc excavators give multi directional digging action, powerful penetration precise operation
and faster cyc> s. They have wrist action which enables it to use force in digging. These machines
employin, ;p dumnping bucket can handle boulders bigger than the bucket in cable operated machines
which emp!ny bottom dumping. The hydrabhc excavators can have shovel and backhoe attachment.
The bacrha enables the hydraulic excavator to dig below its level. Such application may find fre-
quent ut'sation in our opencast mines, especially in diging bottom coal benchos during rainy season,
when wa sril be accurlMated below the bench and also for making sumps in the quarry floor. Some
calculations hive shove. that the hydraulic excavators are rmore economical. In view of this, there
is a propo, ad to buy some hydraulic excavators of 3.2 M3 capacity in place of the 4.6 M3 conventional
clectric. sh ove. li some of the opencast projects, which are being planned now, hydraulic exca-
vators are being provided, in view of the above conditions.

Hundreds of million tonnes of coking and medium coking coal is at present lying locked up in ihe
underground workings of the Jharia coalfield. Some areas are under 'fire and some are flooded.
Methods of wi;nning this coal economicaly with underground mining, are not in sight. In view of
this, and the limited reserves of such coal in our country, quarrying this coal to greater depths and ratios
are being considered seriously. A master plan for quarrying up to over 200 metres depth in the Jharia
coalfield is under study. This scheme incorporates the application of valking draglines to the extent
economically possible, in addition to the shovels, dumpers and scrapers.

Earlier opencast projects were planned to work in two shifts and 6 davs a week except the draglines
which ai put on 3 shifts. In view of very large investment required fcr the opencast equipment, new
projects are being planned to operate 7 days a week and 3 shifts a day including time required for the
roine preventive maintenance and scheduled overhauls.

More emphasis will be paid on reclamation of lar-d and afforestation of !he area.

od on suppression of dust on haul roads has already been taken in 'hand.
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Chapter 6
Plant and Epu ip)ment

i ntrodukct io)n

6.0 The investiment on plant & equipments constitutes the biggest chunk of the total capital
outiay on ine and associated infrastructuies. There is, therefore, a aeed for a realistic assessment
of such equipment after striking a balance of the two views of increased production and cost reduction
on the one hand and need for increased generation of employment on the other.

Methodology for Plant & Equipment Planning

6.1 This chapter deals with plant E machinery for:

(i) Mines both underground and opencast.
(ii) Coal handling plants.

(iii) Workshops.

The methodology followed has been that in case of mines for which project reports have been
prepared, such'reports have formed the basis. For all other mine; for which project reports are
yet to be made both for new mines as well as mines proposed for re-construction, the projected
swing in mining technology & degree of mechanisation have formed the basis. For existing mines,
the improvement in production, population of equipment, their present condition and effective
utilisation have been the considerations for replacement requirement.

Underground Mines .'

(>2 "Other criteria for assessment of underground equipment has beer riteein production and the
trend of application of new mining technologies in respect of requirement of specialised mining
equipment like shearers, ploughs, flight loaders, powered supports, power packs, armoured face
conveyors, hydraulic prors E stage loaders etc. Similarly, the face operations & underground trans-
port in bord and pillar systein are proposed to be mechanised for increased productivity and to reduce
human drudgery by using side loader, load haul dumpers, headers / dinters, scraper haulages,
belt conveyors & scraper chain conveyors etc. It is expected that by 1987-88 about 50% of
underground production will come from such mechanised faces. However, in the course of time, it
is just likely that the technology may undergo further change and the estimate of P E M will also have

to undergo change accordingly.

The details of each proposed new mining technology with their comparative cost analysis and

extent of application is covered under the Chapter 5 on mining technology.

Opencast Mines

6.3 The production from opencast mines is proposed to be increased very rapidly. During the
next ten years it will increase four folds. This necessitates the deployment of large capacity heavy
earth moving equipment like big capacity shovels and draglines. While planning for heavy earth
rnoving equipment the present system of shovel dumper combination or dragline has been rctained to

a fairly large extent. The use of diesel shovel is limited to smali patches or isolated areas where

electric power supply is not available.



The use of skips and belt conveyors has also been given due consideration.
In all these cases the suitability of the machines to our conditions has been duly considemnd.

Requirement of Plant and Equipment for Mines

purpose of presentation, the total consolidated list of different types of equipment, yearwise for the'
first five years from 1978-79 to 1982-33 and on indicative basis for next 5 years from 1983-84 t,
1987-88 is shown in Table 6.1 & 6.2 for underground arid opencast mines respectively for Codi
India. -Similar information in respect of the subsidiary companies have been incorporated in their
respective perspective plans.

TABLE 6.1

Anticipated Requirement of P&M for Underground Mines for Coal India from 1978-79 to 1987-88

SI. No. Equipment 1978-79 1979-80 1980-81 1981-82 1982-83 198348 Total

1 2 3 4 5 6 7 8 9

FACE MACHINE
1. Coal cutting machine 78 102 118 108 94 210 710
2. Gate end box for CCM 120 112 128 115 101 243 819
3. Flight loader 8 11 17 14 13 56 119
4. Shearer single/double drum 4 2 8 9 9 28 60
5. Shearer/coal plough with

SA support 1 3 1 3 2 18 28
6. Coal plough - - 3 - - 3
7. Road header/dinters/

continuous miners 3 8 7 2 2 13 35
8. Coal/stone drill 1243 1353 .1382 1728 1714 7611 15031
9. Drill panel 674 765 766 810 913 3328 7256
10. Pneumatic drill 109 110 124 195 197 663 1398
11. Exploder 837 968 1040 920 1032 4105 8902

SUPPORT

12. Friction prop 40 Te. 4400 4900 4100 1000 3000 7000 24400
13. Friction/hyd. 20 Te. 2400 4000 4000 1600 800 25600 3340o
14. Hydraulic prop 40 Te. 10825 9600 19800 12000 23000 129100 204325
15. Link bars 14400 14850 22700 24810 32910 219390 3290c-
16. Central power pack 20 14 28 30 46 184 322
17. Hyd./mech. pushers 600 330 840 450 690 5160 8070

TRANSPORT

18. Side loader 6 15 4 6 5 46 82
19. LH dumper 8 11 14 9 10 45 97
20. Scraper loader 62 96 109 98 120 260 745
21. Front end loader 15 30 22 7 7 30 111



1 2 3 4 5 6 7 8 9

22. Shuttle car 2 4- - -- 6
23. AFC H/D & M/D 26 35 46 33 45 269 454
24. Chain conveyor L/D 156 190 224 133 150 452 1305
25. Stage loader 26 32 50 33 45 269 455
26. Gate/trunk conveyor 72 79 94 184 116 353 898
27. Locomtives 2 34 20 26 24 41 147
28. Haulages 412 329 300 311 327 1054 2733,
29. F(ct. winder 10 6 5 14 7 36 78

OTHERS

30. .Pumps 709 606 586 664 684 2457 5706
31. Main fan 57 50 40 45 43 97 332
32. Auxiliary fan 143 193 230 130 121 447 1264
33. Man riding haulage 3 7 7 5 10 23 55
34. Burn side boring machine 1 5 10 3 4 21 44
35. Air compressor 30 26 31 21 22 84 214
36. Transformers 644 474 473 432 434 1449 3900
37. OCB/ACB, HT/LT 1499 1509 1504 1657 1755 5788 13712
38. PVC belting, km. 120.4 144.0 154.6 186.9 196.3 1138.9 1941.1

TABLE 6.2

Anticipated Requirement of Opencast Equipment from 1978-79 to
1987-88 for Coal India Limited ,

SI. Year 1978-79 1979-8C 1980-81 1981-82 1982-83 1983-88 Total

Produciton m. - Te. 22.89 24.35 28.71 25.76 46.18 66.27

Equipment Nos. Nos. Nos. Nos. Nos. Nos.

1 5-35/45-90 Dragline 1 - 4 2 - 13 20
2. 6.3-8 cu.m. Elect. shovel 1 2 6 5 18 54 86
3. 3.2-4.6 cu.m. Elect. shovel 12 19 20 11 11 41 114
4. 2'-3 Y" Diesel shovel 10 7 6 4 7 38 72
5. 1.91-6 m3  FE loader/

.9 Cum. hydraulic shovel 6 15 7 1 1 26 56
6. 50 T. rear dumper 22 36 31 40 116 547 792
7. 35 T. rear dumper 92 125 104 119 114 273 827
8. 25 T. rear dumper 30 48 43 27 35 334 517
9. 45 Te. coal hauler - - 5 22 22 3 52

10. 29 Te. coal hauler 6 6 29 31 42 118 232
11. 11.5 cu.m. scraper -- 28 18 16 14 8 65 149
12. 250-269 mm BH drill 8 17 11 7 19 60 122
13. 100-166 mm BH drill 19 18 19 21 16 67 160
14. 275-300 HP dozer 56 71 77 38 85 176 503
15. Grader 8 11 6 - 4 13 42
16. 15-50 T. crane 9 13 4 2 4 21 53

The yearwise requirement shown above has taken care of the time required for erection
and commissioning.
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Coal Handling Plants

6.5.1 CHPs have been identified where the quantity of coal to be handled per year justifies the

investament on a CilP. For such investment the minimum quantity to be handled is in the region of

.4 to .5 mt/year or so.

~m )f!ro:m ne son n' tonnII! r W::::Min n' hIn'Ii- P CHP a. cormpared tc manual operi:on

IS region of B-s U .0 to Rs 3.50 per tonne. Apart trom savmq. another otnj Or CHP Si o

ensm- ctht the wagjons are loaded within a permissible time allowed by railway authorities.

In large capacity ClIP like that of Jayant, wagon loading. arrangement involves sophisticated tech-

nolOgy for which design e xpertise from foreign countries may have to be obtained.

Mini CHPs

6.5.2 For small pro jerts where heavy investment for a CHP is difficult to justify, mini CHPs are

envisaged. These are generally for projects whose rated output is in the region of 0.2 mt/year

0.16. Such mini CH Ps involve only simple mecharniition comprising generally of a tippler,

elevating conveyor, single deck screen if required and hoppers for loading of either wagons or trucks.

The nurber of CHP and mini CHP have been identified, For the first 3 years the fulfledged CHPs

and mini CHPs are identified in the basis of project eports already approved or under processing

for approval or undL preparation. For the balance period the number of CHPs and mini CHPs

have bcen indentified on the basis of coal production. The anticipated requirement of CHP equip-

ments have been indicated in Table 6.3. The requirement of mini CHPs and CHPs is indicated in

Tables 6.4.

TABLE -6.3

Anticipated Requirement of Coal H-andling Plant Equipment for

Coal India Limited from 1978-79' to 1987-88

SI. Equipment 1978-79 1979-80 1980-8i 1981-82 1982-83 1983-88 Total

No. Nos. Nos. Nos. Nos. Nos. Nos. Nos.

1 2 3 4 5 6 7 8 9

1. Crusher of different size &

capacity 4 18 20 16 2 34 94
2. Reciprocating feeder of diffe-

rent size and capacity 200 259 264 187 142 490 1542

3. Vibrating screen of different
size a-nd capacity 36 51 51 32 17 74 261

4. Conveyors of different width

and capacity 11 KM 14 KM 22 KM 12 KM 8 KM 29 KM 96 KM

5. Belting of-different width &
type 23.5 KM 30 KM 47.5 KM 26 KM 17 KM 62 KM 206 KM

6. Wagon hauler of different
size and capacity 11 18 21 11 9 27 97

7. Rotary breaker of different
size and capacity -- - 1 1 - - 2

8. Feeder breaker, skid mounted 1 - 5 3 2 - 11
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3-- 
--- - -

11- 234 
5 6 78

9 Rock breer, pedestal3-2251-
mued1 3 2 2 5 13-

mone 1 8 5 11 16 115

10. Coal sampler, automatic

11 Scraper bucket hauler of 1 2 4 1 8

different capacity 4

12. Motorised tipplers for coal 3 7 10 10 6

tub/mine cars •

13. Sump pump of different capa- 29 17 34 16 22 130

city for use in bunker tunnels 12

14 Loading chute, two way 26 22 27 16 4 25 120

1* motorised 22 41 2 1

15 Belt weighers -

16. Dust suppress*.on/extraction 11 9 26 100

units 3 6 24

17. Front end loader ~- 6 -- 6 12

18. Coal dozer -- 28

19. Gravity tippler 28

ELECTRICALS

20. Unitised sub-statiors of diffe- 81
rent capacity with ail nece- 10 13 18 12 11 17
ssary protection

21. Motor control centre with all 16 28 14 12 35 115

necessary protection 16 28 14 12 33 115

22 oto ek9 14 25 12-' 12 33 105
22. Control desk

23. Transformers of different 1 h 26 77

capacity 12 21 16 102

24. Air break switches 16 (M 40 KM 39 KM 2 KM 23 KM 43 KM 193 KM,

25.. Power cable of different sizes 19 KM 40 KM 32 KM 27 KM 41 KM 53 KM 202 KM

$26. Control cable of different sizes 17 KM 27 K

27. Lighting cables of different 14 KM 28 KM 26 KM 19 KM 19 KM 45 KM 151 KM

sizes 39 54 55 35 45 71

28. Lightening arrestors 39 54 55 35 45 71 299

29. Communication equipment

S, l 
9 9 16 12 14 22 82

30. Contactor panels for cross

country transport ~-~

31. Power factor connectors of

KM different rating 2 32 10 1 40

32. Switch board, HT - 250MVA - - 2 - - 4 6

(M 33 Illumination unit with light 50400 3000 1000 200 40000

fittings 50 KM 110 KM

34. ACSR conductor 'Mink' to
DOG' -KM 40KM 10 0 5 -- 50KM 110KM

35. Isolators of different ratings 4 10 5 5 15 29
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TABLE 6.4

Anticipated Requirement of Coal Handling Plants (CHP) Mini CHP in

Coal India Limited from 1978-73 to 19)87-88

(Capital in Rupees Thousand)

Coal 1978-79 1979-80 1980-81 1981-82 1982-83 1 U3 87

Company

CHP Mini Capital CHP Mini Capital CHP Mini Capital CHP Mini Capital CHP Mini Capital CHP Mini Capital

CHP Outlay CHP Outlay CHP Outlay CHP Outlay CHP Outlay CliP Outlay

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

CCL 1 10 13000 2 5 18100 10 5 216300 6 5 60000 1 5 22000 6 120000

WCL 2 - 20145 4 2 39000 2 19300 2 3 33900 15 - 192580 13 104000

BCCL 3 4 25000 2 4 18000 - 3 3000 - 2 2000 1 3 10000 3 12 42000

ECL
(including

NECL) 2 9 45000 8 13 136000 8 - 160000 - - - 2 - 40000 20 10 420000

Total for

CIL 8 23 103145 16 24 211100 19 12 398600 8 10 95900 19 8 264580 42 -3 686000

Note 1. Numbers against CHP/Mini CHP indicate the CHPs/Mini CHPs likely to be commissioned in the particular year.

2. Capital outlay indicates total expected expenditure of CHPs/Mini CHi's. Houaver, this capital w1ill have to he proportionately phased in 1-1oceeding years
and in some cases also in the succeeding years' as per construction programme.



Workshops

6,, Th h nj jIvel-~c of mIahnoion b ta for en' und .ad C. n1 nC1 wil al

u r r o an mV n Ar-i' uch pa rris a, are

C~ 6,

N me of Category No. of Workshops Capital out-

Compa-iny---y mF

1078-79 1979-80 1980-81 1981-82 982-83 1983-88 'Itai lakhs

ECL Unit 4 4 6 5 5 - 24 300

Regional 1 1 1 1 1 - 5 400

Central - - - -

BCCL Unit 24 -- - - - - 24 360

Regional 2 2 2 2 - - 8 640

Central - 1 - - - - 1 600

CCL Unit 16 - - 4 2 5 27 417

Rcgional 3 4 - - -- 7 480

Central - 1 - 1 1750

VCL Unit 5 4 2 - 15 ' 26 286

Regional 5 - 1 5 11 880

Central - -. 1 1 2 1800

Choice of Equipment

6.7 The assessment of plant & machinery is not only dependant on the degree of mchanisation

but also on the "tota. system concept" conside-ed while selectingj a partici!ar sys" m of mechanisa-

tion. The choice of equipment should therefore, take into considuraton the folowirn factors

(a) Matching in duty & charecteristics with other equipment wcrkin(. in a given system of mine

mechanisation.

(b) Its reahability & maintainability to achieve maximum output.

nter cangbit of spare parts and their ad,-quate aval l ty. from 'i ind';en-us .oirce

(d) Con-;.bility of design to suit our working conditions, geo-technical parameters and

meetingl safety standards.

MI gennu ..s avalablity as far as possible or deveopment of indeninoous spares tor mportd

ei pn~tt cnd fac)2y for us iF 4>1nous m'mu ctum ui due a



Pinned MinItenana

Ox) Liaison with equipment manufacturers.

(X *ork.hop famy and e(dain zion oi old sp,,s.

x Go.,d h

Adequate Availability of Spares

6 9 To ensure timely availablity of spare parts for imported enuipment it is necessary that the
supphers, maiufacturers should be asked spares for atleast two years along with the macuins. -or
indigenous equ;>ment, manufacturers should keep sufficient stock of spares with them so t at the
timely availablity can be ensured.

Though indigienisation of equipmrsnt has taken very large 'trides in the recent ye.a2rs and emuI
more progress is expected vithin the next 1) years, 'lhe -n'nu mnufaturs h ve n)t
up eticir capacity to supply oes.ired quality and quantit, of spare parts in the given time. For the in-digenous deveiopmaent of imported spare parts there should-be a proper indigenous ving in cch ofthe Company Jhich will kp pison with indigenous nanufacturers amd jve them the
drawings and technical know-how. so that the standard qualft of spares can be deeloped.
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n An Exprt pan wn mam u1o ca I I I

i." An Li 1 011 1 Iiili II, ui j f~i . I; .... .

h, Q .ltrodes CnuI; in June, 1979 to rxioro i s of introduden of 'lect-o-

nwcs m the Inman nomnig nustry voth tHie won obw."us Ut SY y adpuducA

Ll Tao panel ident>d the foloving broad qppcation ;reai and sbmiltnd its report to the

i n. 19 77.

M . safe.y & instrumenta.V'i

np Control & incsrial elecronms.

(C) Comniction. & tetecontrol.

d) Co ui terisation.

7 C 2 The panel report was approved by the Electronics Commission in June. 1917.

FeWovup actions to Panel Recommendaticns are as fol!ows

Standing Implementation Conmittue

7 2 3 1n ord r to ove rsee mplementation of the panel recommenactions, an implementation Advi-

wry Conmttee has been setup to provide broad policy diretions to a P anning & Sytem Engineering

e 0 ; PSEC), for initiation of electronics in the mining sector in co-ord~intion with the users. manufac-

tuurs, research laboratories and educational institutions.

P mning & System Engineering Cel

7.4 The PSEC has aeen pioposed to be set up at Rana as an integral part of Me Flectrowcs

nf CMPDI. The recssary cpi a! budgt fr the PSY C :i be made availale by the Elcto-

n Cominssion, while tne revenue expenditure is to be shared by both the coal -id non-coal sectors

O 1 public sactor undertaing companies of the mining ndustry.

M;,os Safety and InstrumentatiOn

F pvronmental monitoring

1 1 The cond:tions to be rnoaitored are

(a) Ar velocity
,; Coi :ratior 0 m o ne

(c) Concentration of carbon monoxide

Ar velocty

T w .f r Sho W moniored in Pi dncts. Bvdes coninuou. mr itnorng, tho

` ef i io e c c!k air nlan at pies not at yy Co<d hY
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7.1.3 In caa.;y r nthine mus be con uy monihor-d tP exA rnation

C rbon mono xic

7.1.4 Cdrbon mnonmAde sIhould Le monitored to dtiJ ct s[)n i.. con btiun, -partl y . i n"'

the strata. Mechanical instruments should meanwhile be used for measurenent of rock-n avement

7_2.2 A -g tam 5' c un r roud me K I . dia a- on min for loc

seismic disturbances needs to be initiated. Techni-ues basied on uira-;onics and infra-rea , d

be i.e: edfo preicon of imp.end §g coof f

Transport System Monitoring

Haulage rope

7.3.1 The highest priority should go for 'Defectoscope' for electromagnetic monitoring of cfects

in winder and haulage ropes. At least one 'Defectoscope ior each Area should be prov: d.

Tubs

7.3.2 Detection and alarm signalling system iii the event of run-away tubs should be deveoped

including dversion of the run-away tubs to sand buffers.

Automatic contrivance equipment

7.3.3 Development of a mine winder monitoring and protection system incorporating the fol!o. -

ing should be developed

(a) Winding speed monitor.
(b) Cage position indicator.
(c) Overspeed limit protection.

(d) Over-winding limits protection.

(e) Electrical braking of the v.inder for (, and (d) above.

Conveyor belt monitoring

7.3.4 In new mechanised mines using belt conveyors, monitoring should he done Vith a vic'. t,

stop the conveyor in case of

(a) Belt slip.

(b) Belt tear.
(c) Belt misalignment.

(d) Rise of belt temperature.
(e) Blocked chute.

Surveillance of Underground Electrical System

7.4 Basically, the following should be available

(a) Insulation tester.

(b) Electrical lockout protection.
(c) Earth Lakage protectoin.

(d) Earth continuity proEction.
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P nf w1 jter n 4'd harsr'~

con f enan enIblinj control action to be intimated without d

Grade d monito: ing

7 o mns wjitn rea a' iy lowor tvl of menni tnon, the bas c rn iren iF)ts shouoIld be

s emnt of waiter lewves in surps, n-'arby rivers (in exposedl to dang er of inundation).

Grade 'C' monitoring

7.i 4 in case of smafl mines portriole nmehanometers at t ie minimum scale of one per overman

Control and Industrial Electronics

Machinery controls

7 7.1 Tn cotrol circuits of the lace niacinri a:y should carry Gut thu tolunrg fIunctons

P at core continuity protection of trailing cable.

Y P, cton of the main conticto r from voltage fluctuations (pamtcu! rly from un r vota).

Ru-stance monitcring of the earth.

F Fu ing h contactor from reoperation till clearance of faa''
A - nunciation of faults.

7 . set;m automation which could be introduced in the foreseeable future are

R) R. ate operation of face ra.chinery.
(0 *2n-i'Fe electronic weihingc on conveyor bd ts.

e cujnting t v.eighin C coal tibs.

S - "c control of conveyor bnlts.

(e) - ence con. o! of ventiation fans.

(t Au omaitic peisonnel counter.

On-stream coal-ash nio tor.

p et l d tctor.

Tele-conmmunications Underground Mines

Telephone system

7 h 00 mn 1 hod have a de-patc drexcha'ge which should be alo connectedI by a few
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. re orny a n rs or~ rn nmgfi r hon e for imal! r:nges are nodd s ound rp p d

-colimumiciolun system

7.S.5 Provision of cont nuous commu C C'-lans b -n cagn wind r cod prori! d
C, rMr aJ a e inn rge cy or durig n .ntnce opeaiutions im the Shan.

Faecommn 

73 8 Fa:4 -'ommuin and a g 'ng Chod bevab in long 2 0
Trapped minar - Location & communication

7.8.7 Eme erncy communic.-tions through the strata between miners trapped unoe-rground and the
su'face need to be devloped for locating the miners with a view to rescue operation.
Haulage signalling

7.8 8 The system should provide multip' stage conrls with fachty for start, stop with IItch in,
out facility 3nd position signaming. 1ne above should have- a backup of loud hailing ccmmu tror
systen.

Shaft signalling sys:em
7.8.9 The system shouid provide audio visual sigialling -amongst banksman, onsetters and the

eng ne room operator. In case of manriding, electrical interlock for speed control shou'd be ir (-'c
pciated.

Opencast Mine Communication

Wired connections

7.9.1 Communications within fixed points should be provided by conventional automate 11x( nanges.
Padio Sys'( ms

7 9.2 Onerational communications a b;st provided by ro since wmng points a on
shittng and the movement of heavy earth moving machinery'are likely to damage the network of v.red
communic itions.

Key personnel paging communication
7.9.3 Superviso.ry personnel may carry Hqht weight sets, so as to be in contact with the d

control, nh'e being in roving role.
Dumper control communication

7 9.4 In large opencast projects , separate radio network with selective cal ng faclity n y b,
e.stabLhshed for eceiera controi and utfsat n of th i of dumpers.
Washery Communications

10 PosIdes normal administrative comr-mnia Ations by m s of conventbni .tnat- e
I \ washe' should ne I desatche r co-mmn :n for a -ate n o m The k'

2:1S'



Coum m oiu r Explor n m

711 1T I n.ed ccmmuicati fur:

DOr

7. ou. :ur dn.2: iimp h~ he brou su~o at the~

7.1 1 3 A uJ$ O f t wr'viht n vwo, r'd o is wIiMu 't crn bn1 fa iy may b u d

91vi -- u; '10 ui AuY ',U '! ac1'-.

. Sur E fComn n ons

.7.12 1 The ';'de of commnio ov'u' Table 7 1 bertw 'n two na a an beh¼ A;jK

prova a mogossive pror-am subt to consttints of system apau esiJ! uad actl~u ngmoenny.

7.1?? 2 E Vch f l nit/one wil K-: a pivate auom ti m :- ' .ch:II ' wil h -- . rfa' r
1 least tw Vs with the despatcher exchangu so that Undergoiunil communiczAtions can be integ-

rated . :h e surface communications. A prival automai'.tc exchange wil l ,itaKld at each
adiministrative headquarter. . These will be interlinked by means of automatic electronic switching
unit for through di rling.

TABLE 7.1

Scale of Communication

From To Voice G/Telex Fc me e Data Remarks
Colliery Sub-area/Area 2 - -
Sub-area/Area Area HQ
HQ 2 1 - -

-Area HO Company HQ 4 1 1 1
Compan'y HQ CIL HO 1 1 1 Speech By Tk.

Calls througlh public
network.

Tg -- By tcex or
tele gram through
public network.

Company HO Sales Office 1 - 1 a Speech -- By Tk
calls through pubhc

* Tg - Sales C fic
to have t"lex also.

CIL HO Regional Office of 1 1 Specch - B3y Tk
calls through pubic
n etw or k.

* Reqgonal 0 fi e
should have also telex
s ystem.

Washerv HQ Company 1 -- 1
CE Was r>
Coy vVashery 1 --
Compay HO Central Stores/ 1 1 - 1

Workshops
CMPDI Regional Institute l' - p( Spch By Tk
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7.12.3 A ~.rIK~ : '' 4O.t

Security commun cat on

H wod varnn r k

Minin Elec onic and-T cormmu in

7.3 Te R & D pr -ts U ''d at p x -A c

Requirements of Major Mining Electronics and Tele-communication Systems

7.14 The approximatr' denand for mining electronics and tele-communication systems, visagtd
at this stage are listed at Appendix - B

Mis and Computerisation

7.15 The following 5 major creas were identfied by exp'erts panel for application of co er in)
various stnges of mining process

(a) Pre-p:oject formulation stage

Minew!i Explonotion
Mineral property appraisarl and investment decIsion.

(b) Projectc formulation and appraise. stage

Mining economics. -,
Long rang: planning & prod ucti!on rom sevcr4 d asits
System planning for underground mines.
Planning of open pit mines.
Mining System sinmuti
Underground ventiaron network.
Modular des n from inc png

(c) Project management

Project contrc sytem.
Financial control sy stom.
Budgertary cr'eal si -
Production comrol s:stem
Inventory control system.
Personna contrui : S m.
Sales control system

(d) Special areas

Safety anagemen t.
Mn n rn

D h c i e
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7. o 7 5

7. 6 2 Go., ctu nint of comput; c oneitdton progr mme ior

prouramme for managernent at BCCL & CI L training of personnel, estabushment of data commu'nir'-1-

c d"T'vel'Vnt o'f CCL, M! system, mec'hni'd d' r'npartion at tnKic .1 a CCL e
CCL 1rmn'- from CIL, Ca cut to company headquarters, rtabrshment of ECL, WCL data comn

c ns> n it .CL, CCL 2 cu on

7.16.5 Stage !V : ertLs MIS :aining of management p rsonnel devel)pment of ECL E L
M!S system with in-hous, systems, on-line data preparation aclivities at ECL & WCL at all l
off-ine data preparation at colhery level in BCCL & CCL, on-Hne data transmission facilities fre n area
to company headquarters at BCCL & CCL.

APPENDIX A

Mining Electronic RILsearch and Devolopment Prc'er-s

SI. Short title of the projoct Brief application Priority status of dievelopom t

1 2 34 5

1Soud powered despatcher Despatcher communication I Already developeci a d
Communication system in UG mines, with voice under production.

amplificition ficilty in the
surface exchange

2. E+ttcry po.e.d te phon Despaner conication I ProK p e expe r ' r m
communication system in large uinderrounid mines. ndiacn t:phone in u-

trir. Ben~ or -,

in Septembe, 1 97

3 Soundi powered pc at to Non -xi cang p oit a I Potp under ti,
pont communication point commn;r cion 1n

sma:l UG mincs without
voice amplfication

btbattery po.ered loud, Common bus pmty ii D ev op n nt in p r s,> r
hailers foi UG mi. communication on p mnt in ITi. Prototype expeced

to point hasis. in ne 1978.

5 VHF ininns.ic . sf di MlobIe radio cllni ca- I Pr'i' t ai to
Ti. 'V .. . , U , t fl K i ; :: ,0vit, .



en ne room

networ k comprising 6AX/

Telemetry/ telecontlol sys - eal t me tranw o and P t i to be

--
d -79.,

or evirnme an c O9 f sn y o u - -initiated In 1 978-9

production monitoring tion d,,.ta in larg c n

eJ anJ lor gassy mines

-face~ ucrewconln

Long wall face communica- Intra-fc crwcomni Project planneo to be-

tions and control system cations and emergency stop initiated in 1978-79.

control with pre-start Sig-

nallin.g of the AFC

Loud speaking in',er-com- Ilntr-communication with

facility for washeries and

ChP's

R'adio wire integration unit To link up any auto/CB,'
magneto subs1 criber with

the VHF radio net in open-

cast mines

Shaft signalling system Electronic signilling & I Under development at

visual display of status and ISM, D: anh d.

instructions in respect of

cage move1nit I Cnjt

winding operator, banks-

man and on-settes

Roof fall detector (Portable) To predict roof-fali either 11

by IR or ultrasonic based

device-s

4 Defects scope Checking of haulage and I In pIc;ress in ISM,

winder wire rope for Dhanbad.

bruken stands and v.ear

e a ma.r Te ng cf!if in- Htion N V on n

in underound m's iT, a



Ievel from remot tnman- rpectd to be rorftA

(c) Electrical Ib aking of

te udr m oor ini

.0 of cv.1r i ni

19. Run-way coal tub warning To detect speed of run-way I Under devulopr ni.

system coal tub beyond 5 mn/s and
initiate alarm

20. Coal barrier thickness moni- To measure thi-kness of I Project planned to be

tor coal face from water logged initiated in 1 9 7 79.

abandoncd mtine workings

by ViHF radar te.chniques

21. Goaf te .perature monitor- To monitor rise in goof I Developed proto p. under

ing system temp, due to sp ontanaous tr .

heating of coal

22. Conveyor LIt monitor To stop the belt in case of II

(a) Belt SI

(b) 3ei. tear

(c) Belt mnislignment
(d) Rise of belt tt rp.
(e) Blocked sohuto

(f) Det. :on of s

23. Automatic cage lockout To ensure that winding IlIl
motor w! not start till

screen door is replaced

24. Bearing temperature sensor To provide cfynnn H
about inSufficient lubrica-

tion of bearing of motor

and trip wcier supply

25. Infra-red distantometer To determine accurately dis-

tance in mine survey by
infia-red devoe -

Laser beam a orent To aW ,
device and a n

ity
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ace lnvestlgatlive work on var-

3 control tn o o -n r

vice for U niversity and

1 Ttesior control of DC To rple existng resis

mhtr tance conlmc1 of DC motor
motospeed by thysor dvics

spee by hyri'OrUnder development in

32 C :awt h To replace electro-mecha- M d
e owe aAswitc i es by ISM, D3Ohld.

souid-tat devices

1 ch (r Speed orque contro o 1

riiiven battery locomotives -batr Pieter/c opper

controI

d diesel Speed torque control of
34. control IJ 'dee disePCCeti(:cm'E

ec: locomotives dies& ,ltcmo o . S

by thyristor devices

3 Totor 10 determine d;op in voltY}2
3b n-11), drop indcto along the track in DC troleY

tvpe locomot

drill investition on poi ssib!. re-

ducuOn of szC 1 na

of dr11 using a 400 Hz motor
f~on~,Q Hzpowere"d !Wron

solid state convertcr

37 Se di-state sequence con- To replace ite seuce

t3; C,1! \ in th'slo lC

control systems by sold

(hV Cont;cor bflts state devices
(t) Convecyor belts srcua

To dact v in structural
d,,tector V



APPENDIX B

Reouirement of Major Minin; Electronics Equpmer

Si Equipment Application Likely Demand /-va hii-
No 1978-81 1981 8, re. ec,

1 2 3 4 5

Central despatcher system Communication in under- 90 300 ni nou I)

(I S) ground mines po d -ion-

2 Point to point wired commu- Non-exchange cominuni- 70 200 0nin -no

nication system (I S) cations in U G mines pod 'dtion

3 ContinIos access gu;ded Mobile radio Comm uni- XX 120 ln ou r o c n
tommunication system cation in large/mn ,hanised pod o

mi nes

4. Cage crnmunication system ContInuous comn uniration XX 100 i noyX
between cage and win ding deemr
engine operato'

5. Longwa|! face commnunica- Inter-phase crew conmu- 24 80 -r-i , ous u r o

'ion & vgnalling system nicln & emergency stop production

cointrol of AFC w h pre-start

sign;hnrg
3. Shaft signalling syst'em Electronic nalng & XX 80 indIg lou-

audio-visual display of dA c: pame n:
stat s & in;tructions on

cage movement an mngst
winding er gine! operator,
ban sman Li ores ers

7. Haulage control c commu- Emergency stoppage with XX 100 In genous

nication system pre-start airm & romm:uni- dtvep

catl n along haulage road
way

8. Conveyor co trol E, monitor- Loral & remote contr ! of XX 150 nn. nous
ing sv m co, vevor sostem inchlding de prn

c pn ys o pg

con, yor uns



2 3 4 5 7

'4 I ndua . comrnnun cation Mobile prrsonnl &lo8 o XX 7 do

sysemn communication in UG mines.

10. Emergenacy communication Locating and cornmuni tion XX nd- d 7

throuch strata with tapped miners from
the surface

11. VHF selective calling system Iuerational and adminis- 900 1000 do-
trative communications
with mobile and semi-static
stations in opencast mines

12. VHF paging system Paging of key personnel in 125 125 do-
CC rininig area

13 PA system Broadcast of important 50 30 do-
mssages; and instructions
in OC mines, CHPs etc.

14. Tele-briefing system Public iddress system for 200 300 -do-
playing pre-recorded ins-
tructicns during shift change
over

Local cjatomatic exchange Surface communicanon for 100 200 0-
(SAX/ AX) caliery and ad mini-erativ

units at all
1C. Trunk switching unit Inter and intra area aui'-na- 15 25 dc- Un n

tic dialir q
.VHF nt radio wh sf ective Mobile c communi- 200 300 s

callina catior
VHF Rurcphone system Emergency radio communi- 16 50 do- -

cation providng direct
dia!linq of PAX accross diffi-
cult terrain

9. Radio reMote contred uni Ite rGetat10n of V-F net 20 30 -da-

radio with surface FAX
20. Close circuit te!evesion Remote visual monitoring 4 20 -do-

and control communication
in rollieries / CHP / Work-
shops ctc.



1 2 3 4 5 6 7

21. UHF radio relay with ADM Inter-area trunk multi 7 20 1ndenennus Urr n
channelling equipment channel radio communica- da opment

tions
22. Facsimile system Transmission of formatted XX 80 !ndiuenous Uder de mt

data, documents, drawinos, prodc.ioImn
!ketct ies etc. over voice

communication channel
23. Telemetry/telecontrol sys- Real time transmission and 21 XX lmoort/ T, mei system under

tem for environmental and analysis of safety and pro- indg:enous op '

production monitoring in UG duction data in larne dev opment
mines mechanised/actively gassy

mines
24. Single point methane moni- Monitoring methane in 117 XX -do

toring system Degree-Ill gassy mines
25. Portable methanometers Spot monitoring of methane 855 2100 -do

at discreet point
26. Portable composite gas meter Spot monitoring of Co/ 100 200 do-

CO2/02
27. High percentage methane For use in main return and 50 XX -do-

drainage monitor (0 to for degassification projects
1 00%v)

28. Continuous methane moni- Cyclic monitoring , mth- 400 XX -do--
tor (0 - 5%) ane for use with system at

SI. No. 23 abgve
29. Carbon monoxide analyser Multi point cyoec monitoring 50 XX do-

0 - 30 ppm of carbcn monoxide for use

with system at SI. 23 above
30. Air velocity monitor Cy'clic monitoiing of venti- 200 XX -do-

1:n.ion air velocity for use
w;th system at SI. 23 above

31. Portable roof fall detector To assess the roof condition XX 700 do-
in underground mines.

22. Defctoscop:e Non-d structive inspection 100 300 Indign:s dn s

of haulage mine viddr a.d dv( 'opment
quide wvire ropcs for broken
strands. wear

22. lntrinsicilly safe meq r T o' o a r .ati' corn- 200
ty of po3'weJr b.,!le in



3-4 5 
12 3

Cable fail ucator T a- and 2W0 500 n

namrphne f m' no .nt

35. Telmetr baod remne fHood R idir telem ery of rver I 1 XX o r

vl rmonitong system fon rmote unrnann'd s'
Ong sations

36. Automatic contrivence equip- M'on wring of c. jy spr d XX 80 -do in!M:

ment E, depth with prr;totect.on
agaist over-winding rd

overspeeing

37. Run-away coal ub warning To detlct run-away cono- 30 70 d1 U- r ;e 0111

and protection system t on and initiate alarm ind

r ote tion systCm

38. Coal barrier thickness moni- To d'. :ormine barrier thic-'.- XX 40 -Jo r

tor n--ss o n I %atrr log.ed
zones

39. Goaf temperature monitoring Renote nesurnment of 50 450 - do D

system temperature in goaf and
coal dumps

40. Coal ash montor On strnam monItc ng of 10 100 Impart' P-Ct '* iv Oo

coal ash percentage by ad 'fi'S

'Nucleonie' devica dew op-

41. Coal tub automatic identifi- Production montoing for 10 150 i e-nus ti' d tW n

cation, weighing & count- UG mmes dev- merA

ing system
42, P;) e wa!| thickness monitor To determine the thickness XX 50 n;[ t/

pas and~ towing rgd s

and clshrn-''e to f .ar e ou mcen

4', Line drop indicator Cont uou s 7 i.onn : of XA SO J

t:e d iop m oi!;, al. og
e nc ik- un.2r-

ground :

4.4 B' weighing systn) ontnuous e ing ad 30 120 d ienous A- e) AOK" o"

lotahn g- of co in fe er po duc n

con,,:vor belt an soC tt
COOrl syste

45. Electronic wagon weigh 'Wejhtrig loaded vagons 5 30 -do-

bndge .t iry sidingsR R1 s
cofaJ~re



I f

cc u on. The (ectrc nerpv s being supplied by StatI' [otricity Boards and other

Avr n onsaon of cokir g& non-co-ng coal rnes in recent past the need for reorninsation

duction.

The specific energy consumption per tonne of coal will rise sharply for next few years partly due

to abandonment of old eiirpment powered by energy other than electricity and partly due to

ncreased level of mechanisat n & pumping to be employed for increased coal production to meet

"e cron. eg dc mnd of the country and scne wll become reasonably stabilisecd thereafter.

Status of Povver Supply & Need for Re-organisation

8 i N a of coal production ccmes frm the mines rluat in the states of Bihar & West

Benigal and controlled by ECL, BCCL & CCL. The accute power shortag16 and frequent interrup-

on of pow\er su pply in these reions affects the coal production corsiderebly and also endanger the

safatv

8.2 ANIth the committed increase in productivity and greater role assigned to Coal numa for meeting

i e demands of coal the basic energy source of the country, the problem of power suppv has to be

s td ntiin foreseabie futm e by re-organising and rationalising the power supply system to mines

by tne supply agencies as well as by CIL.

8 3 At present multi-point and multi-voltage supply exist in mines which is higly une conornica!.

T!he study conducted in various coalfields shows that the distribution losses can be brought down

from fe:i of 10 to 4% by proper sKecton of load cenue, sub-transmisson and distribution volt-

ages and distrhutiOn liPn constants. It also indicates that the investment made in re-organisation will

bpa back winn a short period by way of reduced distribution losses and reduced down time.

, 4 Action for economic asp'ect resulting from high power factor his been realised by the organi-

satton, hut the action for improvement of existing power factor could not be taken for all the taken-over

8 5 Functionwise metering arrangement does not exist in mines which is essential for efficient and

eccncrm c use of electr cal energy. Hence energy/power consumption for each function such as

CH P p mpn ventilion, Coony, aderv and production etc. shoul be ros l J This will b

Ti:. ir~e.Kyenors O ~, aheto? fe, ure [)Q5Kri%%,t r4,,



UIABLE8.

r EWL BCCL CCL WCL C IL

:) 73

/1Usnto oH up iy pom.ts voltagewise
(a) 33 V S
ib) 11 KV 167 182 42 24 4
(c) G KV - 5--5
(d)33 K'/ 8 1
(e) 550 V 7 7
(f) 440 V 42 151 - 48 241

8. Total instafled capacity of main transfor- 130 163 165.42 120 573 42
mers, MVA.

9 No. of types & size of main transformers > 30 > 30 84 > 20 - 84

Trend for Power Demands

Q 6 T, Co-l lndis Cn 0 con um n i mn f Io S .to incr s frnm 1561.39 r;o 6i. H
in 1978-79 to 3462.18 million KWH. in 1987-88 correspondirig'to an increase from 15.53 KW/ ton-ne
to 17.24 KVW\H torne in the specifc enrgy consur 'ion. "The maximum demand is also ct-'d
to increase from 349.59 1W in '78-79 io 822.22 MW in '87-68 corrusponding to 3.49 MW/mt/Yr. and
4.10 MW/ mt, Yr respectively in specific maximum-dmn[. This is nit enly due to ince s-.
production but also is attributable to the major technological transformation in the coal indusry
and coal beneficiation. The increasing trend vis-a-vis increase in production are shown n
D agram 8.1 and 8,2 which aiso indicates the phased power & energy requiru.ment of Coal i a

TABLE 8.2

Phased Power Requirement of Coal India upto 1987-83

SI. Particulars Unit Name of the 1978-79 1979-80 '?80-81 1931-82 1982-83 1c8
1o. Companies

1 2 3 4 5 6 7 8 9 10

1 Total anoual mt NEC 0M63 0 80 0.85 (.97 1 .18 1
production per ECL 28.31 30.15 32.07 33.74 36 82 45 20

year BCCL 23.00 24.11 25.42 26.52 27.86 40 1
CCL 23.7i 2458 28.06 32 46 38 07
WCL 104 0 -279 31 .7 3114
CIL 100 19 108 73 11 4.39 12 6 13



2 r N C 0. : 0 3 C. 27 0 33 38

BCCL 282 335 302 4 32 5 30 14 08

C 4: 4L ' 9 7 1 17

rr

CCL 262 43 282,37 33654 406 91 499 49 858 00

4 Mxir m MW NEC 2.70 3.30 3.70 4.30 5 00 7.00
dmand ECL 74.09 79.58 85.17 89.44 99.36 129.22

BCCL 107.00 121.00 '38.00 149.00 159.00 241.00

CCL 85.80 92.40 1 29 00 127 49 152.69 263.00

WCL 8000 89.00 7. 00 1 0 00 125.00 182.00

CIL 349. 59 :c5 28 4 22 7 47973 541 73 82222

5 Spc c KWH NEC 13.24 13.38 13.4 13.40 13.56 12.74

per ECL 13 20 13.35 13.3. 1344 13 61 13A4
tonn e

BCCL 25.05 26.92 27.81 28.92 30.01 32.00

CCL 11.07 11 9 2 11 99 2.34 13.12 1325

WCL 13.35 13 36 13.36 13.41 13.72 14.00

CIL 1558 1601 1 24 16.51 16 2 17.24

6 Specfc MW mt NEC 3.97 4.13 4.3 443 4.23 4.6
nux mu: per year ECL 2.62 2.64 2.66 2.65 .0 2.83

PCCL 4.65 5.02 5.43 5.62 . 1 E01

CCL 3.C2 3.76 3.33 3.93 4 01 4 09

WCL 3.27 3.4 34 3.60 3 7 3 67

CIL 3.49 30- 3 72 3.07 93 10

Poaor Sources

du ds or ptr supoy to \ us S t dFt otir p

JQi 2.'.
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TABLF 8.3

1 I r T-,

S C 7 ~-' 370

3 sa u L 4 4 4 4 4
Cc

4 EEshergarh P ECL 7 7 7 7 7 7

Supply Co.

5, Damodar Valley ECL 44.09 49.58 52.17 55.44 6030 78.22
Corporation BCCL 16.00 30.00 47.00 61.60 72.00 15820

CCL 38.20 41.20 47.70 51.70 52.20 6 U00

Total 98.29 120.78 146 87 168.74 184.56 303 12

6 Bihar State Elec. Board ECL 5 5 6 6 8
BCCL 88.64 88.64, 88.64 85.00 84.55 80.38
CCL 35.10 35,70 37.80 40.40 41 70 83 10
Total 12874 129 34 132 44 131.40 134.40 173 48

7. Orissa State Elec. Board CCL 6.00 7.50 8.50 10.00 2000 21 00
WCL 2 2 3 4 5 8
Total 8 9.53 11 50 14.00 25 00 3C0

S. Madhya Pradesh CCL 5 6 10 17.10 20.00 O

Electricity Board WCL 57 62 66 71.00 00 00 122 C
Total 62 68 76 2: 10 108 0.) 17

9. Maharash ra State VCL 21 25 28 34 40

Electricity Board

10 Uttar Pradesh State CCL 1.5 2 5 8.29 10.7 3 13

Elec. Board

Future Trend

88 Certain qa.t.:.a c m 's foreseen ;eaj

S8.1 Study Oas xL:ated t.at most econom o er Ktrm-s-n
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re Ti rvsio il bW exende to selected15 mines, Wpein gas mins. Sd

to -o the mine

Teta ve Reqirsen of FundsA r zO

8 9 Hequirement ofi~ ifund is catoedinm the ctal eimaeo hedfeet rjcs.Hwvr

nM Due the invaesutme ind thesenpots rutn ofxpoditre to-p bC inre nC rergaisingo
owern supply systm.s etimcated to bhe ofeted foredro Rs.ing 451coes. Break upd istgien afnery

( Rs n .res
Mattr t a e wir Tht rprviio to ry eatede dto aeced pnw mnes, *O' gas Cf .

th rnM D e fe-adersiae a frNu.nofiterto cofnVner's cSnnect :CC thm SuC p y esablies

8.1 sthe stabty o power topphy ntor ensilaine indditin oiprductiand withr safety o

8 S ) pov cr gcs ratiun pitof ly in Easctcrn India3 is fa- from , Ostfictory an-d us such
sn and matria seo up catie thero pobver statins, Co brid exc!usiwaly to c ter thcsp ned of

Tentati e ARuhrorv n feerbt of Fuc3ds

8 9 Requirment of fund is catred in the capital estimate of the different proj:ects. However.
a; ta t inv,:striient in- these prej"cts. tlllx titr to L n~Kin ro-orcanisationo of

poA~r s.py system. is estimated to be of the order of Rs. 45.1 crores. Break up is given IS under.

Em . [CB SC CL. V''c L CCL L
Ame0n IWO M0.1 200 5.00lO0 4V.10

Matters to be taken) LIP With roClttd age:croS

810 Pun c' up;)ly interunton hu\\vtr smil ma\ Murct Ye CoWi puc n scrceaj and nlTr
~a-v. I ''U ,IU~ isu mOSialy due to the su;,py at 11 KV an] VW .'u- r :;,) ; K to "los, if

the nv -- . v fe-dors have a areo No. of other con'-n 're conimc; 1 :a tMay .S½nIT; a~i'
i; .:, to 11oJO ind I: Ut lecis for in,? ohms or 2qn ~ 2f nhw2

8I1I As the stabkty of power supply to mines :.linked in addition to prod uctie:,n, with safety of
men andt miterial, sanions thught is to be et.iven to this prolem by the co 'c ''-ed only a j& .0

Cemmr. FY :rty Authority. One ef Mh probable s'd n- cm, by, to 3~ 2 !LV clo- od to
C,) CO it It2 :1 a;, On: 0. U; n. M LK, 1 asP 2v
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nd ¶>o be f benefk$e irr m of the cos: In ca. f non-cokng coa s, the issue

is baucaly one.of econiomics and bend oni i rsord to 2,,ihy koeduce 'u.. n - 'nure

C1!K Co

9.1.1 TaLe 9.1shows tha forecast of tot! demand for coa! as charged to ove:ns in respect of steel

plants, Durgapur Coke Ovens Project and FCI, Sindri. The share of this demand that would have to be

bcrne by Coal India is -so indicated.

TABLE 9.1

Forecast of Coal Demand as Cnarged to Ovens
(in m t)

197 8-7-19 1 7 L- D 1 1r!2;1 -8"12 1982-3 19 7 -8

To,, demand (as chared to Prime 10.21 10.10 0.94. 11.72 12.64 16.01

oves Medium 5.94 5-39 6.49 6.93 7 4 11.22

Semi-coking 1.43 1.28 1.33 1 J.36 1.43 1.85

Total 17.58 17.27 18 76 20 06 21.61 29.08

Share of Coal India Prime 7.19 6.93 7.65 8.38 9.09 12.42

MCdIan 5.09 5.04 5.62 5.92 G 35 9.85

Semi-coking 1 .43 1.28 1.33 1.36 1.43 1.85

Totai 13.71 13.25 14,60 15.66 16 87 24.12

Existing Washery Capacity

9 1 .2 Coal India at present operates the fo n washees

(A) drimo cokmig coal Capacity (in m t)

1. Lodna C,40

2. Dugda I 2.40

3. BhjLudih 2.00

4. Pathcrdlh 2.00

I DUdcY 2-

9.20
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HrN r' if)(! A V I tv of Waj ui Co rJi Coal

S1. Items 1978- 9 1979- 80 10 8 1 1981 82 1982-83 19L7 8
No

1 2 3 4 5 6 7 5

1. Demand on Coalndia 7.19 6.93 7.65 8.30 9.09 12 .42
2. AvaikabU'y from the

exist ng washuries 5.33 5.43 5.53 5.6 5.65

3. Direct ft J 1.GO 1.21 0.23 0 3 0.88

4. Total a'-nalabiity (2-, 3) 6.93 6.69 6A9 6.14 6.53

5 Deficit (--)

Surplus ( ) (4--1) (-:)0.26 ( ) 0.24 (-) 6 (-) 2.16 (.) 2.56 (--) 6.76

Availability from the Proposed Washeries BCCL)
6. Sudamih - 0. 67 0.99 1.17 1.17 1.17
7. Mo d - 0.38 0. 87 1.18 1.18 1 15

Barora - 0.12 0.18 0.21 0.21
9. Pootkee - -- - 1
10. Now washery - -I-- - 8

11. Bumary -- 1 2

12. Tolal of 6 to 1.05 1.9 2.53 2. 56 7F

13. Net deficit (- )

Surplus ( ) (5-12) (--)0.26 ( )0.81 ( ) 0.2 ( 0.37

14. Shent erm steps to meet
deficit

(a) Additiona! y''d frm
CC Wash s 0.09 -- 

Total of sho' r t02sep -.



TPBLE 9.3

Oetils of the Proposed Wwrhcries in Princ C n ctc

: Washery P .w coa Typ: nF [xpected y e xpected C'p, I
BCCL m p.ut th- -eir of -

c pac, t pla nt C!' an M ddh I ommr Tca! T )-J;
(rnt/yr) Ssicyning nti -

pated 57

1. Brora 0.48 B 50 25 1979-PO 38 0
2 Sudamdih 2.00 A 70 15 1979-80] 37' 2 '-C

3 Monidih '2.00 A 70 20 107C-80 j

4 P-ootkee 1.0 A 67 16 1984-85 150 - 140
5. lLary 1.80 A 67 16 1934-52 150 - 14
6. ',,w washeries 2.60 A 70 15 1937-88 200 -

Total (1 to 6) 10.68 860 >75 335

TABLE 9.4

Demand and Ava.abiIlty of Wsh:2 Medium Cokir CoIl

Items 197&e79 - 1979-30 1930-81 1 1- 3

2 .3 4 5 6 7

1 Demand on' Coa! Ind;, 5.09 5.04 5. 2 5. 9
Availabihty from tne vist ng w aseries
of CCL 4.1' 4.23 4.79 4,57 1

3 Direct feed 1.30 0.89 0.25

4. Totafl avai!bihty (2 -+ 3) 5.47 5.12 5.04 4.5 7



2 3 4 5

Surplus, ( a) (-1) ( -) 0.38 ( )0.08 (- )0.59 ( ) 35 ) 5 )

Availability from the proposed wash.ies

bu. Pamgarh (CCL) -8

7 Nandan (WCL) --- - - >56 C
8. Mohuda (BCCL) - 0.40 40

9. Junkundar ( 'CCL) - - 0.24 24 0

10 K (CCL) -
11 P. arej (CCL) - 1

12. Ttal of 6 to 11 - 0.64 1.78 3 5

1 Ne t def ict c( ,

Surp!us () (5 12) () 0.38 (+) 0.03 (+) 0. 0 ).43 )

TA3LE 9.5

Details of the Proposed Washerics in ,edium Coking CCal -ector

SI VI ery Raw coal Type fO Expected y d % -pcted Capital nve lent (
No input punt -- ar of

cap:ac ty Clean Midd'7ng commi- Totai To,,,, al 'vi

(rm /vr) suoning anici- du- ng a rn
pated 5t l 1:73

122-, 2

Jhunkundar of;'nt

(BCCL) 0.42 B 73 17 1980-61 20.00 4,00 16.0 n n: d

2. VMhuda (BCCL) 0.63 B 74 26 1980-81 28.00 8.20 20.02 n b. 3

3. H mgarh, (CCL) 3.00 A 60 22 1981 -32 257.70 - 2.7.7.'

a, (CCL) 2.60 A 50 25 1933-34 253."0 - 20.0 5

5. N dar (WCL) 1.20 A 9 30 1231 -:2 100.90 - 1 9
r (CCL) 3.L A 0 25 1 .'- O.C.

T 1 to 6 10.85 959.79 1 2)



ent of c and other det s ot the prOpOuO i e i I i j J

un

'd.~~i -rr ri',i (lO<It m Y Jplo-

and the output froa the plant, w; Inw co p11) o s r rn b9-

* '"C f ! n othrIr cl(- J'5 for thi-s tnt arre sho kv. i n Teble 9.6.

Ouality Control,

can 
nodut -wahries e n co!,

-*d" ngs and rejects. s planned that washies will controi the peia16°/

C!Ipond ng upon their des gn and raw coal parameters, the ac-h ontent in clear c';al v'r es, fron, 16%

1a ha+ n midd -;s wil be maintained at a level of 32 3%. It is also proposed in view of

the incie&'5fl9 proporhoci of fines in r.Iw coal feed and increasing ash content in the fines, to make

Provision for upgraatiof e of fines. Suitable provision is proposed to be made to dispose of the

iflC~ ;~rg---cent-ge of iejects,

Tipong Washery

.7 North A -san Cc amelsj prod ce coal h is prime aYng. However, at present, it has

rot been possible to use them in steel plants because of their high suipbur conrnt. A washery has

at Tipona to b-neficiate this coal to decrease ts a content so that the same can

blended witho high ash and low sulphur coals and used in slec1 tee t t. If this is not t-sible, the cue1

GL be exported. Phased requirement of capital and other detalsi~or this plant are shown in

Table 9.6.

Non-Coking Coal

9.2 beneficiat;on i proposed for pCier coal mainly to save on froi;ht charges recluding saving

in '. et '<K costS of i11s- 'ash handling p!ants and saving in handling and storage capacity

of ca) and to reduce strains on the national triansport system. Incidentaly, this veil amo reSuit in Supply

of c 'st tqual-,ty of coal resulting in increased efficiency of boilers and increased pniit life.

BeneCation plants arc also proposed for mines meeting the needs of export dnd V r plant at

ii Is of the beneficiaron plants are shov.n in Tatio 9.7

Central agnetite Plant

a h extmq vwa!ieries and pi'oposod new washeries will be consuming a consderable amount

of prepared magnit , t posed to a a Ptr. n; lan 
d

Coal Ind a in Daltongani area where BCCL owns a magnetite mine.

Capita3l ivestment
t ot Ould ro uired ftr installatien of co i ca washeres

ti,. ion ploi ts for se! e ci;cj i "oii Itn



TABLE 9.6

Details of Proposed Tinong & Sectalpur/Sode.lmr ,-ie:,

El Name of Raw coal Yield % Expected y'.tar of C on s
No. the input cpacity -- --- ---- commissiotin. - -

washery (mt/yr) Clean Mirdoing T a:

. Tipong (NEC) 0.47 64 16 1982-83 1
2 Seetalpur 0.95 60 15 1982-83 5

Sodepur (FCL) 1.42 - -

TABLE 9.7

Details of the Proposed Berficiation Plants for N' -C` iI C

Comrpany S. Pnefic ation Anual Type of Expected Capital mvcz '< R S
No. piant raw coal the year of - --- -

Input plant commi - Total To )o
cap acity F ioninu estima- du - ni in
(mt/yr) ted 5. 7 78

[CL 1 Dhemo -ma in 0.45 D 920 31 30 30

2 Anrtna ar 02 - D 1 984.-85 30
0. 90 C 1984-35 30

b-total (1 o 2 1.77 90 - 30

CCL 4 Jimngurdah 3.0 C 1921-82 71 71
5 Bna 4 5 C 1033-04 100 - 100

6 Soiuh Ba-

34 47 47ni 11 5 C 1923 84 474
7 Jai nr:th 1.00 C 1 33-84 29 29 p!

n t

al (4-07) 10.15 - 247 "47

nto * to 7 11.92 - 337 277



Tf-ABE 9.8

EstimatedI Capitai Inve-;tnwn on Proposed Washeris and Bereficiaton Plants

(Including C i P and 1 1 fications in Fxisting Washeri.s)

(in miflion Rs)

Company Washeries/benefickl- Estriatd c-A Estimrn Ad Estnmated lotal invest-

tion plants/modCi- nv.int capita inve cap invet ment by

cations in existing during 51h p an ment duling ma ni dur og 1987-.88

shries 1 978-7' to 193 84' to

1982-83 19 B

ECL Washeries (Tipong) 17.5 - 17.5

Beneficiation plants

(inclding sen -

coking) 67.8 60 127.8

Sub-total - 85.3 60 145.3

BCCL Modifications ,n

existing washaries - 96.4 4.4 100.8

Washeries 317.0 371.0 220.0 908.0

Magnetite plant - 10.0 - 10.0

Sub-total 317.0 477.4 224.4 1018.8

CL Modifications in 8 814

existing washeries 87.8 60.0 147.8

Washeries 507.7 303.1 810.8

Beneficiaticor plants 161.0 86.0 247.0

Sub-total 756.5 449.1 1205.6

WCL Washeries 100.9 - 100.9

Sub-total ,- 100.9 - 100.9

Grand total 317.0 1420.1 733.5 2470.6

Plant & equipment 206.1 923.0 476.8 1605.9

Others 110.9 497.1 256.7 864.7

Total 317.0 1420.1 733.5 2470.6
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Chapter 1o

Transportation - Rail, R oad Eic.

In I roduction

10.0 This chapter deals with transport of coal by different modes and various steps taken, and to
be taken, to build up the transport potential to the required level. An analysis of the coal transported
in the last two ycis by different modes has been worked out along with the anticipated total require-
ment of transport by each mode upto 1987-88. The total figure has been in each case broken down so
that a clear picture, of the extent to which the transport potuntial would have to be developed in each

ea, can be had. In the case of Rail-Transport, coalfieldwise and directionwise figures have also
provided.

wise Classification

10. 1 While the bulk of coal transportation is by rail the other modes of transport have and will
continue to play a significant role, as may be seen from the Table 10.1.

TABLE 10.1

(in mt CIL only)

Modes 1975-76 1976-77 1977-78 1982-83 1987-88

Tonnes % of Tonnes % of Tonnes % of 74tal % of Tonnes % of
total total total ' total total

By rail 59.81 77 61.48 77 62.94 74 115.86 75 139.82 75

By Toad 13.37 17 13.21 16 16.18 19 16.20 10 17.00 9

By other modes 4.81 6 5.51 7 5.55 7 23.03 15 29.85 16

Transport by Rail

10.2.1 Since about 75% of the transport of coal will be by the Indian Railways, this mode of

transport has been. given special attention.

Development of Rail Transport by Coal India

10.2.2 Reduction of the number of loading points from 699 to 296, extension of 143 sidings so that

these can now accommodate full block rakes, mechanisation of 208 loading points and installation

of 83 additional hundred tonne weigh-bridges (so that loading and weighment can be done sitnulta-

neously), are improving the potential for rail transport.

10.2.3 Table 10.2 gives the break up of the reduction in the number of sidings in Coal India

Companies.
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TABLE 10.2

Reduction in the Number of Sidings

Company No. of sidings existing before the No. of sidings at present
rationalisation scheme

NEC Not applicable Not applicable

OC 1 3P23 123

WCL 64 52

Total 699 296

10.2.4 Table 10.3 below gives the progress in siding modification and the estimated expcnditure.

TABLE 10.3

Progress in Siding Modification

Name of No. of sidings taken No. of sidings where No. of sidings where Rough estimated

Company up for modification work completed work are in progress expenditures (Fig.
in lakhs of Rs)

NEC 1 Nil Nil 4.30

ECL 32 23 9 119.30
BCCL 67 29 38 341.84

CCL 22 7 15 235.09
WCL 21 5 16 176.79

Total CIL 143 64 78 < 858.32

10.2.5 Table 10.4 below gives the progress in installation of additional 100 tonne weigh-bridges

and estimated expenditure thereon.

TABLE 10.4.

Installation of Weigh-bridges

Company Position as Additional No. ordered No. No. under Expenditure on the
on 1.4.76 W B's installed installation proposed installa

proposed tion in crores

NEC Not applicable

ECL 1 (6)' 33 9 6 7 1.65
BCCL 2 (9)' 6'' - -- - 0.65

CCL 12 (2)' 24 4 1 3 1.20

WCL 13 (4)' 20 17 3 3 1.00

' The figure refers to Railway weighbridges.
The figure refers to weight-o-rners.
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Y u

C L Cuun ry CI L C.ounf y C I L Country

19 5 76 5704 G216 2253 3061 79F' 9277

1976-77 5991 6400 2175 3046 8167 9447

167/ 78 6105 6570 2275 3161 8380 £731

Estination of the Future Requireiment of Transportation by Rail

10.3 In order to laydown the extent of rail transport that would be required by the coal industry
in genersl and Coal India in particular the following analysis has been madc (Table 10.6) To the

to. rt n ti td production of coal, the production of hIrd ce.., LTC coke, washd coal anrd middling'

ha\ been added From tHs over all production figure the foovinq quantities which would not

require despatch were deducted

a Collierv consumption

(b) Loss in washery-rejects

(c) Loss in production of soft-co e ; and

(d) Loss in production of hard coke.

1 he folowing items were deducted from the total estimated despatch:

(a) Raw coal to washery;

(b) Washed coal to steel plants;

(c) Hard coehe

((,) Soft cekeTo the extent these despatches will be by
(e) Raw coal to LTC plant ;eans othcr than ra

(f) LTC coke

(g) Ferimzcr;
(h) Power station and

(W Ot rs.

T he overa dcsp. h by rail wv as thus obtaind.

10 4 1 In order to facilitate estimation of the requirri section capacities. Table 10 7 qives a

bi ~ eadce n the total rnovenmt by rail, coalf Ad a and drc andse. a 10 1 Iso
re Au ;t~c'r 1'101 1e -c ! at !! d indA u thO Gin .10 tin' I.t a. n ~ 02

W1 .



TABLE. 10.6

Estnmation of Future Requirement of Transp aor!,.o;. bl

11f 77 1977 7 1 1 9

CL A:

47
4 56 7 8 10

1 Total prfoduOct on

334 101 28 89 Y, 03 87 100 50 1- 13 105 7 7 39
a1 C. 75 0. 67 1.19 1 .9 1.5

LT324 2 3 3 2163 4A24 [124
8 93 10 45 8/9 1029 9 62 1 35 9 ? 14

ddb3 3 41 3 2' 4 4 24 3 V,9 3f 2' 24 F

141 '19 13 0?1 110 "W 12:39 H'32.81'0

2. OuantiTy r, , requiring depat.h

C rv cQ ' te0 1 335 3W/ 332 3.1 35 33 3

In w ' y 1 3 1 1 3 1 53 1 20 1 53 13 g

t n ro s r 1 1of 1s26 126 1 26 126 1.771
-ss n of f 1 232 03? 3 032 032 r32 02 3

657 11"- 10'-

p 1C 597 4 6 7 3

0 7i 88c 30,5 1 34 11 i

4 D e~Sp Ches by t Other thin

'. CO 1 -S 9l1 1 9.11 9 51 44 44 8. 90

d - 0;>, 1 75 1.19 1.1 12'

.0- to L -'- - 0 1- -0. --

- -, 80 . 1.97 1 3 0. 1 5
0 5 4n 1 .51 

4 2 3 5 4 6J 4.65

1 T ' 29.

T.''' f 73'



10.7

| ! D Iiy a' m)H

F!.d D 1976-77 97-7 8 1)78-79

3 4 5 6

B har Ab ov MG S 1867 1916 2373 4

Reow MGS 682 700 867

Industrial area/LR 1058 1086 1345 3 7 3

Indutrial areaR 1376 1412 1750 7

Down country 1418 1456 1 30?

Total 6401 6570 8137 `7

rauli Via New Katn

To Oura TPS 261 240 391 3

Tota261 240 1

C Katn to N R 130 130 0

) Korea- Rewa Via Kaini toW R 64 64o 852 2

Via Katni to C R 215 215 5 3

V a BEaarshaw 43 43 57

To 1032 1028 1 64



3 4 -5 6 -

Krba Man Irn SEP & via

Rr, ur 220 220 230 235 .6

Total 220 220 230 235 6

Pe'.., Kanhan Via Itarsi & Bhopal 30 35 43 4

C'and;a & Urnrer Vm Itarsi &t husawal 62 74 92 37

Up to Nan)ur & for CR 50 59 74 73

Others 410 493 603 637

Total 552 661 812 33

Vm Vpywada 36 37 47 47

Others 32 32 45 4'

Tata 68 69 92 9.

indus!ries(Others 36 29 36 4

RIA 1Vs 35 28 35 35 32

71 57 71 7?

v wa'uVda 842 836 181 9

961

9447 9731 12239 2:7-
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1 1" r

r "0 o22 UZ '.

nt p ''' o

Tho n(2i o of the RRiganBankura Bn Lin would for ntnce ena r

co firomin tnis ai, to ,ao) to the {.u r (tHus L

BEl Go.

(d) Thse is a con- d 0b emount c1 nw coaIi t'ni1. 2 1' iiov am Smru

(e) Snce O c tr fic from CIC via Katni junction "il also h doubled by 1987-3, th C
litieS Cf Kainil ju ction would requirn to b; further imrov d so th this yard can ( n2 r to

the trafne received from Singr au and CIC.

Dovelopment o Railway infrastructure

10.51 The tonspnoatrin of neardy 12P million tonnes of coal washed coaL nm-dings etc by raj

1 c. ons mo ted in Para 102 21) wd ruiry tuwher delornment of ruiwaydnfr

ture besides the steps already enumerated in 1 u.2.2 aoo. .

New Branch Lines

10 5 2 A large number of new tin:s which have na rIl fQVity at present aro bing dev. d)

th gron demand Thee wond hav e to i uconn -d to : . ny nvork v, fl

cml p)duceuld Cal he mIoved to the demand points. The main new ralw: y lines that woud h.

u od in this coirneuction are as follows

Kerela Road to Jayant

10 5.3 The ra ways have agreed to conmuCt a hne tom Nh Kok Read Stt on ((un t0-

.uncton-Smgrau Line) to Jayant as a branch ne (u, at their own cost) The comtruc tn

I c m nc on 1st A ni '77 and thi- id be con j Mrh, ' 93 F? W . Y

hne woud cate! to the Jayant. Dudhchua, Khedia, Marray Bma and Kakri block s. Co pi

this aea wou be deotched to Obhra and consum- - the v.est a I d b

TABLE 10.8

Co:J / in a tem Si"ra Cr cia

Si N. Power House 197879 1903081 1982-83 1b';-

3 4 5

5! t1
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V, 1 v C
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Mael to Ramgarh Washcrv t tom the

1 54 The 30.4 Knns o w serve the Ramg ,vIII Sr outh E ern Raway. h
n Go~a ca- d dM~iatot ichesfrom Ramg

d cns ruco nTplv w -
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wNould be abou
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C I *" 2C ,'7( j~

C 7~n ~ No. of sidings Ap roach In h Yard ength To
'n K sc in mi c. r

c C N; N
C L 24 105 276

CCL 3 7
171

CL01 17 3226 25 21-

Transport by Road

2 TabV 1 0 s twhnk up 0 tm sv rt hv rc ,

TABLE 10.10

Transp hy f
n~ mc tr

1 76 0 1976-77 1977 78 192-3 1) 7

C 0 i5 l 0 COI

CL 2,73-443

CL 2 2 i4

.. L 2 .10.



iNi

Ti,

T o t b ro

i qt f '> by .("dr th L i t

TAFLE 10.12

Trans p' .'.'by Cther than Rai & R/
(in m t)

Actual AI il ipa1'-,d

7 7 197773 1 82 13 987 -8

rL NI Nil N Nil

EjC 0 434 0 34 2,33
C 1 870 1 870 7 n4 1009

3 210 3 250 13 43 17A6

5 514 5 554 23 03 29 88

C "i d shnpimp and rever le transport are being used for tansporting relatively smal quanittes

i - nd 1c!usaon it my h' said that the Indian Rahbavys Iad 1,w to bear the brunt Of the

tThe rA v insAtu l mm is b- ng doeQI . near the mmws s I

wt d mr, :an not enly with chwas in CoaI ia but aso mth changes in the Indian

R. TR s Ps bcWn kept i nmind %%h le phnin the triniortation et coAl
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concern a ong the en.gy planners of the country. As t standS now, fTni the points of view of clean-
'enS ano eose of opat on, pricray of coal perhaps stands only next to a;. But reaLty of the situation

empts for more and more use of coal in every possible sector.

Approach to the Problem

11.1 Keening the above in view, number of R & D schemes havc benn taken in handi with the sole
ooject of uoosnng up the coal usage in the vadious incustias sectors. -7 he socio-economic condtion
ofthe coury and the quality of coal resources as indigencusy avaoi,_ia weru kept in view in project-

E vau ; D pro'psals in coal sato area. vhle C mi mp sor hecnon C! tne

VOs scheames in coal utilisation area for the next 10 years have been based primarily on the themes
o consenmi on f cokng coAt oil subsotution, dvelopmaent of clean ?d c;eap dorestic fuel etc.,
0o atteap has been made here to include even any well proven techrology/process which ; much

c baoi sva ad perhaps holds Lss potentialities from that a nyle for inrediata instaliation atleast
v%.thin the next 10 years period

ansis of Assessment

11.2 OD al the commercial fuels available today in th mraret, coal is the cheapest cne and with

adequate cov reserve being avalable in the country, its demand is likely to increase progmssily not
c -v fWr me : § the Nery requiirements but also as a fecd stock for oer coa p. ducts ard cnmicals.

Cue consideato-n, has been given to the coal demand projections for the 5 year plan perod to the
sczav a Nman of existing coal consuncvs and their likely growth in futurn as !! a to the
cevelopmertal potentaties of new technologies for consoldatnine the picture as presnted in this

report brninout the thrust areas. On assessment made n thiS connection, it appears that much of

I-e future coa! demand will arise from the conventional consumer sectors lke power, steel, railway,

cement aco-soaniD other idusriks. Keepng i vew the doa pment stqus of am na of the

established technologies as well as some of the new technologies that are currently under develop-
ment, proposals have been included for setting up commercial se low temperature carbonisation
p ants, coa ased p rducer gas plants, pressurised coal gasrcation plant etc., besides many ,hur

snupics me os a sprely mainiv under 3 dIfferent sectos v7 mnoT arca Nmdr Il And

c esto ui -nrs of al such schime arm givn m T A 11 1, Tae 112 and b 11 3.

To:e 1 1 yWamce fund reiment for alsuch Wold schen:s.

1 11



TABLE 11.1

MeIlurgical Sector

Nirne of the Implemen- '77- '78- '? 0 'a1- '82- 83- F-stim ted n b c ve
No. Pro ect ting 78 79 80 P1 82 83 84 cost s w

/gc ncy/ to
Company 87-22

2 3 4 5 G 7 8 9 10 17

Co-l blend irst CMPDI 'T r
;;rogamme HISL (1R & D) --- "V - ------- -Lst t

2 T f-er form vd CMPD ---- --- 14 ') L
o proje (o0') h n

coal throug hput)c

I Irique of -MPDI -- 25- IL Tu d e

(PFLpc C Cr

. Unr) f- c,% d, c u

4 d-bo carboni- CMPDI, -5 IL
'-ont ! nt at CFRI , C: L Xn
F IDh d MSL( R i D)

Actul proj i co!t is Rs 30 P lakhs outt of vvhich HSL (R &D) is corotted to n ovide Rs C 1"



-TABLE 11.2

Industrial Sector

Si Name of the Implemen- '77- '78- '79- '81- '82- '83- Est'It

o Proj ~ )e ing 78 79 80 81 82 83 84 ro Rs

Agency/ t

Company '37ly 87<

2 3 4 5 6 7 8 9 10 11 12 13

1. Conversion of CMPDI/ c" b 0

Lancashire boiler CMERI,

to fluid-bod corn- Durgapur
bastion syse m

2. Desulphurisation of CMPD - 0.43 N C m

Asoam co! by
baocrial mn-ans

3. Sovent rfining of CMPDI 
C,

coal CFRI 6 C n
4. emons tration CMPDa.,, o n CP

plant for pressure HSL(RED) ----

ficatico of coai

5, Cabon bL ok from EC, ~~

AFmIrn cc,! (D - CM PDI
ncnstration plant of

3000 tes/yr cIpacity)

6. R!D trial with low CC
i CT coal in power CM PDI

o2CO ..by
7. Centraz produ- WCL

':tr gas pGi t at

;uur/> lk

8 h- ie COKe WC~.L -- -

*Capital cost of plan Rs 10/- crore may come from S&T grant of steel sector



TABLE 11.3

Domestic Sector

SI. Name of th1c Implemen- '77 '78- '79- '8D 31- '82- '83- Est[mut' Obc'
No. Project/Scheme ting 78 79 80 81 '2 83 & rosP

Agency/ to i 7khs
Company 87-8

1 2 3 4 5 6 7 8 9 10 11 13

1. LTC plant
1.1 Darkuni CMPDI/ --- 5200 Q'L j T"d

CIL c n

1.2 Delhi CMPDI/ - 6000 -do
CIL

2. Domestic chullah CMPDI 1----- 7 c -

3~ Domesitic nodules NEC 
om Assam coal
100 tpd)

e tcolk plants
A Salanpur sub- [CL - - 137

(200 :pd)

(b) At Mugma rea ECL 
'0 tpd)

ostic briquette

(J) tJK Nagar colliery ECL/
(100 tpd) CMPDI

b t noda opencast ECL
tfr m o



-- 6 *7 8 9
1 2 3 4 6

6 prmn _m L -~ 20'
chanised soft coke CMPDI

dc

7. Cornmercial mecha- ECL

r:sd soft uome plant
(1000 tpd) 410

3. PelIct coke plants BCCL u U,

(3 plants of 200 
C

tpd each) 160 to

9. Lriquettin plants BCCL

(2 p'ants of 100 C

tpd fach) 35 CL
10. [ xperirnealW me- B C 

>1L

charaed Sft coke

plant

11. Pelot/briquette plants~ 
1___ 0

(o) At Gidi (300 tpd) CCL

b) At Giridin (100 tpd) CCL ------
C3

12 Domestic bnrquCte CCL ~oo
Cant at Swang
Phase-!, 100 pd,

hae-fL 250 tpd)

13 ech 'pd soft CCL n>

qk. pc t

14Dmest c b)riqutette WNC L

pant (150 tpd)



TAB0LE 11.4

Brcak. -up of Investments on Coal Uni/isation Durin; Net Y

SE Pro ect/Scheme Actual ex- Expenditure in Vith rlan period T
No pend ure in -

1977-78 1978-79 12 3-3 1P90-81 1981-82 1 32-33

1 2 3 4 5 6 7

1 L TC plants
1 'uni 7 1293 1100 1600 1000 - C 1
1.2 D_; -- 3 100 1. 27 7 C
2 Demonstration plant for - - - - 60 C

pressure q-ification of !L D
Ioal-

3. Talc!r formed coke 1 60 420 420 20 21 - C
4 Fl bed carboniber at - - 8.5 8 8 -2 5 C1%

5 Conv.ion of Lancashire - 1 4 1.5 -- - 5 U
to '!u bed C

r Lmbustion e ten
:ulphuris:sion of 0.21 0.22. - 3 C1

m coal Ly bcterij

7 chllah - 0.6 0.4 - - -- 1 C
8 Sr) Lt feinj of col - - - - 10 20 ;i f f

9, H u n of ala -l - - 800 700 500 5 2J 3
FE p oce- fir formeU

en-mk ) COO tp 3
n blac fromvsm - -- 177 73 2 0 cm, 6

11 Domestic nodules frern - - 30 20 - N T C
m cmaI (100 'od)

1 eo'- niin - - 100 37 -- 7 177EC
pu:rsub -rr 2a 'ir0

e 30
I <0



1 2 3 4* 5 6 1

-Domestic c uette pIant 5 40 35 80 LCL

J Nairar 100 tpd

15, Dorn'stic Mquette pla!nt -- L

Irom Dobrara sam coal
200 tpd

16. Aechanised soft coke - 20 10 - 3 F DI

plant (R & D) at Mugma

17. Commercial mechanised - -- 40 470 E CL

soft coke u nt 1000 tpd

18. Three pelleC Coke plant 12C 7 10 CL

each of 200 tpd in BCCL
19. Domestic L juette p!int -- 50 30 -0 160 CL

at CCCL, 2 plants of 100

20. Mecrharised soft coke -- 15 10 10 -

plart (R&D) at BCCL
21. D ostic briauette plant - 50. 30 -- -- 53 CL

at Swang (P hase-l, 100
tpd, Pr -l 250 tpd)

22. Prit/ie n*te plant t - - 50 C7

Gidi 300 ',d

23. tbiq eplant at - - 50 30
Giriih 100 tYJ

24. Mechamsed soft coki -- 10 10

mcCg (RD) C CCL

25. U,'tin ooIDT - -0 20
c is n pce:r piants

26 CGntralise producr gas 0.875 0.875 18.25 - -

pcant at N'ur/Nak
27. m30

z2 WCL, 1W C d

23. Beeahive c'ke oven at 5
"CL

Total .9.035 1463.695 2199,9 3252.75 2305 9 u

Capital cost of plant Rs 10 crcre may come from ST g o s:



out six lakhs parsons. oy nr devirpnnt nt

Pn; rd chalked out perspecu

MANPOWER
strtegIY

121 The 6 lokho people on J .e mW -f Coal Ind;I consti.tCs almost 40% of the total work force of

1 6 c lmak i the Con' si Government pib sen'or undertaihngs.

Thks n ydi ao the Cntr Govr nentcou n picture. Out of the total capita of 11 T00

icis in tr ofthe investment in CoA o da is less than 10%.

As pu n c f s rf 5,nB u of Public Enterprises the ivestmei in coW nlstry for eurh ph was

a p A 1 ur Ks in steel, Ps 3.02 lakhs in chernals an d Rs o ill inhsy

e en-,neernq. The averag for all tihe industee, ras wcP9t !s IC' 
k

eng ne asa g.nge durin the next neuns. Thqugh pf flosophy during the next ew

yea*rs v& ii .. to achieve f ctive of generating nigher d

verss of mevlhaiisetion cannot be overlooked, The me iet nion ti >it pr t

be iow"rG I needs be based onisa tecnn onY su.t.AL!,'- to tie lechnolog'ical envronmnt o

the contr an ll be unm'd at .lucioI human drudeqry, to cope up witn ile riinvay lod;

theounry and w b aimea reducmg hun esect of siny, e e. Another ,ctor wach is IJKAY to

!arsure th"ulyo co" . a! in resp nsdchi n cs av ob

elie't tne employment potential ;S Gp~.xGg of lirge opn: lt n arvy CI i'ive to W"

n ectIth Dem pooymen poeta iOfl' exi-ting in the manpower employment in the coi

m aadtiliStion w%,jj gt coire a 'or e'mple in BCCL &ln n ,< 'JmA' Wi

n1 Stw' 976 was 1 Ws ythi mill be reduced to about 1 . la khs by 1937-3 whn b pt 0

A' 1 tkory to go up to more th~ wh mJ win r0 o 1 o tonn, in 197677 Anothr

to is in th' x of the manpower eploYmnt in the incAu 'ry, propoi tans of un-

W m vy rk~ r is li.,-Jy to b"e, rdica 
c'i'3l. of t0 '' ce~ tho i''s' 

i

work t is bh etytlo to oncrea3se in coal produict oni
-c ot a in the same' proportionl i o m~~Irc~~ r t

emnt nm

12.2The nanpo'r pAu t3t likv to emergc by tne end oi 100

12.1 ThiN me ris that Co2 Tida Ltd manpow ps subsidiaies will be able to "')s h' ut 2,U33

12. Th r mes r t 10 yars. Cot aj ofs nbt 1th,0 addjwalo s fr i d V



Companv 197778 1972.79 1979 -0 104) 21 19P1 Y i"71U3

1

TRATNGG
Ob etiv\ o' Oanpoer Tr . n og&Dc omn

12.3 Foioving objectives have been sat forth for efective utilistion of exjsting manpower and
a!o with a vew to poide maximum job sadsfntion and career development cpportunitie 1o tho
workmen deployed in coal industry

(a) Ensuring tha e, ery sing emp!oyee the industry is given an e>x:sure to L c rnmrn
requirement in his/her present job.

(b) Ensuiing that training for all non-nianaqeria' and key technical p-sonnc! is Civen in a
such that the r-quirement of addtonal siled0 personnYe rng , ' 1 ran or
rnaximum possible extent by upjrading skilsa of uxistinq personnel,

(c) Makiog available on a continuous basis an invento; of >d > nd quo::fled tchmc-
supervisory personnel within the organisa:ion, tg meet the adaitional requirer imt of
supervisory personnel, in the cont-xt ci mecharOsWtion, modiaion and expn of
our multifold activities.

(d) Preparing realistic managerial manpocwcr succcscion and develorrent p!hn, such t -a
adrcKonal rcquirement of technical and non-tech.icd personnel is met primarily throu m.
quirement at the lowest intake level, except in high! functiona! and higihly skilled p r
who may not be rmadly avLable wihin the organisamon.

(e) To provide maximum opportunity for if-dc topment tovards acquirog iaIhly pru
qualificaticns and compeknce through action learningj an-d other p! ssus

(f) To impart training of safety on min: a;. achi"

(g) Training of fresh graduates, technicians and trade apprenticas to fuli the statutory equ rt .
ment of Appronticeship Act.

(h) To ensure containment of manpower pa.iciarly in coumpane ha ig srpius
by imparting training to such personnel for their ganful utliiation

Stratejy for Training

124 With a vew to trma: thr stc a to a ive 2 ,n ir'':t h
SK R G Mahadu was appoite n in repor sM 9 Tao id i by ca

*en' ld the~ need for:



7J - C(b) o de p c n c--(nt t, ?,3nin fcilt;- fsuch as the s'!n n o f-:b,rc and

Initial training for newly recruited workers.

Trnng for upgrading skit for up.%,ard moLty and rdp'yment.

- Training ir mechanisation and new technology.

Training for self-development.

12 5.3 Areas and coverage of trainirg for supavisors

- Company information.

-- Leadership trai no.

- Methods improvement and cost control.

- Cormmunication and instructional skills.

Safety.

echnical re-orientation.

12.5.4 Ar:as and coverage of training for executives

Trining in a!! key aeas of corprate. ranagement linked with career and succession plnning
for middle and senior level executives.

Traiing ii all functiona! cras that feature in a cclliery system of mn jement ; all
executives foi increasing their effectiveness in their present job.

Pioblems crientad training rL ated to key proble areas in mine rn agement an .;iied aru.s
for . middle and junior level executives.

Training towards technical re-orientation for executives to cope witi technical obsolescence.

Training Plans and Progress

12.6 A significant achieveiment in trms of the recommendations of the MaTh'ndru Comittee's
Report h as been made. Sotme denticns aa had to be nade to s.it s ci rea ments of different

22~~22' - V. CU a-~ l ~ <~. aa ~ . 1.2w12U.6.



TIal 12 V.2

1 3 1' -. 1

1 75 -

'33 170 -

Pticulars 1 972 79 127 0S 1932--31 191 32 19L2-23 1987-

S1 itaia r2 rcshcr train ng 2400 2300 3300 3-00 4300 2,00
2 Upgrading of sklW 240 280 330 380 430 282
3. Supervisory/manage-

r technid 80 90 1.0 130 140 90

otal 2720 3170 3710 4310 4870 3170

TALE 12.3

Trainin-'g Cetr'Inst :uticos of Eastern C s Limited

(Capita! in Rs fakh,)

No. and Capital Outlay

Particulars 1978-79 1979-so 1980-81 1981-82 1932-83 1937 8 s
No. Cap. No. Cap. No. Cap. No Cap. No. Can. No. C-n

1. Group trairing certres 16 64 3 12 3 12 3 12 3 12
2. Uni trn r- centres 1 3.5 1 3.5 1 3.5 - ---- --- -

Spil over so - --
4 Hostel tranmort LS 3.5 LS 3.6 LS 3.6 LS 37 L S 3 8 L S 4

Otal 17 79.0 4 19.1 4 19.1 3 15.7 3 15.8 - 4.2

t&'Vmber of Pcrsorn-l to /- Trned

Partculars 1973-79 1979-30 1960-81 1981-2 982-23 1937-88

1 t ec~s3>.r tra n ng 2~ U 25¾ . 2Ouo ,-0' ,r.3"02 nJ 33
2 . L.. J33 .. 3



CC

3I n dA u"
ai T n

nzt tuW 9 U-7 - ---

5 Min< nides 47.14 25.85 17.85 12.00 17.00 8.00

6. Hostel/headquar:er, 10.00 12,00 2.00 -

Total 107.59 63.50 19.85 12.00 17.00 8.00

Number of Personnel to be Trained

Particulars 1978-79 1979-80 100-81 1931 82 '1902-83 1987-88

1. Initial/refresher
training 14703 24703 23678 23673 23678 23673

2. Ug ng&. o~ s s 3265 44 4700 41

3. Supervisory/mana-
ermKtechnical 3565 3270 3140 3265 3285 390

TABLE 12.5

Training Centres/lnstitutions of Central Coallields Limi32d
(Capital in Rs lakhs)

No. and Capital Outlay

Particulars 1978-79 1979-80 1 930-1 1931 -82 1982 -23 19 7-88

No. Cap. N. Cap No. Ca No. C' p No. C.p No Cap.

1 V t cOn trainna
centrcs 1 6.00- -- 1 7.50 1 7.50 2 1000

2. Bhurkunda training
instite LS 1.80 LS 7.00 LS 5.00 LS 500 -

3 Excavation training
L S 7,30 L S 10.00 L S in 00 L S 10.0

4 V. shery training
centre, Ramgarh - - L S 2.00 L S 3.00 -

5 Artisan training
entr B3hmrkunda - - L S 200 L S 2,50 - -

6 n~ .~ L S L S 3 00 LS 3 0 -

.11 15C 16



(Crol in R~

aj C'

No. Cp. Nc Cap. No. C 3p. No Cap. o. p. No C

1. Vust bute training
centres -- - -- -- -----

2. G up tr n, ng centres 10 40 4 16 4 16 A 12 AE 10

3. Unit training centres 2 7 4 14 2 7 - AF 8 AE 6 -
4 RTI (Tech. training

insttute set up by thA
company) 1 5.5 1 6 AE 10- AE 10 AE 5 -

5. Training mire -- - 1 30 AE 30.

6. Hostei transport - 18 - 20 - 15 - 10 - 6 - G

7. MD!(Managemnt
developm ert
institute) 1 5 AE 3 AE 3 AE - -

Total 75.5 89 81 40 27

Note A E - Additional expansion.

L S - Lump sum.

Number cf Personnerl to be ?ziind

Particulars 1978-79 1979-60 1920-81 1981-82 1932-83 1%77

1. Initial/ refreshs er
training in V T Cs 26000 24000 25000 27000 30600 3900

2. Up :dnj skils 1200 500 1 0 17r" 0CI

3.v "ana-



n r n. usr AISe

r r

71.Wh Po Ind USISR Ke,

a ntrn1 'r c cruntries for equippim-1 our

ehc lat-t t too l and s Ino d II 'c-

(a) Estabhs hmepnt of t(7n i, - V - n c, c-a

(bb)ato 
trai I ctof 33ning centre.

ib Estabshmn t o~ a longj-wall mehc-aiftrngCere

(c) Training to a gro ip of 4 sen-Jor mine managers and S se:rIor training officers in trainfng

methods and techniques in UK for a period of 6 weeks and 12 weeks respective y.

(d) S e r c s ol consul!s from UK for a total period of 5 man years-for advising and assung uS

ine e of or training facilities and activities on the modern lines.

1he above facihtC are un UK

12.9.2 In additiun to the above, based on an exercise c3rried cut rec( tly by a consultant deputed

by ILO/UNDi sub-tantial aid is expected to be forthcoming for 6vtr n he k- , -t and ier

eCr*t s for providing basic and refresher training in diffe ant mirinb traduin toe ea of

12 9.3 Negotiations have also been carried out for assistance from Frtnce for providin both theore-

tic-A ind practical training by French mining engineers on df r cnt en e probltms such as fire damp.

venti'ltion, spontaneous combustion, duiSt ckstrai control etc seanam st.r fields 0 5'Cty

engineerni primarily concerned with the working of thick seams.

Captive Training Institutes

12.10 It is proposed to develop captive training centros in nv'h the State Techntcl

[econ Departments. These centres will be ITIw oT etc. Th obji)t ve of such captiv ofctese

is t.'.o fo!d, (i) 'o arraznge refr-sher training to oar wcrkers, and (ii) to modify the of these

co 'tres so as to meet our exact requrement.

Trc-i ning Filns

12.11 Training "ilms are being procured by almo>t all the coniP3ni(5 atd eCL have distr 'aI ion

this direction by setting up a fairly well equipped film library. In order to ensure uqwiththe d aSrluson

of hl tamng fnms presently h-ld by the companies Wi ell as whe fils avLubie with the VtCoi5

1 jgenrCies located in and arOL n's vhwh retiil he bcr-)v. cd tI '~ . e; W~l by

* 0 O>I>1 0 ~t a. . cred. jjasedi;
111"10 C 0) ! Ch h",r v.~f !J ~ t : Ncc t'. 

0iJ ' t -ca~ lcr
nn dr;



1 2.12Maoem asnt arnaua anno

a .c .n qa c be amFount of vvork haS b n

C, ;-A

1 .13 To

12.14 1o encouragli !he employees for seot dve! pn t th- ,h cor> odnce cou'

various forms.

Departmental Examination

12.15 The system of departmental examination for the finance discipuine in respect f
recruited mnaCmenit tr:irnae (Finance)~ haO n r
irn-Cxecutives of the Finance discipine. It is also propose:,d to eve. ' a scheme of de n
c.xamination far non-ex2cutives beicinging to all d sciphnes.

i steI F c ieS

12.16 Ck. propose to Litse the capita! tance pro amme f '~!ty of E c
of India for builng hostei accommodation in the Comi ng areas for various categorius a tro
For this purpose sp'ecifications as received fron the omp aVs are under ta-maion at C L
consolidated requirornent can be worked out for taking it up with tine Miny of Educaton.

1 Zn



Introuc ion

educational ad rocrrctional facili es etc. Unfortuns-yiv te npo of woark h s rot b:'en abia to keep

Housig 0-- verwiew of Present F'ou n

13.11.1 At the time of nationaisation there were 1,18,366 houses, including 30,000 dhowrahs in
C *apidatedcoJantion. To this, 43629 houses have been added reSui!ng in housing satisfaction of
27.5%.

Comparison with Other Sectors

13.1.2 There is no industry where shortage of housing is as acute as in coal industry. Housing
satisfaction in some of the key sectors is indicated below :

Fer-ilser Range. 60 to 85%
St,:0 Rango 51 to C%''
Oil Aroun ;"'d
Other mining Range 59 .to 100%0
Other industries Ran-i 60 to 76%

Even, according to B P E norms, for conditions relevant to coal inuustry, housing satisfction has
to be around 70%.

Housing- Programme

13.1.3 After taking into account funds, capability and other relevant factors, ten year programme
for housuie entailng canitai out!sy of Rs 272.5 crores has been drawn up for subsidiaries of CCAl India
.nd the same is furnished in Diagram 13.1.

Impact of Housing Programme on Housing Satisfaction

13.1 4 This is indicated in Table 13.1.1

TABLE 13.1

Impact of 70 Year Housing Programme on Housing &isfaction

Period Total employees Total no. of houses Housing satisfacton

E 8 87397 16 1 9:_ 2 7. 57
1978-79 594072 174192) 29.4 4
1982-83 642190 238200 37.09
1S7 -8S 700669 318900 44 99 *

* H"O er tctive housg sifaction pecluding 30 '0 dn'wrahs w'o . fe wu . ar,
would b. 40
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vit. Dh ill .zl

3 3 bcds fer n of TB A beds for trentmrent of Irosy, 16 beds for treatmunt

-o ( ires and thave . r < 'a of art c lY and dentu e.

Programme for liprcaainj

13 4.3 This s furnished in Diagram 1 3 3.

DIAGRAM 13.3

Progranmc for Improving Medical Facilities (Bel Stren~gth

RS It e1.

- F T

I A

90 s



Comp n~tl c, A3 n t Oohe Pes
'j 7 -' '-

Sc-J al Tabe 13.3 pro' id comparisoi

TA1

i000 worio:rs

12 tj 2/U
N-e' hnt 8.5

16 to 18

C 2.4 to be improved to 4.0

Occupational Health Centre

13.4.5 Pneumokoniosis, dermatitis, lumbago, hook vonrm etc. are diseases asuociated with oal
mining industry. These diseases tend to undermino the health of the miners which Coal lndi, c-an
i;lffrd, It is proposed to initiate action for setting up of Occupaitional Hea!!h Centre during 1CC3-j.*
1937-88 and pro-ision of Ps 5 crorCs hs hcen made on this account.

Family Welfarc Planning

1i s U esta ushed pp;ort vrizh Commissener of F ny
Planning, Goverrment of lr ia and Health Directorates of State Governments so that fLl fa:-i
p'c.ded by thest, organisations on account of family weifare planning can be availed. While t ihv-.-o
would be no coercion or force, the workers and their families «would be educated regarding b nelts
accuring from limted family.

Educational Facilities

13.5.1 Coal India can not ignore its social oblination for arranging proper eductional facii"es. for
the benefit of wards of the workers. Due to geographical remoteness of collieries, State Governments
and or reputed educcicnal institutions do not evince intereSt to run schoc--

Strategy for Education

13.5.2 Flo n.viC strtatgy is env'saged for pro ding educational faclities
(i) To construct schoD hudirn; nd if unavoid ! to ecuip the2m and handover to the iE

Governments and or reputeu educaitna institutic-s.
(ii) To provide grants-in-aid to reputed educational institutions for operatirg schocis iii ce:

fie d areas.
(Ji) To pfiovi id n ate fet of h o'l bas ; or ol tv of v 0a of worCr-
(iv) To pUrsuade Ministry of Education to establish Central Schools in the areas coverud by

subsidiary companies of Coal India.

Programme for Providing Educational Faci!ities

fjc: t'a: ; '-'.' i oco.lf. -- aiC- :



s sduninq t:n'

No. to b- PAde one in large 9 42 19 70

Em dCwt 13.00 4F.50 27.00 88±10

No. to be added Three to 1 11 6 18

four per

cornpany

Estmated cost 5.0I0 1 0.00 50.0 155.00

4 H-1gh Sc0ool 72
No. to be added one in each 10 41 19 70

area

Estimatd ccest 20.00 46.10 27.00 9.10

Cologe, 13
No to be added one for each 1 9 Nil 10

or two areas

Estimated cost 10.00 85.00 Nil 95.00

Sc4oo bus 112

No to be added At least 14 6 68 168

one per

E st mated cost 100 15 11550 10000 234 5

Total capital outlay on
eldson:: comis 98.15 48650 252.00 83Q65

Sports nc: Flicreation

13.6.1 Due to geographical remoteness and lack of amonuites in the comeres, recreatioral feities

need tw be pro; ed in the colitrics vith utmost exp.diancy. It is proposed to provide v.crkers

instiut. ciu., oobde cinema units, sports and playground, childrens pairk to improve recreatoral

am.r.s :n cr comcwes. lo np: t rini in swy ig, am d:a2y and ob > o : -3 m aPmen

: is propuosed to provide Mahila Kalyan Samiti in every comiery. For th beneit of empleeyws

of the coa1l idustry, it is propon-d to establish hoIday homes in hill stations and/or other suitable

places,

Present Status and Progranme for ProviCing Rncreationi Amncities

1:' 6 2 Th, i frish d in TaM 135.

133



Te ( rPro :;n for io inor

2 C

0.55 I045 11 30 2223

3. bl nma 40

No to be dded 3 28 14 45
Estimated cost 3.50 34.25 18 50 5 6.26

4. Mahta Kaiya i Samiti 89
No. to be added 23 C7 15 105
Estimated cc s
(inc ling CCL) 345 10.20 250

5. Sports Nil
Capital out lay 18.75 L 50 50.30 154 5

6. Holiday homes Nil

No. to be added 1 4 Nd 5
Estimated cost 4.00 16 00 NI 20 0.0

Total capital outlay on

recreational amenities 63.85 264.40 1 55 492 

Co-operatives and Banks - Co-operativO Stores & Co-operative Crdit Society

13.7.1 It is proposed to make avalable scarce and essential ccmdl:"s -t reasonable price thro
Co-operative Stcres for w1ch p e i s d to p.I. .u !uJ -: .' :. -, ! I
free emplcyees from ctthcs of money lcJers :t is proposed to estab.hish Co-op.erative Credit S 'in each colliery. For two or more small collheries in cor.guity one Co-operative Stores C1 Co-cr-

SCredit Sciety 'oUlde esta-ised. The par 'nmam for establishing Co-op verat ve Stor-
Co-operative Credt Scu ty is -r -. i t 1n l 7
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Fh C C~o & '~.~ Com >ativ" Crc:~~.n.X

C,

2 Co-c:e e v Credit
SU, elly

No. to be vdded 2
S2? 8'1 74.77

Tcci 2 utdr
T- -e o o nr36.85 74.24 CO 33 171.42

Banks

13.7.2 It is proposed to ensure functioning G' Eank branch in each sub-area and/or Iar" colliery.

F aciities of Bznk extn-ion counter is enviscd for each coiiery.

It is proposed to ,ivide on rental basls building with iccommodation to Bar's. Programme

orion n of Ban'% branche is given in Table 13 7.

TABLE 13.7

Ten Year Programme for Bank Branches

(Estimated cost in Rs lakh)

P -rticu-rs Present 1978-79 1932-83 1987-88 Addition

status duri
ten yr pd

1 Addn to Bank branches 105 11 34 13 5

Estimate co.t 15.50 64.80 3? 40 1 1 2.70

Total capital outlay on

Co-opt-.r' ivt.s & Bank
branches 52.35 1 39.G 284.12 475 51

Coommunicaticns. Community &F Area D. velopmnot Post Of cS

13.8.1 Existing facilities in coalfield areas is not at all satisfactory. it is proposed t persuade

P & T Department to establish Post Ofices with telegraph facilities for speedy and effective communi-

cat on.
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Rhhen cb w th Fo .t Dpt of 1t G 4

Ja dSv me ndirr c dTI-

Cpi Cuta onl Commaunity &t Area Devc opment Dur;ng Ten Year Period

Partiaulrs 1978-79 1982-83 1937-33 Total capa o
ten year pw .ad

Caplitl oula'y in Rs lakhs 19 .25 1 00P, 97.00

Roads

13.8.3 On of the major constraints experienced by conIt ies is the absoncc of propcr roads 5tGovr. and 's Eoord who' v a~c~< : hpv~ ~~ u0, prpe rrad ntwP
d4onc C nothin. S.e road --s ic ncIcted fy Chus organ sations. it is proposed to p.r u

them to a!!ow, Coal ind to !ostruct aodoS: rbnbur bas:s.

Programen for Cons-truction of Roads

13.8A M'`tly apprch,:, roads V.ouL. b conrc o Ink the noruk
y trunkroPFrogramme ir construction of roads is given in Table 13 10

TABLE 13.10

7en Year Programme for Roads

P 1973-79 192-33 1 7 86 AdI-.J- ten y

p od

L nth i kms to M a idd 121 577 n
E: : o wn1s 2s 26E00 1280 00 1367 00 

Capital Outlay on Social Cliations

C 0,
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Chap~~Iter I.!

Le rnnd mpc in practdca! areas due e !k of nroper environr ns most of the industry was

n. wc W ready been CLOend in a 15 YUr,0Of WZ in Q ta lo/ !

G u n Iany of, hese e ha c ':/ b'Con ' n t nd in sone cas' -Iual

fie!d trials have commenced. The objective of those schemes is to introduce scientific mining, reduce

cost inease production, prcductiviy, higher coal recovery etc. 1i he two main examples of field

triak in the sphere of mining technology are scraper mining and longal minin,.

T various research sch-mes have been alocated to different nstitu'ons n C S, ISM, HT,

. :r ec. Coal India as Ii dntfied the fol!owin six maje anea for carrying,! cut their R & D

act es:

kL) Mininj technolog'
c) Fng-neering equie ment and their devlopment;

(d) Coal prepration eneficiat n
Telecommunicatioo - eteWonrcs; and

)fl Co l utisation.

Organisation of R & D Activities

14 1 In order to have a co-ordinaed ap; roach a 3- or pan s;uan comprisinj of company R&D

Couotwes, R&D of CMPDl and R&D board of CIL has Leen Icfred.

R V D Boad ot Con! Indu Lmst d (Dag 14.1) ro a 't -a pr'vid-s

ind;itus p'iorities and caries out budgetng and monitoring. (it has ahe_- 'dy recommended the fund-

rc&duCY its comoezod c mes froni cre pann Apn W ry, DGMS

Regional Institutes of CM PD, Research Inst tins, MECON, HEC & MAMC. E'ch coal oany

is iang its own R&D conmmitt., h vg rrsa h m, RewnimF lwn ' CMPD!

and a lw speciast rep esentations in different discppnes like Gocogy, Engn g. WaAry Mi.

The commlrn 'es function is t dentify the preKlem by dise ions wit varous fied and other executives

and forward them to CM PDl, review and oversee R e D work being done in respectivo comaieis.

The a iinor-r of saas ado;* ry en :- w" a en N

E vd herner specific problems are referied to them be s da do n the technical audit of thn van ous

schemes under implementation. It is proposed to form tr twms in each subsidiary for introducing

cerin new n n Cocs. It is also p opesed to .a 0 ppleV'vnt the ;xo cc ihe :m P. a i-tar'' n

d v tsand a S- Comett rIn Conl f-eM L
ht-uC'. rier a d LCMP! in Case of C 0',.
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Fundng f R & D SchemesFunding OfRaDShms0mi Ore,0gcopn R &t D or trial

14.2 The R & D activities are being funded from twohmain RC & g funy e primar teing

funds and the Science & Technology (S & T) grants. The company R & D funds are primarily being

used for undertaking trials of new mining methods and w dninoditd tuceCsitiae1

it has also been envisaged that respective coal producing companies would introduce suitahe mecha-

nisms to deal with the disadvantage, which may anse by vty of losses for undchrtaesng the trials at a

particular colliery. Under Science & Technology Grans of Govt. of India various schemes in the six

areas of research are approved every year. in 1976-77, thirteen schemes in 1977-78, sixteen scheres

and in 1978-79 fortytwo schemes were approved. The total approved cost of these sch-78 is cf order

of Rs 10 crores of which actual expenditure in 1976-77 w8- 1 .29 crores and in 1977-r 0.56 crors

respectively. It is proposed to spend Rs 2.22 crores in 1978-79. These schemes, cover mostly basic

R & D schemes aad some expcrimental pilot plbnts. Out of these 70 schemes, 24 are in mintig

technology, 8 in allied engineering, 19 in coal exploration, 2 in coal preparation, 11 in telecommuni-

cation and electronics and 6 in coal utilisation.

An amount of Rs 40.00 crores has already been committed by 19779 from company e qe D fund

for Cie mining technology schemes given in Table 14.1 (A). In last two years equipment worth 15

crores have been purchas i for the several trials. These include apart from the trials going to start shortly,

the trials already in progr ss with scrapers and side loaders, longwall with solid blasting and with plough.

During the next 3 years it is expected that further 25 crores worth of equipment will be purchased for

conducting trials of four sub-level caving faces, four power support faces, two shearer faces, two

load haul dumper development districts, three scraper depillaring districts and three road header

districts etc.

Selection of Optimum Nunber of Trials

14.3 The number of schemes which have been included for R & D field trials are based on the con-

1.sideration that a nnimm number of mines shall be covered in each area and in each coalfield so as to

have a proper acquaintance of varios aspect of the new technology under different geological

conditions and also to have a broader base for the comparision of new technology vis- 2vis the exist-

oing ones. A certain minimum number of trials are also considered ntcessary for proper dissemination

igthe technology; before wider use of the new technology is adopted and indigenous manufacture

the technology; ~ ~ ~ ~ ~ ~ ~ .beoewdrueo h ewtnalteetilfc's to arrive at a final choice of

taken up. It is proposed to analyse the results from all these trial e o r. final hoienera ,

best methods of mining to be practised in any set of condition in the long run. However, the g a

atitempt is to have the optimum number of trials (in a business like manner) i. e. not to have too-many

or too less.

Coal Exploration

14.4.1 The need for R&D in coal exploration is mainly felt, firstly, because of the necessity to quicken

the tempo of exploration, and secondly because of additional more reliable data needed for the highly

mechanised mines being planned for a greater output. Thirdly, with the help of R&D programme better

economyis proposed to be effected. The necessity for the development of new techniques of

exploration to expedite the progress of investigation is, quite apparent. However, before these new

techniques become routine, they have to be taken up as R & D projects to test their efficacy.

With the increase tin mechanisation in practically every field of mining to chieve higher productivity,

safety and conservation, it will be necessary ta collect additional geological data which could not so far

be collected by the conventional means in use. These data relate mostly to the engineering geology and

hydrogeological properties of the coal measure strata. However, before these data are supplied, the

R & D projects have to be taken up in the first instance to work out the methodology for the collection.

interpretation and utilisation of such data.
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channelsed in falwninn dctorn -

(h) p tcat on f rrp or nr tu

(01 Coal anay ; ad-

invt - to;n. The cornputcr A 'y n vtafl role in on 0 of th - inVeS no s pq w l as in ; fou k r -
berde ring signiicait coninbutiun in the case of most of the geophysical survays, engine eng

<; -'11' k"'.1~cu Or. ;-.>e JIWO t6 RLD'Vw t U.r 4 11 OWt A..

an, e of coa eams in b-cm' Or- srem i of p rphysal o yticn in 's Pj
of remote ntnsir, to probru n g S Ltry to coa! min

Out of the above, 16 items were earlier incAWud in the Troject NAck Dianoinci', pubbhshed in 19 h6.
Since then 3 more items have been considered. Al the nchemes ar being funded by Ministry, 32T
Grants. Oct of the 19 schenes, work on one scheme regarding diagrams by elenct;oic dati pltt
has becn completed. In respect of hydrogeological invtigations txo models have been deVelcpod
for quantifying make of water in caving conditions in Mahikali colliery. Those will be t istad n
expcrimental depilaring operations. In case of another schema on stistcal antyss for ptalv -
tion of drilling, a model has been developed to re'ce the work load of CFRI Laboratoies.

Nevv Schemes for the Feriod 1931-82 to 1937-C

14.4.3 In the previous paragraphs the areas where R&tD we.. will be cadrr d ut during be ;o
1'77-78 to 130-81, have been enumerated. Many of the pre cts are !ikely to ul over to 19 C2-4 3,
but ner thrust areas are also likely to develop specially in sao lite,imagery, drling techniques, .!o.
physics, computei etc. It may be mentioned that one oi the important faclit required for the aboxe
work is the modern computer equipped with fiat bed plotter, digitizer, display processor unt, etc.
The new areas wHch wil be taken up for investigation during 1981-82 to 1982-83 and beyond a
satelhte imagery, aerial photographs, aerial therma! imagery of Jharia coalfield, ne. dring
t.chniques, induced polarisation survey and other geophysical techniques, Laer studies. d:
lopment of simulation models, a fuly operating system of a geo data bank, geophycal survey of hiu jen
coaltieds and coal photography.

Mining Technology

1145.1 In the field of rmining technology, the rrsarch is drected tcward syrtemac developent
of new methods of mining, applying the modern technology already proved in the advanced countre[-
and application of new machines with a view to increase safety, efficiency, economy and percort;
ex tractaon.-

In india, bord W pillar system of mining is the most pruvalent meod (27% of undery-und produLc
and is likely to remain so until 1500-2000 rllion tonnes of coal standing i pilars i. mined o_ .:,

alternative longsall mining systemi takes over. As such the thrust of nnmg tcno' y r q r
tvNains improong this method so as to achieve W§ o .. e n n in Par 14 0 .d ei.no .
its re acement by longwW :,ystem of noning to in r ae swty, conom v. P 0"cy and f; rt
of ext.ction.
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miinti tnais to ascert.in the r Sul a(t feorc rn aIIJ large s. .

n d '-r f ou %i tocn i .n cosmjt cf -rodt on n rvu tn ood safety. Such

areas ;e, tranlSnortition of coal and material, maninding, sinking, ddung and on guct on, rinj

me) nil condsions in nines and miniiq re cdtg . m o

s cen rock n'acn cc and: mine9: suc'crtV macu wor, st)w ng, e>adv, opencast minF

and dev-elopment of equipment.

14.5.3 There shall be a wing undbr CMPDI for analysinc accidents in coal mines. It may

ultimateiy tae the form of a National Accident Research lnst t'.e.

14.6 A R&D laboratory at Ranchi within CMPDI is coming up. The laboratory is e'pected to

start functioning by 1978. The construction of building is over, equipments have started arrivirj

and n2C ssaympov Mr s being recruited. The laboratory will havo three wings e.g. mining, explo

raion and coal beneficiation. Subsequently the laboratory facilities may also come upin- the bcjo

instit:l.,s by the later years. The R&D laboratory at Ranchi wi; ho complementar;y to CMRS and

other research institutions. Initially about haif of tie ersonil v uc recr Itd. I he w r o; . .progam er,

v Il become double Ly 1980-81, after the full contingent of Fersonnel and instrument is made avarlable.

A list of R&D projects already taken up and are either in progress or ikely to commence soon are.

TABLE 14.1

Name o Scheme No. of FacCsPane Company

2 3

A. Schemes as per .arlie" Coal Plan

1. Single slice LW caving with friction/hydraulic

props using shearer: plough/solid iasting All four

2. Single slice longw.ll with self advancing supports 6 ECL, BCCL, WCL

3. Descending s!icejsub-level caving 5 BCCL, CCL

4 Modified LW,modified sub-lvel caving 4 CCCL. ECL, WCL

5. Development using scrapers 5 BCCL. EUL. CCL

6 _ u!Iring with scrapers 1 ECL

10 ECL, ECCL, CCL,
7 Devclopment with side loaders

W CL
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e-eemnm mine roo up W 4r Apl, 5 11

are beinq olected.

Engineerin Equiipnnt

Programie for 1973-79 t

14,8.1 Th .a prograrnme is bascd mniry on equipment devolipment coering mechanical, eiec-

trical and a-dstiial ciectfonics. The tcta! estimated capital nced for the period opto 1930-81, is

Rs C735 Y of e projects are oley mounte-4d porta'de crusher, emergrency escape hoist

system, 9c type rock, braker, alirniumn ao ybod dUmr.I S , moleO Co! m ng T ra st n

wagon rauer for 30 box vjons, nca 3 m bucket Waders and pe: buktrurs

4 m3 capa i'. The use a thesa equiprnent, apat from jv:nj obvious advanWCgs over convention?

sysMos in .eiy to bo ocormica! as weC&

Progranon for the Period 1921-82 to 119S7-83

14.8.2 This has been elaborated under the following nari four headings:

(a) wpm~ntDevelopmewnt
() Equiprnent development basicahy with mechanical engineering background. This

covers pioJects like troley wiie dumer, aer..sud belt reconditionin3 plant ar d waron

loading at 4000 tph. The main objecaes ar to r:Juce fuel cost of dur'pes in open-

cast mines. c2-pimid t replacement cost of conveyor bits and vagon loading time respec-

tively.
( F:l4upmcnt devlarmens Wasica.y -ith Wenical (engicerino brakg r'ound. This includ's

projects like 3.3 KV & 6.G KV FLP switch &ar, 250 & 315 KVA fome proof cry tye 'ins

fo.moer for meitm o o requi remnt ' 4 Slid St,;te tn tr contr t eds rter

for squirrel cag 104 50 HP motor to substitutc wxpcnsVe DC roaors and V prng AC

motors. Their uLe is likely to redone the present cost.

(t) &: M'. ateria! Handling

This includes projcts like unit train lading system for coal transport etwaen cpyove mnm

ind therm! power station, hIgh capacity screening plant upto 600 tph for bmgur capacip,

CH hi. o capnc' pa'ry orushc r cexm< 'or opencist CHPs and larqe jround ston.

n ~. meU n.C u 03 1,1 to b nce t uctu In
cI u -0

CLS 006 * 0~ 444 001 SWPW.."IO4 . J. 
4



s urt' y o ines t: nsoort, ve mc oi nyorau bc transport, transport by Sea, (fr or c:il export) nv r

coal dust ,amp er, combustible gas sensor, remo e type detector and nortable breaIhinq

projr cts are t) cet an ear' firea r7 r for m ucr hea''-h hm d to n' r in
of conbustibk' gas and for rescue or fire fihr ti operaons respectively. These will eure

Beneficiation Activitics in Coal Preparation

14.9.1 Though different types and capacities of crushers and some main washint equipraient 2'j
being indigenously manufactured, it is high time that son o simple washing jigs of the standard types
and capacities are developed in the country.

14.9.2 WasThe v Depart:nnt of CMPDI has a prog rrne to undertake the folc-ig si mis

under Rescrch E& DevLlopment

(a) tii, :c r of fines ca r om c.' was -rc an rus of wa:Jr;

(b) Dewatering and filtering of fine coal;

(c) Development of coal preparation process and equipment;

(d) Development of substitutions for imported equipmenr in, the field of coal pieparation-

(e) STindardisation of main equipment Er spare pcrts; and

(f) Utilisation of rejection from coal washeries.

14.9.3 For the purpose of testing and investigation of coal and development of process and equip-
ment of spare parts for co.! washing as ntiond above, a R&D borator, .'ng A ip by CM:
A .r establishing this laboratory it would be possible to develop process and cquipment to suit our
conditions and try them before expoatation on commercial scale in the field. In fact the Dutch U

mines are workirg on this lino and it is wl known that today they are crecting a nunmber of p u l m

this field all over the world.

Orders for the various equipment of the laboratory have already been placed and :'ec same tarzej
coming in stages. The order is likely to be completed in the next few mont,.

R&,tD on Telecommun'cation and Eloctrunics

14.10 The R&D projects on telecommunication and mining electronics have been discussed
detail in Chapter 7.

R&D on Coal UtilisatKon

1- 11 -The R&D prjcats on coaa utisaeon have b'n de d '.in e in: . 11.



,-;sr conc.ept ri dr; ro kiy has been zdc; A'wth a ot of Wairm tU 7a cfeo -ccn' at

for a nw mine c. re-organization of an existing one. While deciding the mthed of minino. syste'm

oi transport and other related matters, all aspects Of raety are considered z: dep2

M hods of Mining

15.2 In our country, bord and plIar svstan of minri has been folowcd due to certain h

ie.sons and phyical constraints. The wod over, theY min ommutyh..a cc> d thati

Sy m Wf mnir,-, is a safer sys:m, as o to 'U and Ar 10 » - ~S e 2d no

tech noloagy in a djy, CIL has pLanrid cut to zr&&ee 2 aW= 0yste in a p A aannr. The T

EVV A' Co! q gus Lne na r in k cz 1 -a -j n xT 10 d hep

of underground production expected from them.

Safoty Org anization

15.3 In order to keep an internal viQi on the saety conciousness each subi tdiary of Coal

has got an Internal Safety Wing. Their job .. to Ln Ctnt of technical aud t in respect of s:>,'
Some new concepts have also )een introduced ke sAfety clearance system by the Site al Sc

Wing before starng extracton in a new panel or cr cmennnet of any any rus o-:.,t

mine has been advised to maintain breakdown register and safty intruct-nfs register in order to

kp a track. on day to day oparations.

Safety Propaganda Drives

15-4 Various aflety popaganda drivos are undertaken by the subs y ompjnes acLC

a) Nor converen'ce \Nivh a vien to educme thu Ywas - -np rty eny and rn V

n .ieloty concious Ly 1Q -0 mvery coa| rine under L w . vom d Ah a1.

-ith pra-records afety nessag to he .vred t: the v kers during t, ift h on, n

addition, necessa ry safetv struct ons 'gardi day to day operans in th ni v ON aso bu c '

niwted to the twnrkfsb o p t n n h thI i,
aa'- dy started :nd :the loudspeak and tipe wnorrers ;re bing sure id fom 19777 s o a to co

at last 30% of the mir-:s in each year.

Suppwrts Underground

lt b K.. \.it tho view, jj Mirroy.) tt (;!j 2147

c',.,. W ae 1 za Ms' U-1 i a'7 lk Y:C'j.
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Sti..if- H T e

15 6 Since h.U e,. constutes the second larg-st cause of accident underground, next to roof
fall, therefore, consnierabue attenton is bi ng paid to the m antenance of track and rolling stock in the
he i syst' It has been preposed to rene p !! the owe'r oction ais bv 15 kg E nts (30 lbs

S: th, * ita! ch"d vJ mvolve a huoe capitL, i propoed that Cach subsid iary comp3ny
Oos d do ths replacement in a phascd manner so as to coupr at least 10 of the mines every year.

Standard of Mine Plans

15 7 In order to improve the stMndard of mine plans e hty survey equipment are beinj provided
in on h mine, in a phased manner. Tri'n; of survy st and posting uf qualfied sLrvy/ personnel
in m. nus is an integral part of this drive.

Safety Equipment

15.8 In order to avoid the chancesof human failure and error of judgemant, sophisticated safety
e pment are being provided in JI gassy mines for the detection and measurement of muehane in

the gassy mines. Similarlv CO detectors/monitors are being provided in the mines where chances
of spontaneous heating and fre is tere. ~ihe TMble 15.1 to 15.8 give companywise phased renuire-
ment of methainometcrs, fiame safesy lamps, methane monitors/recorders, and CO detectors in the -
mines in the next 10 ycars timc.

TABLE 15.1

Rquimtient of Top Feed Haian Safaty Lamps (Nos. proposed to be in use)

S2 0..75ary 1 -79 12-83 1067-83

NEC 100 150 200
ECL 5000 6000 7000
BCCL 5000 6000 7000
CCL 1000 1500 3000
WCL 1000 1500 3000
W. Q A , 151biu20Q

TABLE 15.2

Requirement of Aethrinometcrs (Nos. proposed to tL in use)

14 O A -9 7I1 W



D< s 1 , (Nis a rn!w to ! in use)

~~ 19 2")- 31973s

216

for Degree |I Mines 'Vos. proposud to L in use)

197P-79 1o 03 1987-88

2 8 -

LCL 10 100

BCCL 6 0 60

CCL 6 25 50

WCL 1 4 8

Total CIL 25 117 226

TABLE 15.5

Requirennt of Co-detectors (Nos. ;roposcod to be in use)

1978-79 122 -33 1987-85

NEC 10 20

CL 255 405 505

BCCL 200 350 500

CCL 50 70 1Co

V, CL 50 100 200

T I C" E65 945 1345

TAFLE 15.6

Recuirement of Burnside Boring Machine (Nos. proposed to he in use)

SLvsdiary 1978-79 1932-83 1987-83

N C 1 3 5

Ec L8 1 24

BCCL 8 16 30

CCL 8 16 24

W\CL 24 37 50
C - -- - 133



N ; C 2 3 3

CL

Self hascuer

r r:

Requirement of Self Rescuers (Nos. proposer! to b in use)

Subsidiary 1978-79 1982-83 1987 -8C

NEC 3000 6G,) 1 C 00
ECL 20650 35000 40670
BCCL 200,00 40000 5 0000
CCL 7600 25000 50000
WCL E800 1132

Total CIL 57050 123132 22 2

Emergency Rescue Equipment

15.10 Six stations are being proposed on the Las of one in each coalfield for housing ernogency

heavy rescue equipment for helping the rescue operations in case cf L disasters. They wiib i.' ude,
a large dianter boring machines, larye capacity high head pumps, portable winders and diesel gene-
rating scts for the same. Their phasJ requirement has be.en -own in i e Tab e 15.9.

TAcLE 15.9

Requirement of Emerqency Rescue' Equipmert

Propo:ed Centres -- Soh'ur (ECA ). Sum (3CC! Safana,

Talcher (CCL), !de.vara & Kurba (V~CL)

Equipment 1978-79 1982-83 19 7 83

1. Mobile w inders 2 4 6
2. Largec diameter boring

machine 3 6 b
3. Su:bmer;ible pumps

(High heac' Nig capac..) 16 3

150



provided ,-h nadrnative source of power by the year 1979-80.

S f, L- - .

f .....

15.13 Training is an essential element in arousing the safety conc ;osness amongst the workers.

t-arn f mn'onwer a! all revels in a big way.

Con-rcation

15.14.1 Coal, being the p ime source of energy in our country, is one of the most important natural
resources Ihrere, its corservation has to be given due importanco. A large amount of cosi is
wasted every year due to fire Similarly huge amount of coal is locked up du. to fires in unJerground
workinqs, in rJ t n pil!ars5 vhich can not be cxt:racted due to non-nvalablity of sto'wing raterial

and under the built up area.. Recovery of this locked up coal is a national problem and has to be
tackled on two levels. Te:'hno!ogica! ard legislative. Technologically cod has to L recovered
from locked Up pil rs by introducinj such methods of mining that ro stowing is rcquired and by

quenching t-e fires where necessary. On the legislative front, the Government has to inact law to

po -uho onstr n ;an~I the coal hrang areas and alo t aes-t the co-i cormparie; in shiftir

the townships and villages flom the coal bearing areas, where necessary.-

Fires

.15.14.2 Mine fires have assumed disastrous proportion in the Jharia eoalfield. Till today there

are 110 fires reported, out of which 70 are in active state. On a iroad eimate, about 34 m t of cokini

coal has been lost and abouz 46 m t of coal is locked up due to these fires. Consideraole portion of

which can be recovered by successfully dealing these fires. The BCCL has prerired a p-ogramrne to

deal v, i the "- problem c , a systematic and phased manner. In order ta d-a! with these fires t a
entire coalfield has been broadly devided into four parts, namely - Rajapur fire area, Lodna fire ar

Jogta f.;e area and Sudamih fire area. Varous mvthods like sand binketing, covering with over-

burden dumps, water spraying, water injection and CO.2 injection aw being tried. Even digging out

the fire p, c-y with the h p of HEM equipment is b'eirg ccns.dared. kn the Ranugnj ccalfiekd 11

cases of fire are on record, resulting in a loss of about 0.02 m t of coal and locking up of 0.2 in t of coal.

Prog:amrns have been chalked out to deal with this fire ee:ively in next two yeais tim.

Stowing

15.14 3 In order to protect the surface structurs rcads, railway lines, rivers, overly'ing seams, or

overhy r :v & l >d a- fire wo ics, a seiable p urn of c o! fromjj urejco m s has to

be ex*re d every year with the help of hydraulc sand stowing. The prime source of sand for stowing

has been Damodar river, which has been depleated year after year. Alternaive source of supp!y lke

the dredged matena; from Maiihon Dam and Durgapur Barrage are under consider.Iion. Plans have

already ben read for th above sh em,) L ECCL Cru hed st. C s n stm is a<o

expermW d. ad th use of cuarry debns as an ait7mative stowI rmaero v. pondi qg on ta
succet:ss of U. expenments2



Shittinq of town;hio;

gives the companywise futiro u real area ly to f ur orencast m n ng The tot gn

ofth

agricu tural purnO:ses. his wil, however, mc-n extr' cost, n so far is not pircvided n ht c st

TAB LE J5.10

(Area in hectares)

Company Existn are-? n; p-ncs! x. bsid arc dO to TotJ
mningj and 0 B3 heps U G mining

ECL 1054 707G p759
PCCL. 1c25 3123 4
CCL 1241 811 2152
WCL 615 246 6 1

CIL 4294 11256 15550

TABLE 15.11
(Area in hectr:e)

Adc"'xnaex ,e urface arca
Company

1378 -9 1982-83 1987-88

ECL 54 70 69
BCCL 52 81
CCL 65 68 90
WCL 61 105 1

324

1 5.1 5.2 Smokes and fumes re u ,l to sot okr nu are the n or sou o pc n
th Ch At U,. a -"I )f C4 4 are I h 'l- b -
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November, 1976, co nous y i Ind ni- 1-
r eI oroduct' n ca' tv.

Sn n 1976-77 and p rt of 1977-78.

b Goot. ndse n to 'i sabsh coal baed super therm pover simns jeou t ern

- r e two e.'* ris have, en the rie han'd rai'sed the degree of caution emong coal producting

r n)dles in creaton of adjitional production capacity in mines not specificaly tied to the consumers

d n the other, there is relatively incre *d condence ar.ng coimipain s on d deprnent of coal

poects Inked to the super thermal power tcns [to pojeCts in Singrue C coaiiId

and Ramaha| co1J6d. .ce of devclopmoer of oal oroccts in futtre years has >een revlewed in

thx Ight of the above and projection of capita cu d z-o baei seVi Th s revisd

10O-year projection of cap tal outiay for ii ' uiN 1 tua dvelopmt-d as IRS

??8084 crores. This in -:des outlay on exp'nr on a descn, nfm-ta"! dwvcrprvi-,I , R F: D

Ocid ULii- ;[ pCG a tS. Ffu - f2o 12:!- K R 1 Q2 97 crop or th 0a prod

1973-83 and Rs 1586 87 crores for the period 1983-88.

Outlay Beak-up at a Glance
as) ,

16.1 A summary of the companywise total captdl outlay une&c nIor groups K. ven n the

Table 15.1.
TABLE 16.1

Summary of Capital Outlay

i nvestmnt tOuth Total P ojected

upto 77-78 7 33 '83-88 ouv I('. f
78-E3 upto '87-8

1 2 3

1 ECL

on. lines 1 - 6.78 6 0 12. 123

Washeries 65 06 15 1 207
Exploraton & dcsign 6.51 7.50 8.261 5.6 2201/

n tc 1 1.9 1.,2 13i38 13.33

f , s,



2. 1 C CL

"'.64~

t 91 13 471 4U 1 7

4 WCL

Mn 20227 299. G 343. 3 642 89

Explcr tion & des gn 5.04 9.49 5.86 15.35 20.39
n cture 839 0.33 17.72 17.72

Otherz 4.13 16.59 23.70 40.29 44.4-

Total 211.44 343.62 382.72 726.34 937.73
NEC
Mines 3.95 17.64 2.47 20.11 2 4.
Was!c.s - 1.75 - 1.75 1 .7
Explorc!.on & dsign - 1.49 0.90 2.30 2.3A
Infrastru cture - --

Others 0.71 1.77 1.7d 3.55 4.26
Total 4.66 22.65 5.15 27.80

6. CMP P, I

Infrastructure
(Equipnent & building) 6.40 7.38 0.64 8.02 1442
R & D 1.89 18.09 20.60 38.69 40 58
Others
(Coa! utilisation) - 47.00 10.60 57.60 57.60
Total8.29 72.47 31.84 104.31

7. CIL

Mines 72250 1261.34 1332.77 2594.11
Washeries 55.03 142.01 73.35 215.36 20
Exploraion & design 24.16 43. 15 28 63 71.83
Infrastructure 36.12 109.33 78.56 187.94
R & D 1.89 18.09 20.60 38.69 40
Others 4.84 120.00 52.91 172.91 1 775
Tot. 844.94 16 3 7

16.2 Besides developments ment' ned in the synopsis above, some developments have also
taken place at the national level in the pl-inninwi process it... One snch devdopment isde t.

of Hit Pi n v h zhe close of the ycar 977-7 d -.an t of a n ' d.' y

e ye n care of f:n9 na -2 ~... , v.~ .1; ..0 :"anning- C
seu o ncdamni or sec



- e rryPn Co o The Piiin 

uay in mnnes

* in m rene e n - ns of th, col pan rorfltvl'O ouItlyiv n

ont iyers ohf t h biee nri d c:d Durmg the qnt ve va peunod 0 M/.-.>3 a .1y

been app roved. The replacermnt capital for existing mines at the accepted rates has also Len

tedhJ on the bs of produ'uanii level of such minein oient yrars of ta pn n. Projct n

c ital oti, y for Os identifiec for major deve opmnnt but project reports for ,. hich are yet to be

red is problmc. During tKs pariod (1973-83) projecdt outlay in this category of mincs works

to Rs 453.80 crores. -lowo er, duing the subseccent five '.aar eriodi of 153-83 projected

von suh p ap os amounts t Rs90212crores whii conutut-s neai 70. of the proj-cted

nt es du ta id period

561 AP xI pe:t rep atme yt to b2 nrepaed for this Croup of mines, idntificai:on o,

t;. 1 -Iv2time of ' : an -a thm man Oa hn MAdW nn n

get i production and nature of the projects namely reconstruction - or new projects.

nast or u 'ndc' .d rmnes, etc. A brood estmat of the Vttl cost cf. each project his b en
o- th M bas: of the captai cost per tunne of targat production in compar ble p:jects recant.'

~d.
6 66 F ction of capital outay for different groups of mining projec.t is based on the pro e.. ction

coal pro(duction levels dealt with earlier in Chapter 4 of the coal plan dealing with p. odu A on ten-

ram d rn t cMds. In T4, blow 1 a 2 relanship betwea the lvl of col prouctioni

Qcitv and investment level in different groups of mines at three-time herizons - 1977-73 (actuals),

-63 a~nd 1 937-S3 ( o cd) a non

TABiLL 10.2

1977 8 198-83 1 8i-B

n Pradn ln c Capital Prodn levi C'pi'al Prodn; I I Cai -I

ets (r t ) rvestrment (m t) investment (m 1) inv ta
(Rs crores) (Rs cores) (Rs crorce

2 3 4 5 6 7
Exs, miuncs j jn ranj-r conuctn but muding mnial scC' if any

CL 1 53 96.83 1475 147.33 12.29 16 C8
:CL 17 3 1033 17.24 62.48 12.16 10" 23
CL 4 42.79 3.34 E550 2 S CUGO

8 F90A41 63 12644 5> 155.4

2 4.1 Z,



CCL 811 164.5 1 7.7 7 21

C 101

Tom C L 55i 27.23 18. 62 339 31 33.07 13

nl ed ml . o ch P Rs are yut to be rrer'cd
LCL 116 147 1F.36 2>7?

CC L 3,35 3 17
7.1227. 4 4 103.3 ,

WCL 2.01 - 412 52 1629 27'
C0 9 11.3 0.69 12.3 2

Tota! CIL 16.31 2744 22 s5 486.24 83.93 13
Grand total

ECL 26.47 132.39 36 82 462.46 45.20 6 2I
BCCL 20.22 137.62 27, 39 16 40-3
CCL 21.19 246.27 38.07 C0 .30 64.25 9 1

CL 21.50 202.27 33 75 501.33 49.64

CIL 90.09 722.50 13768 1983.84 200.85 331 61
Outlay Production Level Rela.onship

16.7 Pr -sent level of capitaf irv-ment per tonne of ictin. vel in CIL is around c
With the pro ected outiy of capital this index is likUey to ncreasc to Hs 144/- by 1 a82-8- to
Rs 165/- by 1987 -3. Companyvise figures of investmn rt per tonne of production Kvel at tVse ine
horizons are furnished H Table 16.3

TABLE 16.3

1977-78 1982-83 1987-83
(RS (s) Ps)____ (V

ECL 50.02 125,60 1468
SCCL 68 6 173 8;3

CCL 116.22 160. 1 8 0
WC L 93.69 148.54 170.26
IT C 63.71 182,97 1 .61

L 80.22 14 F 13

Outlay on Washery Projects

16.8 C..x india's coal be' ficiation pohcy is by and lare for wasnoh n i ent r i c-11
to steel : Dofrt feed co-i is comor c o

~ - V. ''.~'' ,,Ito



1 .

c) Wqashery pfo actGsfow n
repe

I d entIIf ied) 2.60 24M0 1987-88
Pare;, 3.00 00 1580-
Jhunkud-Ar 0.2-0 1980-81
Mahudla0.328
---- o-d Planning Design ork

)utlay on L P mmes b wn -dditional requirement

16.9Theex~lran programehsbendwnufo19233.9riontns
84 mrlon tinne of production fromn areas yet to be irile mnet3rns o dtonneIs

1987-88 and 38.90 million tonnes in 199J2-93. For hsat

ui d, for t rmil 1  year

The entre exploration progflnm has been div ded io ta phV

283and 1987-88 and Phse 11 covening the terminal year1992

dnentihdemand00nd4fo0 th

10 Thesmmarised p0sit.on of the qu1num of driiing for m t

c eat ronn of shelf of reports is given in Table 16.5.

T-ABLE 16.5

Dri//ing ProgrammetMeiree)

- - - - -- hasePhase 1l

1- -E2 183808 136 ac, 0 0 0 319 8,-83

ECL 206 9 ,2 0 275,674

: CCL 215-12,0 20
3 CL- 29 100' 142,00,0 433,20

NEC 
-603 -

3,2 57230 1481,152
Tota 

3123 922

161- -- -, tr -ooao - - utlned, c abov\e i exo,,cted- to be Oeecuted by January,

12111,7en0r142,0o0tion rog,2e o

ickfor n,. e-tin.g ie demanmd by 1982-83 hais already been c~i NAmr2adcrpee

bie comrc e d yMrh'9 he drilng for Phase s1 eil tfom be cha rt out. n cmlee

1e r 195 a The work progamIme therefiaer i e t -te out 
b

Tad nta in opee n which

16 12 Fi c, of t s pf ramp - t

nD js

I57



4 C ni sttl

a d pment;
or

a cy

- 10 D&F ropays ;
11. CentrJ housing, and
12. Water supply.

Outlay on R&-D Schemes

10.15 OutyProjected hMee covurs a scems apprroe-nder Enerjy (Coal) P&D grant.ae 64 N3s. of s.-:h scm s a progross a pietnt wS es"a:d cot o fk R 0.20 crore.s Pr etof outlay on these schemes for next three years wr- nni w h r ves an Onn rateO o RODjcnure of the order of Rs 3.43 crores. ta c; nn
K5 x pindctur. a in y to suvowantua in years to come. Projecttonof capital outlav on R&D schemes has been done or this basis.

16 16 Deta s of schemes in progress at present have bie furnished in CMFWi section of coal pian.
Outlay on Other Projects

16.17 Schemes covered under this group are as under

1. Bha -ra explosive factory (VVCL);
2. Dansuni LTC plant (CMPDI);
3. Ta!checr forncd c -Ke pant (CMFDI);
4. Coke plant (BCCL); and
5. Fire fighting project (BCCL).

16.18 Projvct reports are avakabh for LTC plant, formed coke pant and some fre fihtinn sch.-of CCL so. Estimates for LTC pant and fmned co'rb p nt h a been ro iy r id toT re a v:. ;:ats and yearwise phasing of exp>endure on these snh-ms have bc furni.in retpective company plans.

Reference Date of Estimates

16 19 Thnye esum.:e; of capal outlay are bod on price level prevaiirn on 1.4.78. Any futureremOsn of estimates wil b done taLag this date for reference of price indox.
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3 CrCf, 5 r upesr

bne '~nees 6

C-un 27 2

117 Footnote aster u() last tne Ba'ane of citral cost of Plant .. C:M;. cost oa p!ant1 .

7 Si No. Column 2 .o'a"- "Dobrana"
11 7 Last hne (Tn:' figure) Ccuni n 5 2209.9 21E0 9

Column 6 3359.75 3352.75
Column 10 17786.43 177C9 43

2 Ta22 12 2. Iten 1 Va' 'Ibule
TI 12.6, Ie 1 V 1stiL uip V eslhCe

13 12 147.77
130 Diaem 13 2 4th column 13 05 1373
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139 14 1 7 Reional Institute of 7MPDI RegionMl insttutes CM P0i
4)1 141 2 cd3tom and mar :'endm
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148 15.8 4 Tables Table
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and 
fri-rrteabove reduction t rt hievingthe

in tem-n- ,- n., tot1 nd
soarte n xchrw- indisting

mor rra e and Cro setsXJT. PrcIT FRAMF

(xxIii) To suc:os. a :;o i-~fra)pCnisetWt
the ob ctives . rre conSistent withives ou aca-_ve,

1.5 The me mbcrs of the orki oDUE GruEtudied these
eports anid the dr t- wre taken u, for deta iltd

considcrat-tion in the our met incs of the Woark inr rosJ
held under thle C lhCairmnsh% of Sec"retary(Cal) on 21.8.78
23.8.78 1^O.73 and 13.9.1978 ' ho minutes of thTh(- dir-

cussions and list •2 &o2A . d o~ partici.ants are enclosed as Anncxure
2 & 2As

1.6 No discuss ions could take niaco on the .
production prograrmes and *oersctive zla-s of T1, &
IISCC as no inforination wa- fnrthc-)mj. 0 from these cosine

Only ad-hoc prov sions could be mdc3 where possibl'e in
finalisino the Vorious Pict ions such as transvarousrt
casacities- Power-ind XJlosive rer.uir-nets- susid iesand so on.

1.7 The final report of the Workinrrkn:Group given here-in is based on the draft material subrmitted by CM?1DLh
CIL an SCCLinCI- and $CCL suitably modifiedaccordanc with the viewS

exres sed and decisions taken during the meetino of
Working Group.

P
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BACKGRO"'ND

2,1 Till the year 1963-64, the domestic consuo.>tion

of coal had r'een steadil sri at an average ratce of

abut 5.5%. Frcn a le e of nboIt 30 milion t rns i

1955-5C, cnsmnir.)tic -o 'o about 63 million t&ms in

19C3t4, Thcreafter, th . growth r 7c clu,.-d an till

9- cnau ;10cn *ra at t only .7< C-
a&

- surton ro apprecib Ia te :a 1"'2~-':3 b. '>ot

5.5% hut the rateof cgro th ca.:ld n-t~ >- mr1in jj

dring the year T173-74, the first ylr fter n4tionlicat

of non-cv-in ccal mines. This waa caused mInly ty th-

orld3-sddef pnerc2 ancd oil crici and the 1iutr2

unrect in the Indian Ratways culmi at jg in the- il

Strkn of r*ay, 1974.

F TFTH PIAN:

.2.2 (a) :P rctions de'mand: Thec drftift'i

Plan (pblished i'n 1974) " nvi .6 -a o d-rard l1 or

135 millia-n tonres for the yearS7"--79, Thiv l

an ncre-iaSc of abouL 57 millon te'n-n cv-r .t!

12:;21 of 73 tlin tenaefn 1.9 '-74 or a

C 1 dCI the pl' n pe - tod, he r .

of the dcaind al-ngwith £uv:angent revi 'n! Znd act'i1

• , -

- .. |

P~
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ACTUAL MATER IALISATI 'N

2.3 As would be obscrved from the forzeoing tat le,

the actual raterialisation in the first two years of the

Plan fell short of the projected demand. The cal producing

comanies, however, had geared then slves ue for mc in the

projected dmnd. T1he resultant exceC o7uction lert

accumulation of Pit-head stock, which crew to a level of

11.85 million tonnes rrthe end of 1975-76

In the l3h - of this evlopmnt ha Govern -rm.

undertok a refi . i June,76, anid broucht dow the tamet

for 1978-79 from 135 millign tonnres to 124 millin tonnes,

The heavy accretion of coal stock, at theads gave rise to

criticism fr m various quarters ard the productioln Pfmo

for 1976-77 was adjusted with reference to the d !md asssd

The oroduction during 1976-77 was, therefore, on1 1 3 milln

tonnes Imore than that in 1975-76. rhis notwithstanding the

pithead -toch . irreased further and reahed :t all Ae

hich of 14.47 million tonncs by the end of the year 9767~.

The 'pla-ned 1(2ve of production f or the

1I77-78 was, th'Aee, peg ed 5 milion tne

- c .ted demand level of 106.5 Million tnneS. t

the intention of liquidatino 2.5 million tonnes ofz the

.. pit head stocks .

The year 1977-78 was unfortunately beset wit erious

problems on the production front. The aal Lnr2'strv zs

affected by serious power ard exalosives and b%

industrial. urirst. As the product ion fell shxct of the

requirents, it was supclementod by coal from the pith.:ad -

- . .p/ 9



stocks which dwindled to a lvel of about 9 million

tonnes in November,1977. The Production, hawcver,

started picking up therejafter. The rail transport faci-

lities, however, did not keep pace with the improvement

in production. This led to a spurt in road ruvement which
registered an increse of 22%' during 1977-78 compared to

1976-77. Uespite this spurt, a lar -'art of the

addition,al production went into pthead stocks which

rose agcain to 12.3 milion tonnes by the ki of the

year. The total ccnfsso)tlon turg the year wis 103.7 millin
tonnes. It. was, however, estinted that about 2.3 million

tonnes of demand went unsatisfied.

Tho actual consump-tion, prcduction and

closing pith-ad stocks 'e given below:
(milli tnns

Actual' demaTvind 87.1 94.4 99.8 1060 )n *Actual

Production 77- 83. 41 99.69 101.-3 10n.8 "1 3 7

Uns,:tisf iW-Pithead(Clos- sdeand 23
ing )Stock~s 6.65 7,58 11.85 14.47 12.dmnd2

2.4 !)-- rPE E

2.4.1 Cokino &*BlenUable Coals(Stcel/H'ard coke):
-/3-74 -7 5 5 76 ?7 87 7 7 8 7- 3 ~

Dmn- nc a- 2.5 kS . - 34.0 Perfrmance
Budoet Dep.t.c
Coal 275-/6.Projections £2.0 29). - 34.1 Annual Plan.
Dept.of Ccal
1976-77.

20.5 25.20 25.20 28.7 Annua l Plan,
Dept.of Coal
1.977 -78

22,ou 24.80 25.4 Annual Plan
Dept.of Coal
1 97 il 7 9

i ion 13.7 3 3.10

-. 9/10



Ace- rdin t r j ctis Wiiyir y rcaf cthe

year 1978-79, thn e r wth rin gr" ,:wd for this cc=. -r eSas

to -1byut 1 The actual co1l C nsam_'ti Cre at about 1. 5

7.4 dur'. ing 39~74; to 177-7) rr /drn197~~ 973-7 wrv -t~'£ ,'-h c; c

93717 w-n F',W cvaz 1!'i-76 anc Iy 2,9 in 7Q 3w-

19i6 77 The rates hu

- urnal Ir7m 41 -

main- th f rtF yaor i 0" l I t i- I

in ex)z , orte y th- 9 6 -7

2.4.2 11 F- VTeS

7 - . - -

JG'd. d -. ZO.O 3 .0 .. .

Projetis - 27.00 3V.00 - 42.50 P

27.00 26 07 2'-, s7 I

A: -'u is 16, 4. 20,C4 2 44 2-%'0 2S.3

or

Y22% 170; 191 4;

The raw coal co-i t ion of t>1s c , st tcU

to have rr-k!'t the rnte E ;% frm 1643 z

1973-74 to 43.D0 million o n 1977-19. n s a

p 1
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311pe 
-m vdr. h c m Dn a i> du Mr

the f irst 4 years inc r d a K t T._ f- t /

4%, This .nfn v ariaticas ccoud have been pinly cle to

-n I 17 l: h :c sv

D1 Snd 13.00 Peformce
3d et'75 76

ci ns 4 4 .4, ± 4 , , i 'i 11,

197-~-77.

9 1360 13. C o 1.

Dedt .of '"Al

13- 40 13 An1l0

t .-9

Thn c sm n ca 1I -

* ele tr. c' jn "t'l 
6h~~i'~''~ r----

co a n eer C- edstatj -i t'i e l e 13.3

million twnne

pp

1

-1/
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e 5 . , -0 ~
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The consum ion s antici atcd to increase at

nnual rate of 14% frm 65 million tenes in 197 3-74

tO 7,00 mniaM teMncs in 178-79. T'his WM Jro own to

nn reali-t iclal rof 5.2 -> .•3

inc success-ive revn.ws. The avcrac e gre-rd i c- c u n

duicn- the fr fr yr s bt 9%

2.. F pc'T n t

023 1.00 n.
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nd' x t hd

Hawev'r. wth the toc'ac I a l cJ i

n->n-3cki Cn 'ith c 7

to a l etient n: the c

LCadir~ to retricU T

in tn tut17-?n ~~~,tm & c

2.4. 6 NC

757 to. !3

SDe'end p
ectio ns 5.50 5.50 9. 0) Perform3MCI

of 9.N 2

5.00 6,A0 e ,n l ill')
Deot~af CoZ

5.00 3,00 5.19 5 A.nu P

Dep't ofC

« Pet Cc-
- 9-

:5~ L0Y? e:)3 - ''

fuel. a taryet of 9.0 mil-.ie nc"7 *

-ning ~a ann-il. qo-,rth ra of 10 -

eclude- d settine Up of ta IC j)nts, 1n 1 ra -

Yu:(Anhra) and the othcr at Danrni(U. Benc )

thr'ae two projects, the DAnkuni proje-' W-re tV.

n the c-r~nt plan Pri
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The prosress inx ndin soft oe na a

been tardy becu se of it or com etitivenes

undeveloped rr rkts and iways u to*det

increased c movers So r

in 1976-77 whc could n suan a

of soft coke declined dui ubseur years

Alt-rnative coal osed fujlsa e ne ee

but it would t so:Ie ti cfore to

ev cxident.-

2. 47 -the nusisb c kiln..r

3I 4 74-75 5 7 76-77 7 7-/7

Demand
projections 21.20 22.50 - 29. C I rn

23.30 25.00 ~ 27.0 Annua P1

24.80 26.00 28.80 33.6A

28.12 30.12 A
De C

-it s 2 . 2 27 22

No'e; - The consumerr fallin 'er-

had to h? clubbed for revie e o
availability relieble d o h
comonent subsectors, c a. - U ti-
lizer, etc are not availa

2.5 This is one sector where, it would be ert

demand projections have boen on the low side. This o-

bably is due to inaccuracies in ast data en which

projections had to be bascd. Lea':ar-e of coal from other

- . ./
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sectors to this sector in th'coso ruled

out. Some coa fro i unreorted )rodiction o- coilliccie
before nationalisat io, an from arivato mines aftcr
nationalisation lso must have moved to this sector. The
subsector 'fcrtvizerwas extected to consute about 3.1mil]lion tonnes i the year 1978-9T

t-79. Thi3 included two c)a->lbsnd fertilizer clants one each at Ramc un'am arnd Tal-.
Thcre has .bCen sliaes i their -rvs

estimate of dem-nd for 1979-79 tor fertiIizer plants stands
at 2.30 million tonnes( l Plann, D tmI of Ci 7 8/9),
The actual rowth durinc tne first fo'ur ycars has been as
f ol low"s:

(ilm.
Year - 7 75-76 7 6-77 77--1
Oty.consumed 0.9L 0.93 0.70 1.2

To sum u.;" it cal be sc2n that the bilk of- the sli-
.'paees in demand material'iFtion has been in the power and
steel sectorsoeth account for half of the total

- etry rojited rates
coal CoDnss-.-)tion in the ccutr. T he -)ro'CrdaeS
Of C rowth in other sectors being hi-her t% nwhat asactually achieved, the oni-:iial esti-i~tes of incand prcve

to be on the hirher side. Ii the year 1977-78 extraIesis
Canstraints on productio1 and tzcns rt )rvented fullcr

manifestation o'~ potential dem-nd. As the thins stand a
the time of review, the likely dcmana durinc the current
year i.e. 1978-79 a))ears to be around 109 to 110 miiion
tonnes.



2,6 At the end of the Fourth Fi'e Year Plar(i.e. 373-

74), coal prod~uctio reached a level of 79.0 mallion

tonnes. Since bctween 1271 and 1773, the process of-

nationlisation was over, the bulk of the ?roduction came

frrm the nationa-lised Eectci-(Coal Minc,; Authority Li-ited,

Pharat Cokin'-' Coal Linited, Sincareni Collieries Co.Li-'ited

and Neyveli Licnite Corporation Ltd.). In the Dr-

Fifth Five Year Pln, an increase of 56 million tonner to

an annual rrJotion Cf 135 millon tonnes of Coal by

1976-79 was envisaged.

2.6.1 The Draft Fifth Plan did rot pronide any yr:Me

break n for the Inter-mediate ycars. The expected conrump-

tion levolc for the interimediat.e years worked ouc on the

assumptLIon of uniLorm sate of growth and the act'-al consu--~

tion levels are ccmpared belo

Year Act, Actu.-L Draft -I
Production Consumption Plan P-oiec--

1974-75 4 '85.6 86.4

1975-7G 99.7 92.8 96-1

!976-77 101.3 99.2 107.2

1977-78 100.9 103.7 120.1

2.6.2 By 1976-77, however, it became evident tt -it al-

thouch coal companies were increasing the ca,- acity, the

demand was not rising at the rate pro ;cctecl in the Fratft

Plan. The final Fifth Plan 6-cument, theref'ore, u'sta-ntialIly

p//
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gcelarf down the tarrcet of product ion for 197U-79 to 12,o

million tonnes. So far demand -or coal, howver, failed to

crow even at the rev ised'Uower rate and a production level

of 103-110 million tonnes is lik.elv to satisfy the ex)ected

demand in 1976-~;9. Th-Is in retros-ct the "erformance was

paressijve durir the firct twa years of the Fifth Five

Year Plan(1974-75 and 1975-76) the avarace increase in

annual producticn beinc over 10 million tonnes per year,

while for the next two years production stagnated at a md

100 million tonnes.

2.6.3 . The year 1977-78 was beset with serious jprohlemns

on the .roduction fr ant. The coal industry was cripped

by s'erious power and explosive shortages and by industrial

Unrest. The situation imperoved by the end of 1977 and the

production started pickinc up thereafter. Unfort inately,

- the rail trans-,ort facilities did not keep pace with the

im rovement in pDroduction anc a large art of +.he additional

production went into pithead stccks instead of coino to the

consumers, despite a sart in road moiement. (The road move-

ment of coal recistered an increase of 2%- in the year

in the vear 1977-78), The Dithead stock hih stoo at

14.5 million tonmes at the becinning of th, year had

dr pped to the level of about 9 million tones, by

October/November,1977, but roe aoain to 12.3 millien

tonnes by the end of the year as rail-trans-sort lasced

behind. The actual consumtion level of 103.6 million

tonnes durinc the year 1977-78 therefore does not reflect

the real demand which is estimated to be somewhat creter



than this level. Thorich stoets acc ii ilated in th' I: ois

years helped to avert a crisis situati Ln, it was cv idcnt that

for meeting in full the demand for ail erdes and n ia and

in different seasons at distant conrumin- centres, both

production and transortatio n ca acities needed noah

cushion with mtchig pover and ex lorives s'py ca:.ities

to overcome the im vact of any unfr'escen r:3rln 57't

in demand or bottlcnfiths affecting prod:ction in rnn , r.

The impxuct cE tho behier of eroe viti du

the four years of the FifthPlan was feit on prod ictir ity

(output per manshift), technoiocr, invertont etc.

output par manshift increased fror 0.59 io 1974-75 te (

in 1975-76 in the mines vf Coal. India Liited whi c nt

for the bulk of coal production in the cotntrv. Put

the subsecuent sicwer increase in the rate of procti.oa! n

the scope for increasinc productivity (withot any r:c

tion in the existing empIloVmcnt) rCduced. 'hu the C. S roe

to only 0.68 by 1077-78. Tn SCCL, in as mic as

share in coal, demand is small cor red t e CiL, cr'th

-Droduction was affected lss and ,- e e U Increasca

consistently from 0.'5 bonncs in 1974-7 to 0.72 ane'

in 1977-78.

2.7 Techney ical 'ervracO

a The slump in dcmand affectcd the introduct Hn of

new technologv which had to SiA:.er than what was crii 1 Qy



envisaged, Hoevrcos rbl prox re"s hssilb

achieved in the f jO of mechanie ope-.st mininc ame a

nlUrF olre e ncaSt miner are mder Qvela.enm.

Eaupmntutilition eKficienz hias bnia igtog

it is,- yer't to rea)ch th d!e2: ie i-init .

2.8 & or+ SuL n:

The Fi anL or r :aa .l crores

(Draft 1lanpe

durin7 thp four s ow th 0 neciom !oneer cou not ,

be as hi h. Pu c th ri a t 2.2 miln tonnes

of coai Ucre ex to o untries includ-

inr io>e non-trad i l countris

9. The indigenous co p-rnet of oivestments On plant

and emuiment in the coal .ictor has been increared from

70% to 9 throurh creater eliance on enous

manufacturer of equi ments

10. Substantial propre&L in the substR.jition of fuel

oil by coal in thermal power stations and tidustries v:-s

achieve. During the four yor period a lr i numbe!: of

units were pursoad to switch ovur from furoce oil to

coal, An a result o this, there will be siings In fuel

oil consumption per year to the extent of abt 0.S mt.

(valued at Rs. 42 cj-r)res c ... ) oeever, furthr

conversions would bo faced with various constraints includ-

ina those relating to finance needed for procuring cotly

equipment.

.. . p/ 20



2.9 Inveto Cto m

The Dr ft Fi th Pl- uty waL 2 77,4 (<

fo the . five year p ro nd of' dic- prdctionl

s ex x d to 1 -3 to1 to .Itlo h

in t 1 1 P -r c;sI

dow.in t a 124 min ta
itncre s 6 -rn

be cau oI A St

yar a o r,1?~-5t 7,7-3wr ~. ) 4 icoujtput, A- againstJ theac l 1iVestme r o'ur2ing th ll :ur

VYears eidfrom 1/4-7 to 1,5 7-,"'R,78.1 ro

While furLhcr rie escalatis hve ledto a -r i ctAl

investment costs d Cmcring of wojt-cLs cn t n

duction outstrin dem2-rand resulteId in slow. inrestron

compared to cutl:.vs.

In this contxt it mry 1 rnmntiz'5 tlt Ccnsiern

the 'riod o' time ta-it elap-s eS'-tweer nrct cncton

anC :o e-te- a r Ival and the c-lag in: lved in the

procrnt o4 aint an machinery advance a-ticns takic'n

under 0.-1 and CI--2 t3 purchase planit and machiner mt

over Rs.260 crores in 1977-78 and 378-79 tucnre cut to

be the right course of action taken but for which it muld

have been difficult for the indutry to increae ardcf i n

by about 20 millian tonnes within a counIe of years a

to maintain it over the rutse-:i. 2/3 years.
•1'/ 21
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2- i £l1 tho Final version of the' Fifth Pive Y-:-

n an lo i of u .1147.58 c:roi was mi far the

se -to Th actual plan expendi re- uto 3137-79 i,

ion p all0ct Iupto wa-77 as as; foliows:-

1 -.

7 L11 2,

lywiOr -m c. 793.65 581.83

n~id WiL 4 3 -21.0r

C0721~lo nOr cdiere.3 1.

d)' 17~nX-q- 32 Pat 11. () 0.43
hnra undive p m 7M

c ' I cnio---'cos n. 10.33.

b) N IcroWn S~cudizr, a

a cndi 2.o4.83 14.00

Co A' 59-'9 6~ 7~

F)7C0D nothes4912.30 13.44

b) Pr LLTC~
Pd lt 11.00 4.47

V Limited

c) ra ocosiv en au AN 21 (m.7 3 a
to e act Cn 3285140

2 al



it is arrarnt that the Wctual i' Wten ts w,re

rrc-icUnately rh less un> r ajr hns Or Coq

I i- to 19 77-7 crq are tn the Flin : n jo tions v to

1970.- In tP cwn cf =n thu mcti hver
high r, is ncted crlir, ti -, t in

cf rro t cn S', hc s ' I f s I

defern cf wini-- rijct. T i LT -71- h:a ve

cr~nl schedu

2,11 Any analysiq rf invesptnt in re irn t(-

rcducticn is ccm lic'ted b-c c cf ts hfIe - n-e e a c

a) ti7c btween c--ch <cfiews -n rcoir
of mwner --

b) time am between recci t cf machinery and it-
util : c-n for crc tic n,

c) imac cf inflatica Cn ir0St.nt c-sts
pert eularly sirce 17c-76 whe'n yrices of cy

ecuic ts rcse tc 2 te 3 times the crinina
ccst estimates:

c) deletircn cf ca aci-ty cf "r--mCti-en i1
Seistin edines;

e) lon? cest-eten -eric c-f inv c-ctw'nts in
mines as a r IuL c f hich a c ncitr A lc
crticn cf investcert are alw: in thce

nature cf adv-nce action

2.12 Subject t-. thes-'e limitairi, hcwever, an at togt

has been c-Ace te ccrreltQ jrrc-ucticn ad investcent in

Ccal India Ltd, The dist ribunicn c-f the tctl investMO t

-- -r 2
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Sh -

p 7hI .'r .' v ur" lf r 1t it

fc 1 t-ws - b -'s

Ilant &
machinry

cl1fr 13.7 6

Dev. c

7 3  1 C A
T t i ~ 32. ~/*

2. 14  The investr-nt in SCCL uir'r nt jr t 63 c r' resdu r m 17 4 -. 75 ,- * Lni r"o -' ' n 1 roase f ros
6, 2 tc ni M.eae from!_7

m arws' -.- ,l in17n>Te89 ~ . n 19 8
in rela n ztcanua bud et e f(

0 -2
lent & machinery ~- 4 *.5 4.4 14T 9 '8 98 4 53 (23

D 7olc rt 2 91 2, 3 390 07,/
Ext e1rat in,7 n,9 0,72 1 1 C

002 0.2 0,06 0 0C 0.
LTC 'lan 0 3 256 40 1 C: r

c tal8,3 23.02 2 0 2 2 1
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Forecat o nol d an A much
asi is lin%, Mh th e vy Foc f''rc

intoracton is ngon ca

re iw nf th , rm J or n

during --' th J j !wy o77 cAP

accura,-c-y in Clorvd foreopt Cow n isL
coule of yrt

comiderabn yNiKpoved *I n

ha d envisagod aCd
MI ±VACJ -on 10SN" n? O t 1 Y

h niow n as a t of cuc! ki ely
to end at 11 1 r i

3.2 The assessant of conl do d n' ia ra and
analysi-s of the rowhof a nube f ic o (-f

our principal secto' v, S 11 . C r-' n ( Ilwa
Acont for but 701 of de total Dn a of M"
is cc efor by ne arly 2(,4D000 indu ii t rous
brick kils d 6 m ilionr dosti rco r( co)
While the demand for the -cjor sectorz j 1 he
basi: of' their plann'd l"vl ' of futur nmpton o the
remaining consu rs, ap'proraLte grwareas d. -:ith

the establis--hme-nt, of y.mo-lo,:utne eo m
in major consumini( ' setor at
information in rard to thl nt h- e n
possible to imv the accuracy of e J forec i n th-"e
intermediate ter

3.3 Based on a recent exercise bl 3.1 giv's t£0assn
of coal demaind for "the year 1978-79 to 1i9'-.84 and 1 e' , 1i
also shows the actual coa con;urmption A'rin the l t five
years, the yer increase in coal cohr ption lr t ast
five years, and the projected increae in the tn yr. (riod.
The rragnitude cf the yearly variaion ha- not b,!on 1ua in
the past. It is obvious that this o'lows the trend n the
economic grcwth and other related factoro. As for th projected
increase, the yearly incremnts are gcyaened by the projctions
in the consuming ;'ectors as given in rerirk clu

This shows that the Steol and Po'er £ectors account for
nearly 50% of the coal demad at present and wi]- pror.essively

-.. p 2
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In 1274- f -tIliz r ' ecli ery c-nsutien are nclv" o in c oro74 ' is in uded in 'Icrs-q
~-yC'nl 1973 74 tils R. i. 9 92Textile' is rIcl in 3 L"s
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vLr ou ofo3) .n~jirm'n
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- ofvariou c-c t.O Of

-o~ip of- cokin T:o" u

coherieS C e'- ntO

ouipIe/t Cu rceci 
(. or na i "n th FCI.

alis has bon nlu wh1. ' n
requirement of various .ypes ( I Iconnection -t f1O ,C
that in the overa] c the Cc'y it

hs beccoe necessry he `oy I t CcJ3' Lnj
Coal, notwiLsandir t T
evailable i o''- c .1.

- I- 1cin-aust3 t
tiy further hec no,-, c nif ' .
decided not Q import Ci 1 c, tco s' 7~uctionpotnti l crde Ip icn Co-'unrtry j i be able tc- eetthjo demaa Tlcu la t s ledin to theOctimate of various t f Cooondj7 can be seenin nnexure- V

R: Th ctual coal based -or ';-a r '- :ne tinachieved during 197- /-cs 44 b. uerat. ion mr
rcn rtior during 1977 /5 is - ti t ha' 1 a iX' oprteredrise lo cent ovr the 12previous year l. Thsamtrend is likely to con tir, ii the nt five ycars period als;o
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]j9'ri-u pvC. .1 .... n,- *-

ci " on 7rousC ] cen c c onact v 0ies .b . n 0 P cu
consi red 1a _lar sof II at, cf fo i ots on
Off se ttin an impr t a m n of ce n i uIpro luction camocity is to bno built u r2 tPPlkel'd hieatlea ''1i 2' t

! kis Len a graih in i rChat o' c . 7 rM
of Irwhrat e in its d andJ A s.
acdi -onal capaci' h l bci : A 'c(min plants I )," noil have r:3icon ptio- hecu: of their in. n

- he coal requr- tu ri ',e f or 1evel of 5 f) in197c79 (0.5 mt, ewlyinlly provided for in: ths yto 7.2 rpt. 1- 2-y .

In this rxsecrto-r, the.c rntg I r r:th
S . . is of n r -lev-n ce as th' indi nous Jraduction h"s

increpsed 4 fold diring tWe l 10 yews. Tis does notoffer a very reningful indicion fPr th- futlre -nsu:ptionof coal by this, so'.ctor. Th rcuirem'nt of Al
plants pruoosed and smctior..d have o considAred to arriveat the total requiremont o f l. Th dond of twoco
based plIants has 1ocn taen in full and for the otho coalrequireid for stea generation only has buen tekon intoaccount.
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X^T: nthis sectorr,n exp Ort Le -

assum ed thrOuFh' out till 1 nP

ST C L'. C L f
is about 2.? m, cL w co00
Althouoh soft cnke sector is nt d'M
presniY l es not rflAc+
Quite nlrge pacntial t. n
market . Govern :mt i , o of

domsic fuel to l kr n

Mowever, Inc Miway a.w a
allatwnt of a 'or th ivvnnt C

yrntccom moo, Aind it'sun ort nvt
tnkn ;-ft Cok. As for 1,C o7 0

and R-I-_-uz~nda reo p ovici . , ..u

coal rirngn the poriod upto S43Mc s

start requiring coal from 19 9 onr
this has been tken as 63 int. b 19- A t C
above, t'ing Soft Coke and LTC toth i

6.5 n.t. '-Y 1982-83 has been estimated. o
growtn in Soft Cokle sctor work out to be 10.7 percent.

- BRICK~n U11: The consumption sttistics in this LCtor

have not oen very reliable in -e past - -n, r, -
rate of growth in this sector hac been only of the r o

1.5 p:n cent. ConsiOering, howevr, th't iuti"'l ct oliy
in the country aill stimulote and, other buildin/consruct'

activities ,ill also gat steppev.d up, hier r' te 01 rro 'tn s

envisaged in this sector. Accordi ngl1y, a dclndl of

7.0 m.t. by 1982--83 has been provided whic mant a .rowth

rote of 3.9%.

OITHR Io JS ETES: This sector includes thoands of i

ccvoring ovcr 30 differEnt industri . it tns bccn Cic-uLt

to identify their irivi.Ldu]. rouire.- Jdinn Th.

various circustes involvec, a groth rt of 5.'0 percet

has becn aolied in this s ;ctor, This cu. the reurmot of

at 21.56 m.t. by 1982-83, :inclusivc of tht for textilc-s.

COLLMRY CONSUUITTTION: The lcvcl of collier" conoumptionl i1.

expected to remin Almost samo ,s the -present one o abocut

3 mt. par year. This is beccuse altough the> repulaio

of worker- may increase, the consumptlion by colliery b. rs

is expected to conc dowrn gradu.ll due to the replacn ,f
Steam operated machines by ecctricity operatod ma

.. /34
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W.1 H Nng filxa i! M s y p t P in C ijt7 r-III

and VavIng s;510 uC he sp cny-: :tcrr la wnd

v1alityoise, Prcn pl em ter wet tIe Slw,

s "O' "f r Sc

bcth fom jlannI Y jrc loan

160 rn. Due f-w:aria, ol 4-pp l tho ;t-nnts

re c to that. 'r c : tt

will ag nsurc ea 5en tT: 154 rntt.

I c n a xC c ct.t.

which is cenid vry n'-!

- frencecei e vis

reuronen c4 t el r Wakinr; i eke;

(b) Tc off-set th nm ala'nces- as

availability;

(c) To be able t up-rncnt ti sui-ly from1 ifrent

regiens in tho event cf slilges in tL

-recucticn/trans:crt c<acit y in a s i

regien.

Alth tugh invstfent in thls tiro hcrizr n ,:y

be confined to tha level cf 153 rt., cther infrustruc>r0

suppcrt by way of ac~vance acticn have t< be given tc the

level of 160. m.t.

Fcr the tim brizcn 1 9fr/.~68 als' the lannin

. 35



preparedness h-is been werked rut fc r n>r ly 2'40 n.t.

as ainst a prejected dernan' level cf 20" T .t . ith

haziness and lack cf clarity persistiln abcut the

expekted perfchrman-ece cf varir us c nsumin: sectr r -

that time herizrns, planning prepareIness has jot

be kept with suWficient cushien. B es e 1, plannin; being

a continuous -recess, this cu shicn will r'ive an :I ertunity

to build up the infrastructure in adv;-nce. In this cose

it works cut tc abut 5/6 m.t. -f cushirn per cc irg ny.

As the demand cf the varirus sectc rs will get fir.ed up

in the future years, the clarity and firmness will also

be reflected in the prcductirn planning as well.

STR,'TGYBjED C7-LS F MIh35)

4.2 The strategy adcpted has been tc naximise the

prcductirti frce the en-gr ir/existing nines and mines

sanctirned so far. This has been done t, mnilise the

capital requiremnot and increase capital utilisati'n.

The remaining gal between decand and availability has

been scught tc be met fren increnental out dt fro m

rec-nstructic n cf scm cf the existing mino as the

capital investment en a reeccnstructitn mine is less

than that on a new nine. Only the rerningrr gap has been

prepc sed tr be met frm nev minrs. In chcosing the

existing mines for recnstructirn, the gestation peried

as well as the resultant reouirenoit in the rlan perird

1983-E has alsc been Vett in view. In r rnctice t"

gestation pericrd is fcund to be 1rnger than what is r

c/....36



cut in the ecnst ru ct in seh 1a I cI-

phasing cf prcducti has been ne tin bt

exercise keeying tjhis f ct r in vic.

)4.3 The strategy adepte ha nec n n c 

when abscluItely Pssetial. Irt l

been rreferred tc aive rise te ar r c

pctential as alsr larger' mnn-r r u tilisi 1t i s

re-deic YeIt Cf the existin" many wr. ieic tic n

has beenr and is te bP avcied
CI as Ib I? NA , , vr 1 ,

14.+.1, TDSRG iCul D

Bc.rc & Pillar mining has been cur Ir- Tinnt

Methcd since the beginning cl cc-1 rinni in A in a.

nethcd was adcpted dlue tc several advants la

capital, quick prcductlefn etc. R c & flccr, s llcw

reserves, simplicity cf nithcrds as alse histcrical fes

were respcnsible fa r tts large sc-lc acialticn in Tn( iI

Mines. The cernitirns are new chancing. Ili reucti n

has te be increased; the c-st cf mni-ng hs te be

contained within linits; deeper seamfa-rgsrves have t

be vcrked and gee d quwality ccaing cc al has te be c'nlv cf.

All these call for rcccnstructiin cf smaller units ict

bigger cnes and ccnstr-ctirn cf newer ncesssrilY hJrr

units. This in turn is tending ta lead tL wrk ccncentr tcn.

This alse means reconstruction -f existingt_ (f

Daring the year 1977-78 abrut 98> pructicn

was through bc r %nd! Tillpr meth,-d cf rinin° Th r-rc--ltac

cf br rd and pillar Tethe d will lr ce W17 in tura

.p/37
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--37(3)
2 PODUCT Q YSII TJ0Y ECO LOG: ISYiE

c 77C7 0 977 97- _

) vg 0.40 1.0 4.0 0 3 0

(( b) St- 0 .20 0.7 1, 0,

C ILL 0.€0 2.5 2.C

d 0. .3 5.7 9.0
63.9 70.9 67.9 63.4( ) O k s --

63.7 72 73.6 723
e.a: f '->o;hT .-.

4 9.9 11.7 11 C
To t:1 un round .--- -

Ttm l Op .; - -

3. 2TonCIL( CAU) 0

7 t -1•CIL( C-Y TUG) 0 101.7 108.2 116.6 126 4 13.4 52
.9 0 11.0 12.0 13 33 ~5'". 3

3.0 3.1 3.3 4.6 55

15.6 123.3 .133.7 146, 16i6.5 9

Ncte:- Fro.Vction Prog'ram-e for 1978-99 & 1979- ha en
du rin .nnual P!an 197-80 a 2 1978-7: I t ., 197..30 j7



fr~~ ir th re11n gis -

tin cf techc l, in uniir, I ui-inin,

be sQ me whto the f llTwin lhins~

(i) Th interrmr ""filt c Ic suh-

sc'ero r Mini e ing c l with sims'0

le rs led h 1ul2 2umpers~ xil to se

tI the ir D ex t

ce ejrc/ ir n r f e Ql is ir'c rt 1nt, l'n -ll

ning will be intrcduced. The lnw .1l

mning; will ha-)v, r-c stly sir"le mechanisaticn.

will be lirited t- very few faices r1u tc

reoireTments rf 'high capacity. The, ctlher

n!r wall f eces ,ill either Sclid b1astinT,

hand kcing er fliht lceaing cr shearcr

fa4ces with 1iiu't pre's, The t-ablc 4.1

r .lcct s e en cf varius teciflgY

cnly dirensic c>'illy.

. Y
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OPEX C-

A4.2(b) The c-ntr" i nfrl Oji sf

te incrcase substantin in te c ny The

cf the crencest in t( ta gn ud n

rr rf ab ut 2ris te in 1967 -0 it ray

ccre than cuAri- n cntr r lsont yt

cf excetticfn in PCT 'ines is in y % 1 ycnIt A' Sk 1

0o r- e n, nrog -in -b V1 Jpor this baqSiC jstr-

will De cc itinum Pu the f x cad mai

wining bei r ne Or a nun -- rf

cth-r. Smalinr hv el o f bucr cf 2 I 2 2"

will b, s's nc' rc

electric pcwer sup ly - requisit " wn n

availabe.

In generil the si ze rf t sY W dtliryc1 )

in the clenc-st rines; is •C cb *te bue t Tn

yrejects, even bi er capacity '1C nr vrs C u7 t 1 c) r-

are rrrCsed vhich arc ic-( rter' rnes It is ecrt nicpl t

use higher capa-acity shrvels s5yciall1y whe-re the cu ntity

c f excavticfn is very high.

The questic n c f recaucic n rf t rnspc rt sys te

te the minimum i, n cencast mines Uce unr' nsi *reti, n

fer sc ne time, i view cf the high cest cf Pum rs and

S.iesel cil tc run them. Fcr this rurrCso th- -

nuarry skir is being thrucht rf fer quarri-s whic

achieve' a, eepth cf 60 metres and1 wherever it ctn be sult-

ably instaled. It is troC se , try c n at V-r

crencst in the currnt plan,

Ltely de te ebvIcUS arvanties, hy-raulic excJvt' rs
.. ./ 9
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ore Also b toun o) 0 c C V5 cov-nt a
Shov-11 FS i p n T 2 a 1l

r:ction 1ece.

fese7r cycl S,

riro-p nees r

put onA

p To oA 7 ?d A a T 0 00D

~ scir;'~ f 1 ''ci pd' v I for~ !Qrl"Pun2C

day 1llvi u *~. 2 f"~~

Tla siz e of s a t
to 10 m.. annul c p c, 1!, c : ol yL

P C tD d to ,bsorb 11 1'v lopj! 1 1 ½ goin 
0" Wenou in evelopment] o h '
*A significarit cvlov i opnc s technolo yis goirE to bn in Jharia col f -Ids. T - s, rv- oskirts of -1 co i fi-j 3 "0 ;, t r td1 isg 0s t be r!- by o. 

crnethodi to a ( pth of 300/33) mes

4.5 2h f olow i, s t P re , vi-), 3( tSpcity:
To in>ro(ucc i nt ch,, c y s
scrlen ]L.r n p c P31'I h co, n: Z sc

0p lo' 'c -tloa'-a - ~- S1V r1 11~ M I 1 1 i Ir n

yd auil rops on o
r,cona .' iO.] - Y rauli'e -7;miningF ccn ' iton a- min O 2 - :istinj min" s Lo - t'C t 1, ' M-7 IiDilMchos of miNi yjhi ch -,,,( ,js o~ r l cost oavconstruction "for! ij 

!4 0"GoInii) w min ws w u rh tA Wr& n .on-* i O 1s .1 Otfvourabl: to coi n's w-, c- n otof' mn~in. 'o cr a. o i c C1 n al systan
ecofncin. o y O -or in

as.
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) Towor 0 to12 lonvall faces.
(v) ToiBo pnr mnn hee h

cn lit ioo r favr hc

( mchani

rh1 7 - Wa~r-?

ano env" 7: abrenvL of ti ltet oinn]

cchniovz n la Lf the n : ines i s

- way that tiny arc :jInple for intensive

can be f 7 lm in pronluotin in bou 2 years •

for qf

uchanisal iOn may hv-o top be i ntd. uceJ in sta±f s

th the availability of in igenous equipmxent and

tra-ined Manpicer. W, the tales appearinj hereafter,
th p) anned proed.i w r haS beon analyse 'I from var iot1s

angles.
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4.6 The yearwise break-up of p: cctl n from catccrof rines er sho- 2int

~ - CO PL

9 78 9 1.'9-
7- - 1 '1 2

.103.70 16 140. 130 T u.1. A'jila liiy fron exstinc
& ci d minae(AliDdia)100.87 109. 25 ' 10 2 1 2 4

ots o) C)_:'_ (a)) . 0''' 2.72 3 2 4.3 5.50 04 1 3
ProZ o cntuc on-'' •.5 7 4 25Or ts U EQnc Ui1(2 -) O832f6

2 0s3 2.36 6.232. inco7mnrr;t.ai ava11;_-
r

c35 r u. -( ) 3 55 2 2 . 7

n -s 2 QLso ' a

1.24 2.5 4. C4 9

fr oo 'l ies(c+c; 2 8' 6~ 1C 75 ,c -Tota t " Ava io ia j85 S. 100.77 
1 65 146. 5

133.65 ~ ~ -- 05j 19&).c' _76 54 23

-st t m -De::rd~ [Ind Froduction for 1978-79 1
197 7)T ' f

D c~nd C9.22 m.t. I 1 90m t
Productlon 1CG.38 m.t, 1769 m t

7 t



.7 For th ah harriu ect re 'Ots >, en! Crega rL d
others are u Mder vr Xration. Our re nredn: r
may 'D2 *een from T olu 4.3 belo. This i c d te2o

level 6- deninc, -ro/idijnj for a little cui- in the time hcrhon
1987-63. -

Ta;le 4.3 .

S1. Classification 1977-78 1S78 79 1979-92 1730-S1 198: -2
Vo.

1. Tota- cc-a.d without pro-
vidinr for im.ort 103.7 1 1G.5 1 1. 34 140. 5 02

2. Production availa.llity from
existin & sanctioned rc-
jects, 100.87 1)9.23 110.92 1 .54 116.n 7 16, 115.c0 1.12

3. Deii to be met 2.83 4.30 9.83 16.80 23.49 33-3 15.4 101 2.
4. Pr.daction availaility from

rec 3 ich avc already
been frula.eI - 5.66 8.76 1.62 15,1 21.96 27.0 377

5. Defijit to be mt from pro-
ecty to formulated - (+) 1.56 1.07 5.1, 7. 1 K

6- Pouto ~idiiyfrom
6.o2 ~ reje-i dtf tbu

-et to b form71aated 0.50 3.59 7.49 . 13,1 21-42 34 39 54.A5

7. bur lus(+)/Daficit(-) (-)2.83 (2 Ch (+2.52 (+)2.31 (+)5. +

Not: N~ fr 97.7 .and 1 n79--nq ao a n 0i Pir,

1 ~ U L
nd 1



O Table - ow. shows te qe dr o nc a nd prc-ducti cof co 1 or -,o c

Quality e'- --
- .. Dommd Q C-

Pr me Cokg 14.17 14,_43 16.26 iC.25 16.55 17.71 1is 8.o57
Me dium cokiig a.9 7.76 9.32 9.69 9.19 70 2

Sni--coking 1, O2 1 48 32 16
Totl cokin: 23.. E 23.G7 5.90 27.2) 27.05-

To tell noc-
col n3 80.12 77.20 86.65 88.41 93.70 94.53 01,70 03.6

G r o Tot l 103 6 3.55.- - -

IN3j-2 .3 11. .U-7,
/4...... Pi.

(,I: c n n.Cok .i 19,32 21.C9 23.16 7 6 2

J½ n Cking 1 0 11. 51. 12. 65 12.09 15 16-30 20,4 1C33
11.45 3 16

7i ckn 1., 1.' 101 46 3

To 1 C w 2 3 --* 22
I-OC -A lIdaDm3 7, h -7 a s3-f- -

---r, 3nua 4~ 4679-CI02~ ~a" 14 .0 140 9 150.50 iS9.05 10.0 '76.54 203,00

.d 22 t.7

P ro IorlC' .3 m" 117. & t.



/4p

cc,,1pnn y. -l's canIc

-

.5

-p ONPR2 'E. 0 10- - - - L -ALL INDT4Frty NM -" - - -

177 -7 rvf. Cok.n g .Y'U'd 1.4 
-3. 0.c o4.23 6. 

- 1'3S iCokno 3 618 0-30 /.76 14-S .o 0- 1106 -- 7, Gp ir 0.62 17.37 0,,25 6. 1l 1- 910
162 7. 2 r --

T.cT --

197~~2 P7 m7C 8-
U"ll C ng * 345-

Co~n 65 7 25 07 9Z1

L Ov-r 6 Ocj i r7

7-2 94 657 9
20 TA L3-

0,C:

A o -~n- -1 1-
T or u,80 18. 63 0'1 1,33 9. 

10.30 4 t- ?3
5-~ 10 '!11 -3. e.445~1 10-4

Ths 27, ,3 1 5 l 0 -- 2
-15.- 33 -

1-'s, - 3 21Coo

L 0 85 19.10 0,15 7 6 C -3 -l l O~ 0Lc'~r 11 .- 12.52 13.c a

- 0 < l~ j 1.0 -. 27 133~.65 -
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YeDr Cualit NL 'BCCL CCL 'CL CTL SCCL T Cfe ALL

191-821 rire Cok½ - - 6.16.54 16.54 6- .55 21 CMe!diun Coli. - - 1.79 8.79 0.9 3 11 .5Semi-Cokin7 - 1.18 - - 1.3 -
u ior 0,97 19.43 0.15 2.79 16.41 4 5

- 12.61 9.47 15.77 14.59 S2.44
Totail: 0.97 33.22 27.9 32.33 9~^~33 4 35 15--

1932-S3Prime Cokii - -1.82 - 2 2
aiim Cokinc - - 1.82 9.78 0.99 12.59 -

- 1.28
1.1 19.60 0.09 8.00 17 24 46.1 ii

L1r - 14.56 9.89 .2-.69 16 37 61. 5

Totml 5.4T 2~-7~~ ~ 6 C -- .2-- -
193 34rs CoKin- - 1,5 - - 520 71 -

im Cokinc ~ 1.85 13.53 1.00 1'6 38 -i-Cokin~ - 1.38 - - 3t3 - 3uer ir 1.26 2J.Oo 0.08 q.-04 1. 20 47 ,5
16.03 11.82 23.0< 1. 57 69.46

Total: 12.4 1 2;.25 44. i 7 1 .4- - -
878 rme Cokinc - 2S b *

ium Cokinc - - 2.51 15.72 1.10 19 49 19 33
l-Cokin'- - 1.92 - 0.30 2.22 - -- 2

S( >rjor 1.57 23.20 0.05 9. t7 20.56 5.'3
wer 2r.0 13.'2 4 3.61 23.34 1 308

Total: 1.5742 21 4 5.7 5< - -3C 4T
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An lysing tce prarlatirn on the bS f :
t e e - beic. s; ow the pas t en

cmpany-wise prcd utien prcZramme U/G &
6 - 7* " --

LCC 0.62 0,6 0,77 0.66 0 7C.- 0.02 0.03 79 O 2 0

To tal 0.62 0,68 0.80 08 07
2. B. .L. IT. 21.78 25, 68 2697 2 3 28~-77

1a t3 174-

3. B. .'.L. . 1 2 0 7 2 .2/ 2 7 2

Tctal: ;0 -20.~ b7~ 1 7~

. C. C.L, / U 7.2 7

L. J - 4 7

Tc tql - t-97 31 9 6C76. C. JL -,3 7- -
-

b7 7

7. 
;,,O . 1 q

T1 t,00 2. o 2 6-- 7<-1127 cu 15>' 22 P0  1 -8 TIS3/I 3 0 2 K) 3 12 3 7 ' 50 Q .12 9
Total: 3 .2 90 3.12 7 4 L

All1 India: ii 2. 77. 34''7 > 01 9 1 t 123.2 - 4 7 2 15 61 

Gran, to : 100.87 115.61 123 .2/ 33 65 14 19 < 9

C3 s:-i e ~I 4½: . ocf' i 7< 2 . W~r 1 
-

'-.- /c, : 10 . e t. 7 .30 11



4.11 Various othor detaIJs cf the prodnetion

planning can be seen from the following Annexzes.

(i) Cagorywise, comrpany'Wire anl 1

pro ject St ate-wise projuct ion

programme ... •. • .

(ii Caliedwseprojuction .... nnxre-

(iii)Statewise proiuction .... Ann-xre-

(iv)CoCmpanwise pro uction .... /Annexure- A

4 .12.1 North ast rnCod1f i .

N.2.C. proposes to raise its production from

the present level of 0.62 m.t. in 1977-78 to 1.182m.t.

in 1982-&3 and further to 1.57 m .t. in 1987-88. Highligt

of proction prJora[one is to introliuce hydraul sMiC n

to reduc: occurence of f ire and maemiining more safe

and also to increase p rcentagye of extraction. The area

proposes to reconst ruct one exi, t ing minos and1 oPenieC

of f our new mines ,

4.12.2 Easterr r, lfi lds jbite
The company proposes to raise its production level

from 25.26 m. t. in 1977-78 to 28 .33 m.t. in 1978-79

to 35.44 m.t. in 1982-83 and 46.21 m.t. in 1987-88. The

salient features ot the production pla'nning in this

company is that ri niganj bein, a cojlfield cy'r hiindrd

years old, many oper ating mines are rore than 5,D years

old. Tie shallow depth reserves in tfost of then,

therefore, stands alrsady exhaurte 1. The main rise is in

the production lower grade coal wlrith is prio posed to be

met apart from reorganisation of existing mires, by

expediting underground reserves by opening 16 new mines.

As reorganisation of 28 more existing miners are proposed

apart from thos, al rea sanct ioned and under imole-

mentation- they will kald an addition-l tr-ci"ox tn of

3.35 m.t. by 1982-83. In the interest of ensuring the

required production fro this coalfield, the proposed

reconstruction schemes must be taken up with no loss of

time so that the working depth increases further and the

expanjsi on of mines tri vertical direction becomes possible

This is more so as this fie ] has to rely mostly on



uniolrroung( rosirvo since .uarry; p at liy is vr

limited. A study cond!ucted in the 1u:o/ lapur

coalfiald recently suiges ts that al 1 tho r.ervs

stand to be taken into conside'ration in. production

planning as far as time horizon 1967- is oncerned,

reserves in fact do exist under depth but a dir-c)an to

uork the lower crad coal by deep underground me tts

in the absence of exploration data hy to wait for the

tire being.

8H,7QC>KI:_C7L L IMI rD

4.12 .3 The company meets tha entire demand of prime

cOking coal andA a part o e ckcCOii coal1. The ratio

between non-coking coal and coking coal srduction is

rougjhly l:2. Tie company proposes to ra is the COin ,j

coal production frcu, the present level of 12.71 m.t. in

1977-78 to 15.00 m.t.Tl97E579 an; 18.64 m.t. in 1982-83

an17 further to 28.61 m.t. in 1987-88. Coking coal

A reserves in Jharia coalfield are presently being exploited

from a large number of small mines. Tie production of

notnpoking coal in most of the cases is incidental to the

production of coking coal because of the geological

sequence of deposits. It is also mined due to inherent

property of its forming good .- uality soft coke for domesi ic

consumption. Tne contribution of reconstruction mines

amount to 2.46 m.t. in 1982-83. iore than this a

substontial increase is to comeobening of new mines

which amounts to 4.16 m.t.

A highlight of production prog ;e.:,a in BCCL

is an inclusion of three major opencast blocks apart from

overall Jharia Reconstruction scheme. The peripherial

reserves in Jharia coalfieldI are proposed to be mined by

opencost methods. Three such blocks namel y, Block-2,4 &

t t6 have been considlered.

ENTRAL C )ALF*I LD. LIMITED.

4.12.4 CCL has planned to raise its level of production

from 21.19 m.t. in 1977-78 to 24.08 m.t. in 1978-79 and

38.47 m.t. in 1982-83 and further to 65.0 m.t. by

1987-83. A major part of the product i2n is expected

• .-

p1



from 2)ancast Mines. There has bcen Ieay in

the construction of the sincre-i I

is to contribute signinicantiy t h lare' ic

in the product ion. The construct ion or F"ngr na hery

tha of la 1ash-rI ta an
has to be. ')n] that OE lpeited, a'n'-

up so that they are able tc rcee c 1aet by

19P2-86 and 983-84 respect ivela t, ett a

cokin ' coalTo cater fo) r c- nt in~uit y,, an
cokinb, coal demand.TOctrfLC 

.. it

additional .ashary at parei ajnd asociat'e : 10

cap~ic19' are to be buil t in tho We-t B0karo Col fld,

For th, advance actiDn is envisaged before 1 3

itself.
SThei main spurt in demand 1i no t iced in lowc"r

grade of coal because of opening of many pa-

stations. This is specially so in c-O o rui

Coalfield. Due to the advantago location of this

coalfieCld, the coal demand will always be increasing

AS such, the infrastructural dIveloment in this

coaljfield should be expedited and made to precede

the production.

WESTERjN CO7LFIbjL '~Cr Il

4,12.5 This compayr. producs/ from a num'-r ot

coalfiolds spread over three diffe rent states or

Maharashtra, Madihya Pra Jsh an]. Ir issa.

It is proposed to raise its product ion fr-xn

levl o 2167 mt- in, 1977-7B to 25.55 m-t.

the present level of 21.67 m.

in 1978-79, to 34.6) m.t. in 1982-F3 and further to

50.30 mIt in 1987-88.

A Coalfieldwise analysis reveals that priocipal

centres of production rise are Korha,ChCnda anid

sohagpur coalfields. There are proposal for increase

of medium coking goal from Kanhan coalf iald. The main

increase in production, however, is in lower grades

which nearly doubles from 6.R mt in 19''/-8 to



16.37 mt, in 1932-833, ani further to 28.34 mt. in

197-88 - four fold increasae.

supe ior gracde pro duct ion reginters a :i L

from the present level of 14.15 rt. in 1977- !6 to

17.24 mt. in 1982-83 and then to? .56 ot. in -

oat of the product ion increase as

above coes from opencast mines to be opcm, d

iKusmundaF, Dargapur etc. which will be conveni

situated near the principol load centres like S

in Korba and TPS in Chandrapur.

a p

rC
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7.1 Tha rining in enr 1 ,al r lning in pcartiulor

and hal n tis indus

ere is nn 1yi that evon 'cind-v C rining 4 s

crrid re l n ct. t the i y

iea, "e y-eo;-.~it riA'- )
ecs were one by ri:eowrsh nthrthe finaca

capaciAtyno the know- hwn' the will to ',-kp pace with

the trend and tempo of mechanisation has contribute tU

the present situation. As a restit not only there is a

vide gap in the technology es appli-ed. to the coal :ining

in this country and elsewhere but cven the hazardous

operations w.hich edversely affect the safety of th- n

have greater manual content in itself. Similarly, the

cperations which cause lot of dru ->ry to the w.orkera

continueda to be carried manually. As a refilt the

industry which employes more than' 4C of the work forc ,

employed in the "public sector underta::inas" of Ceetrcl

Govcrnm:ent has only 10% of the total investment in the

public sector undertakings. Even in the current ye :r more

than 72' of the coal is likely to c from the nal

bord and pillar method of tho minin[ and cnly ot will be

coming from the mechanisd minos. Out of this -lSO

23% is -xpected fiom the mie: ired open cast mrines i.



only 5; or so of the tctO Pr, p u in Q onkv

is likely r come :rom the udrgru n
This, of ccuo, hs heIpod in 

4c

obj ,ctiva of painv vnjent 0 c I

cost. . .7.,Cin fnacagan "zhjjc
unrL kings rC 'c ch 0 in 197&71, 7W

7.2 lover:r, tho Hsitcu o

chmne :hn 7 utur decade

tion of .oh>ni-.ion to a

ci rc ums ta nce ic may nNcesitat r

tion of mch'ised ioring r indic d i

(1) Dcepcer iin,3s wh'r the n

control requires th u se of hc-y -nd c.tly --

pport systom and hin ir strL- ti ray 1

thc deploySent ofa r n

(2) Big and depp 5i11 Arc 1rg c>pi' l isr

for developont erk requiri a 'coat r deree

of concetrtonthn hitherto of o nS so as
to keep ther econr i v

(3) Quick increosn in : irduction fro- istin o C'

mines. Lare mqchonised oponw.A rines era

particularly amble 'to this.

i) Mech-nition3 of wc n loading o'pration in order

to deal with highr produ on fr r

bigecr mirs and re-ornisd lo ngj Iintsn

also to casu-e roper iig nd ly c

Rstrictions imposed by rl sf-r block r kc



load ing .e9:c11 as nrh:: lv

sane alon:a witha stct : quity require. n

ncCossitat. the mach'lsatics of jv n exin

loading arangemn n a ph d in

In addition mechanisAtion is bltel a

in c ircu mstan ccnto ensure btt r sa ty r tho

men aind reduce theira drudgern ed a'lo t'c chiev

conservation Of thi nfon--roln2ish"nle.'w o"

In vlie-. of this tih- shar of col frm ch a

is lik ly to inecrea and : th yar ' 5- 23 et i

fro. conentonlbord d pjiller ecC is not

be more then 42. of the to producticn caillb

-from the Tabl: I belcw-

- T le I -

Lib-ly prction of coal
- by use of di.cffr nt T:ch--

no]ogies (K)

1IC78249 197 'fl 1980- 1 1 8 102

Opcc s 22.9 23.6 26,6 28.9 32.5

U,G.

1.Longwall 2,5 6.0 9< 3 12.1 14,3

2. Eord &

72 656.1 49,7 42.3
(a Cenven.tio -

nal

(b) ichnise d 2.4 5,5 8,0 9.7 10.9

Total 100 '00 1W0 100 10A

In general the lavel of pinin; tco>ology in Ac& indi

and other comp anioe ,I at thn s m level of deveoe on t an

such it has becn Lmusumed that availchilty of col o nd

. . / .. 71
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as a 1;,l with r ttc ns ilb
fer C-Al :ndi s 1-wnn Tr vi vhno cri iih r

liel prdcin be en L! rA : s us n

fL1 r ue Y 1s

d ntnT

U . . -. 7

-7.5 L 7en wl 7 1 4 7 ncj
11K1

7,5 Having' w ecu th Iv ly cinrn c ent
techncIcr-iCs t te ctta I l C r'ctia i r cru nt r.- M 3
Includ ed in the art i l-s W( al nust ry re Trrr

reblishod in Khan ! C&c r cf ny, 1970, his been ta n O.
different techncjrcjis fcr the tminO -eT. .re
figures fcr thp year,, 1979-DO, 19 -8 K 1 1-'>
have been intcricAte.1, :ccrin ly to C.. S. fJ"P
used te wrk cut the n mancwcr r!'cun nI Tabl -3

1. Crcrsot 1.20 1.25 1. 30 143l 1Y

2. Lcngwall 1.00 1C2 1.04 -107 1.C0

(J vei n al], 0 . 6 1 0,62 0.63 C"K5
(b) Mechanised 0.0 0,;2 0,1 0.07 C9

Overall 0.N.S. 0.71 0.74 0.70 0 83 9

.. p/
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recuite, ataa t muh re rsc-le, for fillin up

mpoiicas in the ni i'sciplins fuch ,

c Y- C -nn ~ jOl

Saes urhse rsonal Gar- l ;,(dminis~tr, tion, e.cont I cf

undertn fo,,r astr-i n a ior 1 Jperiod of tim n y , ull

tim.t ' b Is cGrhn i.cl ol

(b) tcricntrtio, thLi o.rgnIwds-tiion *n is vbrou fi-t

nd (c) dhn-cricl. skills a)nd ibiliticst

(c) Mrnagont D pi Taining of Mensge nN.,ola of
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', lnb~si the n±icen( of mni rnt ctrainin; thmic noicoi
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C .. P T , R"-aI.

A INlG & Z] - ' C' 7, POLICY

8.1 This chptar d- cls 'ith the foliouin'; subj c;s:

(A) Marketin! and 1is:ri tticn Polley for coal' Vide itemi Po.
0 (ix) o1 thc

(3) Natimal Stocking Policy f'or ccci ( terms of
O referenco.

(C) Strtly, of rle 2nt of erirosn and fire-
wood hy coel/co:l aq d products particuarly

n u wlaeas,

( A' i tn &- Di ri Lutic P oli~ cy for rl

8,2 TOha totl co-l. r-qu ir en:s of tm co: try cre mo; by the

folloi t hr :0 procucer frocps-:

(i) Cori India about Q37

(ii) 2.n-rcni Colir:ies Ltd, about C£

(iii) Others ( TIO -;-0O DC) about 39

8.3 Th hmin-s belongin to produc-r-S -ro tti.hers? capt:V ar-d

the total coal produced is ccusrmed bL the p::oducers thems-lies, Po

1rcrhetir , is, t;hIrafore, invoIl vd.

8.4 The S-l in ni Collii7-4 gcnarclly c-ter to th3 requ.ir.Ants

of the Sout1rn pa -rt of The country, n the domand for coAl in

SCC' s ccmmand orca' ba-s all alonZ b-rn mor thmn the prcductiCn the

company has bn able to :chi v0 stca-y grath in their producticn

progrmme cnd h.Ad no parti-cular difficulty in msrketing their coI.

Sae of theconsuicers still continuc to approch for E ngal/Bihar

coal, presumably on grounds of qualit,. In the n-t - In ,

ther fore, three points necd :r cial a t-n 1 m -

.a/n0

.?Pp



( i ; i o rv up.0 )Prosrsr,.
iv Sy no a et oj Is poin

.m I A:::y -Q ynma of rY"uiremen t wich

(ii) v t x e ob built up for
cn:o 3e CL to t-! onthq jnd

(Yii) con A n So- to o nvWid

Cq . Al 1 r j n Co 1, i~ c
noo rlyor Lo n ri-x Ms :Y C t -!l o' ;,u: (1CeD re tr t

Wd A: cic rK cCQ ot! in a as d
n" as fps T4 Q 1

S1 n oil kejp ton ON invre twnts r xAut for tranenort-

n E Bca ChaQ cvl to oui4, As a coroilary, SCL,

7ill nc<. o dvilop gr:Lter markatin: Ynd technicAservier s i

So uth to Iee te abov t b i v d to promote the us e of coal,

8.6 SCC hve lso sot u r L TC Ploht.. The sc cess of this

Plant wou4( >lso deterne Ahe poss, >ilitiKs of meeting th- dco-e.

tic fuel r in the south with Singareni Coal. Studies

ore bling unctkc1.n at R yd raa r:rd in' co l:G asi ficetion

pos Ambilitie from the high voltil- cols of nuur fi-lc

These may have good potr;i;i for divesifid usgO in and arOurad

Visaaatno, Vijaynwad & Hyderabad, This cals to be cxpluri

furth r.

8.7 Movcunt of Sauni coal by rall dos ot require3 ny

sponsorir. , As in -rent i. to beiv t hVei 1, raponsibiltty of

Looting th ruiircments of ,ath, this policy sboul be continu d.

rketirLof _ Coal

8.8 Coal India" s prioa y products are Pon- co:ing; cotl, Col:in>

Coal, soft Coke an,' Haad Coko. Thosc products -r2 ain l ~e3t

in th-> order of increas.n7 volun e:

* ,/ .1 .r
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8, ue o l r ga: / y-rou A £a gone
Olwyo Ween ad~t to on~r ;ular o t: the anuseri

onp vn I Vil pn nAtn on~ary jualit-y Bec -hivo rdcoto-

haO ly C ora nw ; sOn O"r ofe Durin "pi last

cough of F.rS O w71 Pron- tin of E..To% a

be 01 (0 qtall Wd to lo nock Och bI sin

c, of

Prival Colinzi 7 i and -olithe W CoriiS : Aso n-

f a Tr a it d CC PP6 maprk, 2 t T m1lshn-o

Cok\ of ,i iti i r d ),ueo rovaa (nti.i cul

as the stocks at PiVOEds ar ti v-e3y lr.e, The Miaktin;,

straties for r would. c- s1St of

(1) PC oic Rvw o ec, p::3ucio pro-', r T me of
coalprouceend he ic~cedcopvities of mvrchwnt

oan rs tn of co nI col sum pplies to 11w
so as to wontly MUnc overoll po ctioc ,Gn with . tic-
pated 2emO.

(ii) Provisio af adgt scn.upi 9> particu rl In0-ne piecowwrl 'a mov- VZWH Coistpgntti .7of o7rary
quli Hi c Co to dsAnt c 'rop-cn C s to
ccintrol its end.pi ces wt asoTa ble lis

(0i) Pro-cic ofA locelly man ufac2 -ur -a L TC Co-,e pelid
& briquetKts made oat of cn-c i coal to 212p
gradually replico the mal' quanttC Htrd ncni
u sd by roremctllur i-cal use-.rs li Ialwais

DcmestiC(housc.-hol ;) 0urat d.iJst.11t pit

)oftSSoke

8.11 The antirz cu(ntity of oe Co' 'rcduced in thei counWy i
frcri CIL Subsidqirs, ~3 Wd 'ation is> controllel 7 t
and th Filways. Coal Indi hs no contl m distri ic of
Soft CokY,. r o::cfting th itri1ation o it COkcI in D i Lnd

the Hill Cistrlcts of U.p, Qwr the res-7cive ,t2 nVADOi t
have dlef .ted to functicos to Coal Indi,

.P/.?

'V



S.12 hrouOhp 7QA7 W V1urrI pro A of

soit Ca h- s eo A l dri 1757

& 197f7. loft "o rs Torr

lau c :1 7: Co !-a to i n t e im 1n rket as

desirad by the Ce Of

Rsq&/ par tnW :0 not o o u msts of K)7 cote

and results in !s s l 1Ii o only c poduin

the r7: c11l W 3S3 in us r WT t1 into

soft CokW. Evn VIA tis ivfiroek wuta:: V thecese r,

its sA a of 1 ''sicb s d) 01 r ti rO

thn 175 ini thi UrAn sector vd 50.4% in h Rural secor In

the lohrni Stato hs wtzrc 1 w! s L! os of ro Omi nt ero better, In the

Southern 2tats, doft Coke 12 p!a, ccll u nown. Se r e nt

att empts at introauc3ig i t i t Sout1-, rn UTrlvn ]centrs hav e a

with s-me sucdoss. 'jfain the 2 Coke frau Singr ni Collieries

bccC3e avrilabl tha shcire' of co.l in dMastic 2n:u in th.

South couldl be incaia:2ssd.

8.13 Siilarly when the LTC ProfJect at DenksI stirts produco

the growinxg fuel re-1uiren 1ts oif Loth -as eId c: r es:Sec okc in and

around Greate r Calcutta reg -c n wi be meut e

S,14 in generl, the ztvkk burning of cocl to produca soft c ku

(leading to .astage of vEluabl: by...products -nd ?din to a"o-

pheric.: pollution) hes to b3 >raly r'placod by by-product

processor:, bsides promoting thi us, of lo ra-e slick and

- . middlings in the fo-m of pollts, briqucttes etc. with ialy

esignC 5nd mass produced do - Pi oven:-

* *



6.15 TI1SCO, IISCO co , Ini r

CkinL, CoA r>quired by t me 1 n c

country.

8.16 Th wain obj cvn of ilrkun Cl is t

g roring roqur-,-enta o1 C pla 1n i- cC, v r

Ves of coin: coa.l fo- 1 m i Of equal

is the stra, y to us 2 a; s' of 'or 'u , coki c

possibln to replace or s i n coir coal pp ,
,encrally po-r quality of Indian.Ci Co1l an' t li

reserves of prime cokin coa malke: it iper:tti to use V04:
and semi ecking coals in Oppropriat, bl-nds so also inc ae

takc resort to coal tash:1ing to irnauo quality Th as cated

probl'tis of rarkctia midli'n:s, fiin g nar er so-rces fir caL

blends o- othorwlise and 1awinm 'for suitable t:-nspcort by rWil
and toad betwo:n the collieries, wa sheries cnd the Stoel Plants

have also to be -- ttendrd to

8.17 The pelicy baing followed cur- ntly is:

(i) To psh aore end aora raw coal tbrn don ash
con coat and adopt the'O' stage tcin to mfko idcliv -

suitable fo Powr 'douses;

(ii) to imppove washin; methods/1evelop n ethods thro h
raszoreh to use morn ineior qul tis for e llar clipuvpcscs and :lo to irprove yiel1d of ol-an coal;

(iii) to develop alternrtsves, e.g;. joimed cok et,.

(iv) to try out new sourc -s of bl-andpblo/Co'in.a coals,

8.13 In these efforts, the following st nd out at the mco i
as pcrnsing sna are bain; pursucd. activ elyt

(I) Fomecd coke - a Pilot Plant be-ing set up at Talc1 r)

*

F/



(ii) Zs smo - e_1-' o

t) b0 ra1le to t 1 P
up a m ry i s un p Ss

(iv) Ij cti.on of co lrus inth

nK'-a nec-ssary Varr -on

8.19 ~It Would ":2 ne0c-ar httepouto r

and I1ISC mins is inc r,, su t. ti"l t mu

sfficieont inl the h", o
lease holdsj of "oo0 qu ty c ndo thqLi: m
step up their producti ca) meti th' growin -miro

other Ste1 Plants will he fiitted,

8 2. 20 In ge ner al the mn -rk: m; ap upr oach for the Cokn C 2

Secctor would need positiv : fo r iroased pjod uction,

beneficiat'lon, transportati ot an r as rarch for usin ne7 so3uss
ii 1h a vi-w to me t grow'ng r-qui rie:Dnts and conscrvin- the
lilned rzserws w rii aro 2pcct d to last for only 40 odd
ycars unless inpOrts erc resorted to.
8.21 Of late7  St, l Plants have been pressing for impor tin

better quaIlity coals n the Government ha- o . ipert of

one m ill3on t0n es of lo-i ashi ckig coels cacins froma

Novan Ler Steel Plants ha o elso been pointinj out their

ne (d for a redctic, i n bc o sh czn tnt of ua:' d coal b-ing

supplied. In this contet an objecti c study of th p o 13tinuby th- st, 1 pT nts y r-qui d oil, smrn dta hIv b n e 11 ct iJsh cononAt requi'd'udconclusi'va stuidy is yet to be udrtakn.r1ul

T2 r-_asults of usin the low a ira orted col wol also nood
to be c-fcfully as-sse reg rdn technolo ical as rfl

Lconanic aso:cts of such imorts fcr an obj:-cti valu§-on
of desirability to iromort afte ccn s.dCring costs nd svin

as vo~catd w th import : the conszrva 0ion nees,

*4.



9122 'TiRl th cory h plnil rose s of n

coal in t n3r, th r- oers of bter (ulI.v co

The curr-nt priclng strucur? jiso nk it morn e

better gr:-'o cons. T th r b
is the Goraph c nctation O most of 04, g 0

coals in one rc2,n y, Al r

continues to ,row WhYl it is beco q increas a
even maintain th eisi' 2 -vl of pdco' en of bette

co-1 1t i s -th fr afr no e2 sar y orn about a bi-:'
consrpticna pattcern ofrC th w td 0 7

ocusly the rising tr' Ld in ti2 d2:-nd for it :wnize =0 A
to be curbYd. It is necessary that all coccrAd qg on s vA -

support in achievin' his main mpati; o.bJ cti of. rJ n
abkut a bias too!'ds lower dAe co a hulp strianO a A blari

etwcen stc v/slack -veilac cility nd h r reopectivi dAnSe

8.23 The fcllowing seps ar u

(i) all lie nslng nu thor ti s Dreetcr -,f In c
D07 an I o-- rs b a ' the p
ensurjms r v f n2 uni7ts ar ew
alrn low grJde l c co Il

(ii) allbol esrrs n sinrsol
by Ch , Go v.n. ?o d o u n o s1 !' b

fcr turning low 1ru sc cori. CI iris mde e
ble progri c. in ( ut l02 i tl t -' nawcs o f 1a

slCck coaLl in =m11 balrs in such rearch c'oJtsshould be incen-:sifid by oC -,r Eesa -Orch Ora"It nsRi1 Duaur R1s, etc.

(i)Scn, high tem yeraturn t:chnol o -i s c. ,rfetro
still n::ad betr zu Uity c s. Rsearch in t2l s eis also caill W for velopin sui tab Le ctco
ca utilise2 lou rad coals in these ct

e e e ' (0o

- .
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8-27 Tbi. r .l'- v ) o;' pc) -'j n t.-

Iv 'rg, aCyCe to

had v ct ofvarviwl r - r 3. Tn f'c, 
ttaio Pcwcri- 3 o loll ' (' i onm "' ro uf a . ofni e-tcu
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i t % u''- c Te 1in iAat' TDt of Cc! VON",

Subso. 1Y f u c 1

u~~~ 7 OUW on r:cc iic f

the pilan C 'yl V TaSAI! -S y ~ na i

progre:s ah c

one COO AI 0WVr: n1

isotOn he e teqalea e att,:rn- nd tha
"ualitywisI istrbu in of p~tn a st 'cs .a me -1 c

Iv #0l bili Uy Ump rov? , T , 3 oIt ro I ug n!-

bu)!ticn is ragulatod cantrlly dioh 1 .~o ,!1 ,

nL u oay rncpr reu' ' ent

r.-) c i .
3  C 1 a 5 1f

costE re vy h' Diprrb of

arily iM'W by acpot rqui nt nfls6 of

moVamant 2 ly by thI R.i rays OVZ7 th- yar- The -1-

therefowe, play th most v.t r<. c'-oal t nso aI m e -h

stosb cControl cnj it ± m ii t pnz er '' olve. by he Rai '

ha n 70-t 'limpor m c t r thm a v cin a a 1- oii c ,p*p'i. n>

- a ely 701 f7 theo tot miov ca 0nt a're gponsoredc by C' ntral, nenci
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821 The p t n,.

s, i t is ah'5 n (

n e :de in th s yvty ( z~ kyitc aion shw .
nDcos ary in he n iio--1
R, il ways I p r cper SS C tn s, ort lac C
io bj moved by Rhl md its in On '"a - n

d t cors. The? lo TilL e f)'

by the Rail smy. to - - O-,u! t I 4vo a rat S

-n th. co,-t:-d o_n21 :-hQ Oj2"?i''yy dS 000 n '-' R

not al':-ys o ' ta' caOj c Utof
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rlit nould er o i pinc'" - U
e'- - sa is -no in - .lw rtys I Ti- r

sugocstad th t) ofR

CMMIS AS "wd O nlo: 0-'2gy b:,
monitor RYPa' prprdDes OW to i~n th, ctn w
disribati 

on . to th- y onm



n1 es h; o alt 4c. by this orm is the

e n ait of tnpuyt inMr srcoure( .s Dr:nch lin, s) for

n no sd

W thNeP i: of distribution, coal loadig rrengeunts at

W ysknA i the st-rti: point. Afterntirlsto

oft i i proauction, the R ilw ays h

1e ora -l Aon of loading poins forcbi

t r uOai'ie of cal. This necessit-ics tr.nspo-t

olOn 10 points o mechcnisAtion of loAdir

byals! of such1 cstly steps n"Id b,stur'i

b ad aeajo yb ovol ved, The naoal form su" 5' 2

r.- VI-n - t3 C-<o1 transport by rail, col

8133 As iranoport i1 v ucial in the coal sector end thc gcst

tioni p iod for d vlopirA n K mori is as long as that for coal,

thi n to be pla idwYA. in rdvanco, keeping in view the crarll

interests of Wh nation, Ths, thorefora, n 2ds closer c-ori-

,a ti on n Con trol,

8.34 fnothdr Po n t C C in istri butin of .o-oal whi ch n uaeds to be

deolt with is the scaoal variations in coci dcm2nd, CoE' consum--

ption by ccrtin c ,s g, 'B lric k hilnsTiI IT-,/ Usking, Ror nh in

and power Nre subj -ct to seasonal v arlcns. vai laodlity of rail

trtnspoLr as also codL prod'uct cI are similarly sabject t1 crtain

known aattern of seasa.l v ariations, These cre te tomporary

imbalancos in coal availbiity, A well-designed stocking policy

r p90
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more tar one quy n T 
39.)T spp

ofaons at any 7r cl e i
is sIAW to r "v 0 s fo ~ co.ns Jutf cMors PW it Mco -fr; nainai

iv) ec -
(iv) C u a n CO p Ouct tn

U cos s p-< ' o iut cn a1t:'he
0' '~ j a * ries pro uc1'n t c

Thi, as he ne ce, e ua calun a of occoons,

S An iould be - O the 0 C )tan5 (.

(ii) & (ii) ao o oSrO na P, M- s .

ther is no ecnml f-c t oV'*-j IJ of s -
has t- ¾intain of Loon operatian, a
colliCry Zi s ae mt un by enI bl CSh icii th' a n

ergeQvntryof 5o o G oduction ha-s to he
m ain taine d AMo th =aa ;M Tc!%
5" i his r riot unitomly api caole to oll the colli r*es
but is an 'verage f all th call iris It varies fra colliery
to colliery depen, C n Cout s, sizos, loadin a-z n

ns l/ anicl n th lo sz (Qe/ :lit) In which
coal is 'o:6ed. The prodction pat-t1 anid th tyce of coJ:1 C--,y

( cuarry/Urdc-ro- d) crso p lay th ir p rs, Ganrally -. : .0

the operc-tiioal stock a cirectly propotioal. to lot ciza

number of siz-s d nO grodes Iod rd ( u nles more th a c
grCio/s ize are lo d in the s me rei /hook. On tLis haa to bo
superimposd the effects of' any sVeril fetre of thc coliery

( e. 0, out of th- cammon P:o dui pattcrn as n scrarer nu -

pwoduction of other. pructs such as hird coke/soft co, t
arive at the optimum operati onal s tok. The o rall fig uce
of 5 mentioned a rlier has bean arrived Lt on a colliery to

FF
I,



collier; naClysts on thesa 1 n Th; Is o an
t' yar ,nd may vary frcM 3in, th; busy sea to 7 in theslacI s son d a to e-c zon al V gr In .c- of

collie rie 5, th. v ari tionjs may b mor.-,

8.3. The opeatin~ stc~k hs to b? n tnin(j , I os t wholl yat the collicry. A >rt of it) O u t of s"asonal va-Vt-

tion in dcarn can how:ver, he shiftd to th , saer end
(e.,. sasonal vaniatians in poer) o: to the- i .tnerdiate pc'nt
(e.g. Dump for soft cok brick buri0d coal nd ot:r st t

FA TAssd to thoaztt i]u is1 f~'~on ~a
to plsy ar a rcs-rv of en-rgy I - ccrn U'pon r-"'ct

at prohibitiv 2 costt to thn nation 14 Ah cvnt of rny chnicml
The copts of naintafinin- oc stok s r a lso a legi lmate oporKt.
.n! expense of the cal p oducers

8.41 The stIocks ec'uolatd" :t pi t ad duo -o lagg
demn d (Itcm iv), is howcvir, of a di ""erent naturs and cEn play
the role of r3crve enar y in exig c i s. T -is stock c n b
accmul td at any of th ~hree locations dpondin . on the policy
.Kjp ted. Tnen these o at the coiliery, thy
usually cause adverse criti 'cin in abascnce of any laid doim
sto ckin L;pol icy. .

8.42 No foreocst of coal requirnn': can be se and i

alays subject to errors. Apart frai noZm 3orecasting errors

deviations, in the projec-ions made in thc national plmns also
contribute to a large -xtent to this gap between comnd forecasts
End actuals. Since productia planning is based on the projacned
do'mand, largo g ?ps result whn-over the trgets of cconoAic gro-rth.

rmai.n unreulis.d. '!hatcve r rvisicons arD undrtken subscquently, th: e::tent of'a( justnents possible cpnnct fully undc
the impact on the efficient function.p' of coal pioolu-'ng caaocs.

c o. 1ca rouigcpa«s



8,43 n the other h ol ng for coal productin perforce,

ha s to be on the bs! s of foim l targets L s no risks c n 'a takn,

End there are slippags £On the coo prodizOn 0 i aso, thnough**

to a much 1esser dograe. ThI s !s prob bly justIfiable as the

investant on the consumning sector is much more comparc1 to the

irestment m coal ;in'3, th-r-'forc, iur20 uti1isation !-n th2e cor.

ccnsun industries vculd 'L, rpthr costly, The acciulb ans at

the pitb,"ad arc, therefor, in th, nat're of insurance Cinst

shortaepc of col. Its crrrying costs can ther forc, lc teeted as

a leoituimte chrpe o th n, 1 cnay <m subs i dis bw tbY

Govt. The add.i.on-l Opn s uld cc!p-ise inte rest b r1d n on

the cost of production, costs-, andlir; and rchendlin. nd

£d'ditional transport to and fm stochyards and los-see due to

fire, detmriooation nc, size c lrdaticn.

3.44 These stocks wh~n accenulated dlibrately as a matter of

policy, cafn discharge tac follouing functicans -

-() Act as a reserv2 in the event of ny dislocaticon in
production systm.

(ii) Act as a stabliser for ma'rk'eut prices wrhich shoot up
wihen ave r th re 'hortaCs

(iii) Can penmit More r0 ali L ic producticn plnnLirs. Cn ce
-- ochs have on accuoiul--tC1d, rroic plarir can'i be

dona On th2 basis of ai d e assessn d no"
on th2 b, sis-of hih possil gro-jj'a 'rth r ates

stocks cr; bric e th g Sshould tfia targts-
for the cnarnK in us tria ", ma"O lise 1h hould
result in sub'ctial swings i i 'stient b'e a tonrne
of coa in th) ;tocks 'ould cost aut Rs. 75/- hle an
annual productun c-pwcity of on2 tonne costs Cound
R, 250/-

8,45 The se stocks, however, o anot p erfor theoC functions in t :

event of (i) any disraption i-n th trmport systia and (1.) unless

th`3 qulity and siz0 of the stocks are maintained to ecafo:'m to
the patern of conscl.,ptiol.



8,46 These sfocks, 1f cuui t t ' -
nrmely i Cit 00 a consm 1nc17 c ae a e
flnct OnsV er n~hen th - is a.n ly transport, o,

uhen the trn3port ys b coes Iaer3 und o-s 'n

d -7lota, e . o fforts n C

of cment, fkodg rainn mov mont etc i s a very iwor

The o uswrs ilK inder :o oc ediNePort'

re numerous small in ize an a lor; neb of Ah are of seasoal
nsturi Thescq o; > upy h osst r S in h lIId h r of

prioritt for rail movcnt 0n c a prey to high pric ps wcf-.
-ver evailab lity of cool tocmosoa 3 or e, ir du to insuff. -
txan sp ort or r stricte co. av. lt'si requ1'oxts

rovch a very pronoun cod peak durin! thi Kusy season of th

Railojnys, tho Pi ilwpya try ravo¼ly a tr Ai noD. A f, dumps - f main-
tcined by th SL te -Govtv, cr thoir Agencies, or th consumers' own

coocrativ2s at nodal points of AistributiQY net-work, c'n the the

str in off frAm tho whole system, stbilisespri ond ensure uniform

trrffic throghoit tho Y.ar for the Ra ilrays and uniforn ouLet -

for the cool producers,

8.43. At cosumer ends-

biile stocks maintained at the consue- ends heve all thl

funcional c.'rgctcristics o. th stv's at in $ meeda poi:: ts

it has the additional advau-xntage that Lultiple hondling nd subs-.

qunt costly transport (by ro.d) fr the- dump is avoided. is

can o weve i, be c on sid sr' d for 1 c- con su zr s cly ( e.g. P or

-iHouzes, sto1 Plnts, C-mont Plants, atilizor Plants -nd otoor
large industrial units) a4 it is no procicoabl to moni pr an
Un u sually lrc"2 n!um b r of Points.

.. /o,



. Th cOst s and '.il to of ;=cco C n 1 StCchLr

poli cy e o not enjy to 2s r-,e, :i : jhe sjerTrd in ic

mod :1 with oppropriat nod ficaions c I probatly repre :n t
coal stocki L si tua cicn aequa tely; th r -ror r

though not inpossible, to ostimate. Th more importmnt of t<a
various elaents t would o into a quati ttive analysis to

arrivo at tha optimum levels of stoch to be mAtd erl
(i) Pattom of secronal vari Ii 7n in coal doind ;vd producfi o

(ii) Patiern of variations in r1 transport avalablity
(iii) Costs of idlin; cypIcity in thei tr-aspo': ctm n

in collierics,
(iv) COstM of nrecin new capicitis in coal mrincs andtrnmport SYSA

(v) Vcriabl costs in the trrnsport system,
(vi) Costs of stock-cut to th aj onl econcmy,

(vii) Inv ontory cnrring costs for the stock at variouslocati ons,
(viii) Current _pcitic, of the prc udrs/tr'n 'ort system

the futur proje-cd cKSCiyias and a reaistic
as ossme nt of eh ectual requirent

(ix) Geog rxshic:l distrIbuticn 0 production cnd
consumption, and

(x) Locticn of inte meiate stocs/dumps,

8.50 The Coal Producrs, major Consumer Sctors, Departncn of
Coal and the Plannin; commission should b- in a positica to rool
necesary data on the abcve points. The stocks pt the conflneor

ends should Elso be d ap nd. 5 t cn th ditice frce th- productl on
centres bocuse the longer the distnco the grcater ore the

chances jnd extent of disruption. The R,,iluays may be n a

position to provide data cn tho cetenc to which this ampnt

is V lid.

8.51 As an al tmativ aproach to Igourous ouantitativ e



an sIs i also pos e'i I. TM stops ino v wole
a s folloWM;.

(i) btumerst, th points 'hich stck , ira to be ai-

(a) Coliries (locn ;-To nd nu-sb rs re alrcdy

(b) Durro - Eodal pot Q1 ( c~n he yc02teinepm
curcnt tr ffic Patom for -t rr )

( c) M4ajor conmoeer s -- Fore Ious;:K Ci m nt li~ InFarA iizor P lanti, 1 reincuitriai -n

(I ) Es tinate consinptio ( u -li"As ;noL
link Vci to Khose shocks vd 'h-) sc v
approxima c n oI -t,n' fe1 h 1 2Cn

(iii) Lay dc the lvs of to 'ces:
point.s as 1rl

(a) At cllee W Op 'ai o (ve U sim
by CIL) + eqiua l to 1- of u p

b) At dars nd 0 s4Iy requirc to en out s-eas'c-
censueroends) v i on m t dy co ic

'ir D) is th- o dscL- infcl

(uantity r"quir :d te C out1 va' ation Cm ee(-,a.l-
ccmputed - thl pavem of voXtAS)

Accor.ing to ti s f ti stock leaels a ,tr-ps an

constmrer ends work a .t to aLout 33 dZ vs for e distance of 1000

KHS and 45 days frQn a dist .i e of 2000 Kmse

8, 5 2  Th. 'lorkirg 3roup racenids that i viow of th7 impor

*tenuce of a well 1 1aid down Stclckin-, Policy, a s l Task oro

be corstitutc ' forthiwitU with represen.*tav Oran Plsnnin

*CcmuisdOn, D-Pt--,. of CoJ. Coal Producing Canpanies

Rilw-ys, Stecl Authoricy of India and C This Task

Forc A vill coll ct and coll to dota en tha line s su: sthe

at Para 8.51 end e ine theo Opproach sugi;nsed nr2-tcr
de tAl,

8.53 Once this is don-2, thie othear r ls'nts of thC t&ocing
Policy as emnc ratod in the earlier paras can b spodzl' d,

. 9*7



balouy fuel-Aisea

.56 i) Karosen -73 of the 1room is utilis d for 1.<t.
nd Ch, ecrno 0 t rp cy

or hetn wol Crrespond to'~ roubl - CO

tcn s 0; o em pI ,Ith ,Ce, c in

in rh fno hos rhod in /'u ea : - c
her ',1 i is' ocin " o us- fth i
rcons col'ecn'i nyr eoci

onin a ulnudD cd ro

Cjc dts herey :,- Lo c II
no 1:ro c,: cu- tit
of K oenL inv isj S S :L1 a 2
tht i. t m lly no -, bI ort hic pu u I t,

S.5-7 1 e 3ecr.- Elcricit y in t-t rl ho l i u

p. EB ii) Fir-rood .y Duog & othr Don..Com- ereir. fuels--TLts -l y f tI 1 ' t L i 5, r ' 1 c"~r~ trJ

These, a"- ut,*iised in thrrlsector en'tirely
on zc,-o-nic -o 3o loll, s the) ru1
population hs- th tr io sre to collect

us,,-! altlen-o 2C O Cri 1- 1l
would be utJi-se f - -rs"" for all prtctie l
pur'poso cmrot e r"plced by coae/con >ro-
ducts, Comilr l fuls would fsfin 1s in

the rrul ar-,s mly as vr win 4'.- CC:ala.
bil.ity of non.. cc' ' 1 rc'a 1 a l f0 il gjhort,

g rowth c f rural' poula tim -s and when
this hnpens,0' c"r' 'oa Wu- smy

in-a deeni c 6 1 i o c rpeLitvn
- w- ch5 curen Uy is potsi d1 to heavy

tr ascor' 5at.1 cars ,s

.Q In short it can ba se-n the the rur-l sectr p-rovides 3Co-

for reolecenelt of othur fuels by coa/coal produ cts on y to tho

extent othler non,-ccomereical sor c-'r sca rc, nd to the ext-nt 0he

d mand nc purchesing po-rr Crows.

ltrb'n -CqtC7 a

846O In the Ur-en e3ctor, tc coal/coLo products widch would 'm

considcrcd for? thc near futur? are-.

. .. p99



1) SOf! cow
2) Ges

0. 1 ?f~t0 TA:: m ost Kmpor n tfc in h ssc is
a7Eilability followc Vy oacijca. This is also sanfr:: by t:-
:CAER study raforred to olier ThO fir s30v 'n tWis ctCD A
to iner< oe aivail ity NC2 astrmted hai r"glar /ilil t
coul d - islc ons uaa ion of 1,2 raillion ton
soft ccko/yrr in th ljorthw'n 32),o StumA ki O in' I
market of 2.000 to ] (0O Mooes pecrFou coold bc eairrd i>
pric- e could b: brou d~oWg1 by ;o4

Ina vc sng a -y o. ;oft t c old qas o
nr' eracin productic Ma poa3nrs will 7 ye to i2 coms:i- ted

Mde&Oly fw h sian as ":Iy loe viy n e fs
soft cok a -r t h 'it wculd also ha nes51y
tonprove novau'nt of ofL cokoa Petrc'-tion of i0, sme-r
urba centr- rould nacossarily raqure movmcrnts in pleczool,

witch tj Rilways fIa! it difficul t ;o undortoko in any lar;;-
m-sure. It would also ba necas -- y to permit St-es to sponsor

soft coke movm1Icrents frel y,

For mkirg soft coke c omp tive it may alo be nv-c s ary
to modify its freight strsc' ' su- tably~

8.62 Gas : As this prodici costlier thn soft cok., it c
b utilis-d to eplaco such-fuelS as crose, LPG & Koztrcity

LS it Can ccupete 'it tssa in mati` of noveie? ' so,
Distriautim of gas, 3T':3e is A'ry co:tly ad c-n bz consi-
dared cnly for densly poula"e locca- i Toe prows> LTC
P3ant at Ankuni would "-Nd gas into WO d 2tn
net work a"; alcut's, The ; I iL S o se - ) u of moro

such p1.nt - n be asCsssod: on th r-a sacfiev.d by ti Plant.

FV )i'riy studies for Dlh re -*,n hnd. Decisicn on s

loc4in louild de:pod ou th? fesiblity -+uiy an results of

Dankun P1 lant

8.63 tiquettasPles c ._ : Thsa solid fu7ls csrivev forn
coal pre oily imr:ovO virsions of -oft ccke., being relrtively

clearnor vnd Pre desirablc substlitts for soft cOke for ai n
c-intres fran consideri i:'cs of envi rone n ,v-o tio' Thes

are cos'lior the soft cokoe

* 
'
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LT,- QjCICN:

9.1. Judging fr the rnst re Is th simum inrastramt l 1

requia rements auire d fcr t. tr-ansr f(w CL J, w"sh l

Mir~lings, Haird Ccke and L.T.C. Coke c be in trin'nsrt by In'ian

Railwalys as may be seen frc the tab' 1 e

By i7 '0
By ethecr e s S. 0 t 3O 366 3 0 0 6 1 ~

TeLt l10 17 1 67

2 3,00 met, and 2227 . . C e ivry, ef 1,0 eX',t

abcut 10 mn.t. to mcve by rYil-. i_ 7- a prc Cort VicT. basia

9.2, It is e gecte thait the. U antur U Coal movirs by roadwould

if at all, increase nly very nominall? er the ??-78 figure rf

abcut'17 n.t. Tho increase in Cal tr'ffic by reaid in som ca.sce!

being cnTpensated by a dere-se in others, as and when the necessary

railhmy lines and siding are~ built ( Ce. cal rceving tc Cidi'A'

washery by road w-ulO ncvc by rdiil when e Chainyur-Ptinra line is

built; the Hirdagarh-Darua line would dc eway with the prcsent

mcvement cf cc-al to Hirr ag-rh by rcad). v>*erent tc pit head thermal

and fertilizer.pi4nts is beit iannef 4ith the hep cf captive

railway, conveyor or re.way systems. This can be seen by the size-

able incrense in the mcveasomnt cf ether irdes. Since these systems

are cf a wide variety and are tilerrade te suit specific situaticns

they C net come under the purview cf this -study, 'While 1aldia is be.

ing develcped to despatch ccal we do net yet have suitable unlca(-

ing facilities t ether Iriian lcrts. An in'icat -n f theC

tr which such facilities sh uld be de velcjcd h,s been ':v-n. The

* . Irri1an Railways wuld, hewvor W Jo tA be-r thc hur r er



c c -l-.tr- nIsjpr t tr th se cints ,7
rcjr .1103K I tC' t<:' c let: ½

Feried 76-83 should the drclef1 t e to .

Stn ie s ,f riverine trna rt ri th ½

cculd nct to made usc sinc fo T r'

the Five Year Plan 7K83) capnilty can b

rpes rf tr-nsrcrt which r et 10

lca' ing and ulejOiO T dints.

9.3. The~ fric 1wn s t octte rv -

in v-arious stao3 of c 'r tirn

(a) 0ctien cf e nml T
296 ( ccate v %,I t -)

(b) Extensicn cf 143 sid s ½ t t O cn
uc.lht full b)k rlSs (

(c) -Mechanisaticn cf 2COPr1 1 lead n r

( l) Instnllat-icn £ 83 i rl hu n tc nc v 1r

bria s ( vi.>e tabl I

TT ID I

cRr ain s _ at r I

N. E. Nct lic- b
E.C.L, 184
C.C.L. 68 2

C.L. 64 2

B.C.C,L. 383 13

Tc699

Prcare c r -

t cf n10 s n N cf t ni S ws Is cxs
Ccrn-oany t n u- f com-lete wner w'rk i ntu

E.C. 10
E.C.L. 32 23 9

'3*.C.L. 67 29 3 34',

.C.L. 22 7

T1 t . 1 T+3 
2



s~i tr

r nssit e. u

inn

C. C. L 12(6 1 1

W.C

T 2 1 C~ 1 ~

W11 hF 'cric r"Iui r:o (!iL r0 tej'. r!~
ce-. s i

94~os in Yrrvr tN Sn ft A-1 rPsYr t

wul beir aure V y i , Cctr in' v um an C>cal inl

in~ ~~' 5atcua theti c lin ( f s 1'(e( 'bI)

Tc the t'Il anii ri jrer i ' fcc( i the reduct cf

- hl c ie LTC ci , I ser Cc r' an.dl m have 1cen 2fl ed.

Fre1rwthis eer al rt 1 ntie 1 h cl4 wing,, quanlt t tha s

-which would nJo t r curoertc de' ieductecl:

(a) R11 ANr .'s (b raoi n

(c) Lass in r, uti 31:f le t Ccke n

(d) esI in r t cf rd2 C(so.(ie.s11 K(,e

Frco ther,- ca esimtch bey r-tew~ th desathstth

Tlwi se ctors tha't ill be 7co by fen sther than rAbil

were ded(uc ted .

(a) R-aw Cr'al tr .. shery (b) W4aste Ccal] tc' Steel 1lrnts

- ) Nrd Cekor ((d) 3cft Ccke

(e) R1~w CCal tc IiC Plant (f) LTC Cc'ke

The~ eve rall cU sptch byj rnil wa-s thucs cbtrca,'
.0 r %1 .rbalw) r'hrcws this rzver all f'iure ' of de0s1 'tch by
r~il furt. 'r br,-k n db n c:, 'fielwise. Table r(lew) shr ( Cal-

fielOwise mno Nrccti, n e Mc-- cf TwIl Mcmer'Et cf C, 'l In
tt rmis cf F.L./d½y



- 11 1

1. T t 1 F r'ct

- 7 1 19 1.19 1 >2 2' 4 25' , 25 1.27 1.27 1.30 1.30 1.33. 1.33

77c Lo C

s c2 2 __6. 5  6.- 25 .1 2 2 1

1.252 115 79 1A- 16 . 31 .: 1 R

31 3 3 3-91 3-3 3.10 3.35 310 335 ,.0 3.35 3. 3.35

~ ~ 153 1~9 i~3 1.36 1.60 1.69 2.01 1.41 1.81 2.18 2,66 2.L1 2.59

1 7- 126 1.70 1.70 1.91 1.91 2.20 2.20 2.45 2.45 2.?5 2.45

1'~TrI~j3~ 0.32 o 32 0,32 0.32 0.32 0.52 0.52 0.53 0.53 0.54 o.54 0.55 0.55 0.60 0.60

9 1.. 9. 6 4 6 ~~ ~~~ ^~ ~ -

24 2. 6. 56 C .7

67 2  7.80 7.25 7.90 8.28 9 8.56 9.29
..3 0 -53....

t. 4 6.23 7 &07.257.9

r. 17F.2 9.Cl8.5, 9.2



715 3 1 4 - ..

16 2 83 141.5 147.33 15 
776 1 147 99 16 .4 173 .29 84 .7

2.0 12 72 14.40 12.50 2).')0 21.5

2 2 13.0 12.72 1,k.4 0 17.50 20.0 21.5D

.. 10 0.10 0.05 0.05 0.05 0,05

0,0.05 0.05 0.05 0

00 1 1.64 1.64 1.591,1 1.67 1.67 1.80 1 80 2.12 2.12 2.42 2.42'

65 .§ 0.C73 0. 75 1.13 .19 1.21 1.21 1.22 1.22 1.23 1.23 1.24 1.24 1.24 1.24

50 1.1 4.19 4 .5j 4.0 5.0 5.00 5.27 5.27 6.40 6.40 7.20 7.20 7.27 7.23 o

Cd

8.8 8.80 10.82 10.82 11.33 11.38 12.24 12.24!3.20 .20;16.0 16.0 18.0 20.0 21.00 23.50

h)Frti 0.65 0.65 0,605 0.65 0.65 0.65 0.65 0.65 0.72 0.72 0.78 0.78 0.78 0.78 0.78 1.0

r .3 6. 0.3 6.89 6.7 7.50 7.23 8.0 7.58 .50 8.0 9.26 8.0 9.26 8.00 10.25

36 ~ .21 43.71 44.11 51.76 57.39 62.19
T33 0 3t 39.96 41.43 45.03 53 .02 60.65 67.17

.Dp C47.78 - 73.7 75.51 84 92Q, -31) 04 93 7



T n

C I~ ~ T2jf (DkD y as Z X2S-pjD,-Ma DeS7 j1ma Ds p y -,!sa -5Sp
e~~A 9 1- I - 1 38-2

LD Ld -I n nd nd n-]
1 2 36 7 0 9 1 11 12 13 14 1 16

2). -26 3.87 32,512, 33.40, 14 229.'r5 19.92 20.50 21. * 2 53

7 62 7 3 11 1.65 .9 1.72 . 3'i,72 214 1.8 2.26 1.8 . 7.Q.82

5.66 337.2 .6 , 29. 1.1

..
35 * ( 9 (16 .

9(8.|* (20.85)* (2.7 .)*
(13 .L2) *- ( .57) * (6.26) * (.,5 *

5-- l 21.52 24.23 2 .52
*~.*~4 QS 12.0 11. 50

- , )-. * (1.72)' * (3 . * (2.36)* ( 4.38)* ( 3.0)*
u 7 * ( .4 )* ( .4 1) (2.53)* (3.25)* (4.33)* 3 .6.)*

* 5 -- :2 .20 2.88 5.35 .6J 7.40 5.50 16.40 6.73 1.43 6.78

S6 .91 12.02 12.49 13.07 13.73 15.33 .
9 48 10. 0 10.30 10.46 1D.46 10.46C

7 68 3.77 160 3.83 1.64 4.51 2.0 5.34 2.0 5.43 2.00 6.16 2.0o

3.. 0 ,- .. 2>54 han.4>57> ~ ' .03.0 1.3l'



- - - ----. A -- 
(5>3. n '<il3. tonnelS)

17 18.

W S - Ry PG '34 20 .20 .20
C . 223W

2 2.25 1.37 2.50 1.63 2.01 2.17 3.9 2.17 4.43 2.17

"D 1.00 102 1.02 1,05 1.05 1.05 1.05 1.0 ..
11.16 1. 31~221'~2 ~ .3- 9: 8 2: TO. 9.14 10-85 9.65 ' 1 '11-. 2 14.3 12.02 15.45 12.6 17.0 14.05

7 3.75 1.5 0 7 5 2.25 D.52 2.65 1.i 2.92 1 1.01

7 0.57 0.75 0.62 0.60 0.67 0.82 0.70 0.95 )7 1.0) 0.70

20 75 ----- 113 20A. -_3 l 1-a4 140.J6 150.S- 163.13. B 6 60.02 67.11 89 .24 91.78 6.6

.. )4 (13 .32) 2(15.8) * (18.22) 22.06) (79 *1 *
2.)(27 .98)

2 1'. 2 12-8 125 .75 137.43 151.18 102.3 176.24 18.08
a)00 93.36 102.95 107.46 112.54 117.70

N.B. Trans-port Cf Importedoking Coal has been exclude fromr tt above figures.

a-



-~~ ~ ra po iey Rai

OMO 2P7] - nf l ' 97 8 --- - - - ------

- ---- . A± .28 _ _

2 7 2240 230 2494 25 275-
70 - 770 820 902 91j 957 10A

9 1270 1373 1414 140 155<

/ 5.Z31772 1391 O
339 193) 02t

596 ' 7 `8
___ _________~ 167 990 28

To l C 57 7222 7683 8261 8526 942

3C le0 164 203 26
ch :I l 24J 34 324 415 523 644 57

2A 240 340 360 5756

C. 1.C.

toi 11 3U 148 155 1As i4s 188 186Vi t tE 6~41 740 76 5 792
V t2155 792 79(15. 248 261 261 278 278 278

Via Ballarzhzh 43 43 50 50 50 50 50 51

L032 1028 1135 .250 1288 1307 1307 1307

Sr 220 2 0 205 250 250 250

Total. 220 220 200 205 250 250 250 250
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2 5 6 / 8 9 1

n' 35 38 28 44 44

e 2 74 82 82 109 90 84 64

0 59 66 79 71 67 67

3 2 5 34 . 635 742 712 '12

al. 722 765 952 98~

36 37 48 48 54 77 77 77

448 4 49 49

94 9 1226 126

35 5 35 3 5

7 - 4 S 13

I 2< 18i 18'l 247 280 293 328

S1,-1'25 1177 1220 1282 2

- 112 12 1425 1500 1575 1742

Gr Tot . 9 7 973 10974 11607 32870 13435 13982 14714
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- A.ra)
Kuj - 1.30 1,30
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Thes tAk 3re performod at th, Pn2itutoo of TDrI which
are located at Asnn'oi MhAb, airr- and Aqar adjacnrt to

OUr OCR produir c 'mp,.nics of Coal dina Liycl and ae fall,
equipped for t19 p~rpo,:e,

UniMMitAy in PhriniAM approach by all t)heso0 ioc y
enured by Cn i O pr oj'c- Co:i ny Gcup lee t '1e

qujLzrr of the-Crnl-y Vwho in 4 urn tke adv Coe cvery p-o
rom concerncd peci its WAtYr or WPM T

no t i C'dn -nA deopito t 71% o man.. C7-DI 1 177
prepmd C3 P'oject Rport, Of 2t o 3 :
.r c7entI-1 an d::imi cpi ,of oricc c 7; 1i R,

In nomity with the G o ve-rent ' Moy in th; 'e A a Y
jom::o, a i-Culazd by the- 7ry'i of Pu>'o EoDte-1"', r¶7T1

pr.p3ron and s'mits Fasibility flof, s on loctd altZ.Itiv.s fcr
every procot foM rpu e of approvil by CII Ioard ar- fo appmaTSi ly
Planring Comnission, aistry of Flame and Dapimnt of Col, nnd
for final invastocnt disicn, by th.e Paabli Irootr>r.t Bcords .
The Feaoibility Poporto/2"oject Poorts prpaxcd ,y C-2DI are r.ot
only eroubh for investcant docision to bo t ken, hot also they aro
adequate to stat the co'nasoction of mi.nos. LDtaled workng ar ins
of variua syztcmso Sub-3ysrtems and itma cf --ck a-, eeil-m-:nt ar-e
fed to the projcct as a cop.im:-on process, C i" a3msX eCntr1C

consrucionph-se.This q c-s does,,, not bi 'e hc pro' esF- Of
o.n,-,tructin wcrk and in fac-, i4 b iLgs abou l u1 liti . -"
of jesncoa, bot in pjlanningn and o n as wcJl as i construQ

Prcparntinn of ditailed p 'oet =aorts for coal irnr 0 projce3 ct il
thoreforw, servo no "sofl pupos Discussicns hav, Yoon hel cn

- sj with vrious experts owm' c-to Do - F" f lo n eclss

like PolInd, U.K., Gvany & U R " n have oa'-ooari:y crre' g t00c0
opinion on ado0'ahaay dhiw h stIa- a r of projcc- repAr+s prop d in

CJDL. Bcsilcs caring; the technclogJica dociaoc-, the project

cpoa inalu-lo cost e&Wiaton thi 'les etis nldl
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With adiiu oa m e a a ad, thie Coal Indu'ry h2s to
Cer up f-r NOtine no chall)Cn s) in sal ond compery ofM
operations.

It is obvous t a iun- of th di be shca. by r) l
thcominG f,,, Y£ y IT t dea I 1th abo 1 c
c on St-uc tion ' d rol o- t -C o ',), pr 3o e !t fro );.- 0 conce tion to
n'l it or la ,

T'Tro is i'i:t neodr

both in the o1
For this parJ 

3 '3-s

Ss1ign & C<o,,

Attention hs to b 0 1 u ly a 7)1 andgax.rs

Crht :en & m of wide t b over l er ats
of i

*)Creaiorn and1 vinthne of'~' dignrouls

o) Stan* isat ion & T p

(d) Gradual ntrcductio of plarnnnf techniqes in day to day
working.,

,(o) Propa-!tjion of rcpc Ls in grar dtoils to 'e lte

continous monitorIng.

Apart from the above, thcre is need for rv'ing ocncrilisad Porations
n CMPDI ho arrters and rono!It on of o !P- Ynt svoCiil otior9

A Monitcz J-; o te-2m enooiils n-r p t i on of n i1 lc-intotion P.in
- plmen t-,Lt in bsd on pl-n, i r la: f Id-b-ck dr or

in r3ation to plan to en blo de -1on m i ,

Tha effect -ins of mronitorim system quit. obi- ldepends u-on
the follcaing:-.

(a) Existence of suff cn detailed ineiontation pnt ..

(b) Exisence of lropor oraniOtion, 1,oceduros nA uthooiy

for ipleentation,
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Copeence or 14e xoe t .
to the informltian XovVQ hy au MVV rl nooan ng

@u rsilnss abon r nc for rc, g t d trarm-
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Th ,rili of the pOcple co oi

Until m-tiomitationtre was h nv o-Lv-o of monixr-
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Tbcrat Ao iriorj Ci n the p 1 n m their
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The nYcrtcs designed arc megunto anW yhs iplMentatin Is
virise,*-whirh in boir. careod o-it.

The systema conceived are adeeto an'! the in'u try t fo 'n
them mor effcottvC by fc atr r- en oi' all thr eer-ets
Claborntal eoolier.
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results of RODJ and also due to lack of capitaI fund, essentially
needed for any developrent. Then, tho public actor ccmpany :Ationa
Coal Development Coociation ws sat up in 1956, The Central inin-
Bsearch Station was started in 1953 to carry cut rcoearch ant testing
in the fields of mining and safety, ite setth up of these isntitu-
tions by itself did not lead to the ap~recition of the need of science
and technology, sLiCe the industry was div >e Lnto smeus privato

c mmercial mining enterpries wzrkin7 in companitive easier mining

conditions with plenty of cheap labour. 3eils there was abenoe of

extension service on the pait o-each and eduational instingins

and aboene in the country of consultancy fi.rms and teshnloigy develop-
ment enterprises,

in renoCnitien of the key role coal has to play in the
energy needs of the ocntry, the industiy was natioralised in two
stages - coking coal mines in 1971 non-coking coal mines in 1973,
With the creation of Department of Coal in the joiistry of Energy in
October, 1974 pdlicy ani direction planning exclusively for the
subject, of coal and lignite eas ensured. The creation of Coal India

Ltd., with Central Mine PlannLg eand Dsign Institute Ltd. as one of
its subsidiaries, gave the necessary structural se up to the coal
industry. There exists an F-P Board in the Institute, on behalf of
the Coal India Ltd., industry oriented body for providing the guide.-

lines and thrust for planning of WD.

In June, 1976,9 the 33partment of Coal prepared a Oemprehen3 iv,-:
booklet Onl reseM.7Ch and development entitlod retv T

activities in Coal for 1976-1Y901, This booklet identifies the arevs of

R0D, the activitios to be undertaken, im-,plementing? ag:encies, thair
objectives and priority etc.

At the national level the adoption of Science and

Technology in the Plan of 1974-79 was a cajor step in the orgarised

prootion of resoarch and developenot efforts. !nowcver in the Departcent

of Coal, the Science and Techno:ogy erogramme was prcmcted and fLnded

in an organised fashion, as Ocmared to the isolated offots and
schomes in the past, only in 1975-76 in a small viny (Ps. 7.07 lakhu).

.... p/123



In the next year (197377) the prcZramme was auimoonted and theexpenditure was stepped upto Ps. 150 lakh Ding the year

1977.70 the m and expeiture wa maLntained at the saza
key and ievel, In th- current ycar 1 97p- t he prgrae his Jieen
on a still higher levol and the nx enli re cn the on ing and ner
schenes is expected to be aroznd R-, 223 lah.

As the basic dssi-n and plani r body7 of the industf,
the Cintral iLe Flannirg InstituoK. beon identi fied
as the tao way link betwseen the industry a-" resrch/education-l

institutions that is to say as th nodal pin':fo1 th vario'
science and technology progra-es funded and promoted by the
Depa:nrnt. AccordInGly the Institute has been entusted with the

job of identification of the areas of IDactivities in co:saL
formulation of project reports, selection of apropriate irplenenting
agency (agenoies), monitoring ,nd appraisal of the results o2 the
experiments and.feed back fox implementation i the coal mining and
utilisation industry, Apart fnom the Coal S&T grants, Coal India
idetifies mining aid utilisat on projects for develorpe nt of ner
techniques or method3 and prov`dcs fund of their carital irs7tcOrt
under normal anr-al plan ivestisnadq, while the unoer+ai and SiT
components of these projects are placed for support under coal S&IT
plan.+ In those identified mining R&) projects, inves rets of the
order of Rs. 40 crores is envinaged by Coal idli and comoitted as
-uch before 19783-79.

Coal SaT progrance vnder Department of Col 4s divided into
the following 5 hads, (a) Con Fxplo-ation, (b) Mining Tech'ology
(o) Allied Engineering (d) Coal Prspration/Benefici'tion and (e) Coal
Utilisation. The total cost of 5 Schenes apprcvcd in 1975-76, 13
schemes in 1976-77, 16 schemes in 1977-7, and 49 ochemes in 1573-79
is of the tune of Ps. 10 croes, against which the actual cr -nditure
was Rs. 7.07 lakho in 9L75-76,Rs. 125 lakhs in 1976-77, Ps. 1') lal<t
in 1O77-78 and it is proposed to spend abou Ro. 223 lakhs in 157J-79-

* .... p/125
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economio mines of the futuir and for design of optiraum mine layouts.

(b) "iIG T CiNOIOGY

About 1500-2000 million tonnes of coal, mainly coking in

nature, is standing on pillaro. Bord & Pillar method still acoounts;

fr97cc of our underground coal productinc. As saco, Fl ).ork in

this field is dirocted to.,ards systematic developmont of new othods

of mining applying the rdern proved mining tcchnology already

established abioad for better safety, efficincy, economy and percen-

tage extraction in our coal rines. As the Minin conditions vary

widely from cnD colliery to the other, various expericnts are to

be conducted in the mines. Mine enviroe~ntil erirscring is

foreseen as a mn1jor ficili uh ih souli receive great thruct p

rentation with scapers, & side loaders hs already yil2 a

Tsualts. LoA haul dumper3 are also going to to tried. ilght

lcaders, shearers a lcnfa;ith hydriulio -%d friction procs I self

advancing sup'ports, in loogeall faces aro prc-osed to be intioduced

shortly. Long.7all caving trials with soli blasting are going on at

7r.h & Moonidih, Longwall caving with plough is being proisad at

East Katras. Use of Hlydraulic lining is also foreneen. Application

of continious miners for -xploration of pillars is under eination.

As the introduction of nec technology would involve changes with

regard to training, infrastructure, manufacture of equipment etc,,

a it is necessary to conduct experimental trials' to ascertain their

suitability before making a large scale applicaticn. Th-ose trail ls

are foreseen as focal point of I) activity .n-oing five years.

)PD activity is also neaed in various other fIolis to eoconomi!'e en

co-:t of production, conservation and safety, such areas are-

-'ransportaticn of coal & aterial e.g. -oal tus with
hinged bedy at one cndi, G. haul, 'nker conveyors, tub

arshalling devices at loading ait 'n'r blt evo-
modification of existi a; cares ani pit top and pit battoa

layout, Fooder crusher/inpect crasher and manrii.

Sinking,~Drifiting and constrection of ingress & cutgros

of mines.

0



Envir:za ccndr &,,ui in Qin 11ik 0= 01 & meiTrir
of pA-is", ':xjnu and i<jImam lbl i in cing. meth:>da
to coa t them, disign of vont-lcti systan; cc-IMl ai
manitori:i of bes~t heayin mino, caldu, g

urderground mine lihtirg

% lINO & blarting e g. contral loyqa diater drilling,
selection of proper drill tit, bl'si*,'' ptzern and
optimisition of opencast

Control e ncnbatment of exisrs. su tce e undexcround
ire, in coal mincs and adjoinr arni, nrpafnncas

-beatrng,

ock rechic ine p - of soft ;ooi,
roof lilt ing in deplAring, strq ha Uxrnl invasti: .ns
in chamber 'ulontin hn-d ar-i sen h oca extratcin

* - Rsvur -:-rk,

Back filling systems of gaif-

Operast minZ6n system and allied pvoblem
Tscvelopmont of safety & rescue equipments.

- Eeth.od of vorks - e.g. Ingnenttion o)f Cbvel coa1.

r bgobanirg systcm der ig of lor'al fae , a wing of
RID laboratory i COTI fa aralysin3 a ct ! ts in coal,

ina s in C I arJ fially strengthr ofr-n" o fr ucture
at m 4ning e ducati 1 nst e re-' -Ih la*ntonttariss,
equ-'Tnent anuf acturfing cc-crns are s, are s
fcreseen for next' five years.

(c) ALLLT)__E GT 2i2

PSD progra-me under his head is baseyd ajniy on, cauirmrt
development e.g. mechanical, electrical and ap A±ion of induDtiT

x - electronic to mining. Tne total estiated cipi1 rel for perin!

upto 93 -31 is 2,1 67,7 1as- Scno of the projectc i hard at

trollay morted portable ocu'2, eergzency ecaaue Vint syste,

pedestal type rock traker. larium 0112y bcJy anas Dr', m-'ile

coal sampling & testiZ fan il ty, agon hamler for 30 non , Mohile

-3 1ucket iodJer and srra'pr bu-kt, haulers of4 cap'liy. The

future programme in not fic yearo can be olaloatA I eo

(i) irooent dieloA+

*
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Vo Kar 1 o :03. ln vi-r~ rm~' ~

W(n)duon in cat of r '-.C
replalwnt Cost cf Conraou ca.n

umAe 2* b'r-

Ut "n 10""cS rnsoci buwn

(b "h al"Iysrwtl iMPlnt unt 6qo p ohis or

(c) Hiet qaam 
for :n 00pl 0 CP

dTarse wwo s'ok

Sdire-t, on c fa e- e ratr's of la
x Glod opmt an ocat, and rade n pl'nt jop vsovn
S Muo of no ef-tke for larC1 poriods.

PD uier thig hcaj -or cos j fir yr e likely to

on hde projocic like belt a"-, colb'7,y -T i
tr"Asport, vertical hydr-aulicJj t sport t. tnsoort by, zoa, rivfe!
txansports lo, o trart3 'c in o 0 mines. The a--:e of those 7ill
permit the transport of coal between Mine and thera povel stati,
in 

-ut±;0Z Tlln~hS Cayl ... y trarmort undnr spITfc ce
-atery mines f&r vertion, WamatcUagqQlw=dvncn

Af skips loaig- equipment l -rc +p'o ,D k-r,
race areas UniA1 to trm-a1-t ' 2r--Q

This iye adis pz t like atati fir detecir,
with solid Otato chc'uj-a- po rta ht 1 gas - "atr, rntoe
detsclo:, pcrtable brA. - as;w, op2i0ja on of unit g! fr
fire extinguishfnC, cbje0tves of t'.kng up those projects are: -

to got an early fire aio

Paduced hcalth h 3zar

.. 1
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psonuc A fire fl t ing Symteimn ts~n,
Kuik r1ue nch i. e of oini fios

(di) 00 pO R 1L

Ftura projc(ts co-i' five year may b, )

1. Ltan dised 0i7p] wahin j

2. Duvelo-ont of optim1 e:ta- for rezcovcry of fines
from col ! ahcries & re-u of Ltor,

3. D t ri & filteri. of fim coal.

C. Dvelopnnt of coil preiritin'n orecess and equipent,
5. Dovolmj-o-t of ft-uit for iaoortod equipnen. !n

th f:i of' co pr

6. EManiAdisAaon of min oyxirot and spara arts.

.7- MiLs-'; ca of ehar rU ' 0 ,
0. Iatao ji applioatio- fox lookir finlity.

9° Usc of dry doshaller-

10. To find out a suitable subsitate for magnative for use
.n coal assherjeo.

-11. Design of a sutable sarn for testikg ou finir
sizes (Y upto 5 Qm) fn th -raw caal.

12. Design of cu.:tible obilo jii,?

(e) CO 00L UTlI T.M

Pi) w'ork would be d: rected tosards develop-aent 'If s'iotable
systems, equipment and proccss to utilise high ash coal eg,

1, Utilisaticn of inferiar er-.do coal in poneir hovacs
without uashin .

2. Formied co'i-e tehnolof, for th jrcdu-:ton Of
motalloegivl urade formod coke u'ilising mainly
non-ooking co al-

3. ChMical deoialisation of coal for the prnution
of l.- ash cozkt, cut o' hifh ach coalu,

of4, Colvent eoxt ic-kn of coal for tho producion/afhless
coal,-

5. Vapour phas er;7a'ticn of coal for the production
- of ash-le s. prodnt.

6. Nodules fro: As:aa coal,

r,13
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e n uryea ofta' rn ,f 2s. 3 crores is ctisjtcd for t4oemicnin Ou Y T of ta P!2r W71 197-3y ti tlling to anexpend-tro of' ?s, 14 crores,

A thjor dveoP ri the hiOxrn O So Lee anhoooeo Ul '' the -- " t' Ur S1 'ence -~idh

nsttute tnhe t o of the Centr'' R1 R fsrch
nait t oond, h y Delreen cf Coalwith efc1fot fx'o' 1,093 Ma tr f.'o of tLi insf Mtu~ Q intendedto provide a co a "oyo p' r ''''a ' Wtcen Qs intende

and tho coal i s so that cr tmos re 1 '- + nl2eoi, *Lnj tho
vicx:ooint %f the uars aa tnd in3aoh & ff,,tfV,

and result ori . . o Cst e goovad. A goodOrt
the industry bs alrmady becn c a e d

The centra ignarch iiu -t: 9been rairly c nc td w:rith the h in y of coal ti 0 - Ulan.
In this taskt ha arY c PyC)li-e r-ght f
quali assessa.t, piepAratio, ad at-ox CnoaJgf-' applications mid
scienOo relatirG to coal in econa d 0'<al in
Rs. 5 urxe.

A vryite-up on the pro ranmos and plano of the Instit, ii forhe Plan porLod ' o73-0, is givon in a t - Ti-y be cr
thorcf"- 00 the Flan expcnitur-, -s p endid to bc of t' odor of
R3. 14.73 cizrE, ss ep e t

Developent of effOrtn e 
--s -

ca2le for a chrG; in thc tchnl y t-c f ud
ta'ard R.-Il projoctione unkr c in the offot,anacemant of th p:,3act

0  T'L "'rtliy
'lnljate of Erowth I aO acref - h 3

likely to ytcld rich divi Dn,

p U
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oi ltion tCc1-

partiulayr l con ution i e fcild of coil
i r 'c a irn-l it oen ito'"tical r rtation

Tith : vi'- - x ier in direct -mico to industry tir

pilot pi fr n rshr of coa : f: Ire

carbiaio rt also d pda .ry
stcrg bse 'or caLi and coke a "lyOs and tCsting f
its nct-cz'crk fcl 0 ury Abc c -D

1.3 rinio th' -e nex! dec e ta0 ue Cd its
rcarc2h '7forts E- ech -- rOnen 2nd0

industry, I1 1-' onst lished p

carbonisati 4on- col s .n t. t_;'--s scc vent

fac il itL ri iut-y, CO-u i

tho deccad'; b ri ,-, t CI h½ A --rrte-d to f'-o problems,
pi~rily bec,.u of 0 rl ttivo -tgn-,cy in th dem-nd

for coal due to de:lining prics of impotod ptroloum Tho'o
A share in tho cnr-c ni- of th, country h-d increaosd consi-

derably. Coil p-rccss3 irn uris, e me't m Lny in steel
plants, did not evelop as anticipated. This s 'ition has
continroed till about 1373 end whon the intrn iticanl
petroleum crisls doveloped, sin-re about '974 due to d2epcni"'
energy czris and totaI 3 ticn§li-ition of- col industry
there has becn revival of the clII industy The Govrnmen-t

has also now deoidcd as a ol2-y to errn-r oa''l as thu
major scur=c of energy in

2. - - -coirocn

In the now conteut of th e-al o th coal iustry, th -or

lo.d of CPJ Las alre-Iy CorJicraiy inc1ce dung t½ -t
Iivc years, Fnquiis from u::er iraustries and sponsorship of' iresti-

gations ha-c riapichy groc during th pt few y Ay(t3vrty h o
increassd to rder technic sIsi.drnce to icustries, pirdoularly
through in---Ianit studies fc T Zprovin plo porforLc c one

-



of the proces2s dc0o pol t C, h ve also bn n commecioised.

The 3cientists of CIal hAve Contim1ed to stively pirtiointo

in many deoisjn0-k 26 conmittas. The future progroae of the

CFRT would therofore have to a closely Ink to the r ernot

and nuture neods of the whole col ecctor-oproducers users and

GoveTnment,

2.1 Noods 'n th- next Me y r8 (1) Q)

The folloipl reeds of the coal-sector (ouding cining

as su-h) aye foreseen in the immediate ature or next

five ybers:

2.1.1 Explorition for coal is p~arnn to to iotensified. lork

on Lon checoe amlysis will tero:rure increase considur-

ably, rue to increasing coal pxoduction, the ned fer

survey of qunlity of coil from ,!orkind minos iwyilmo

increase,

21,2 InceasinS -nchanisation and openast nining are exPote

to increase the mineral maiter content in coal to be produced

in future. More 2nd moro coal washeris and dry deshAIVHO

units, are expect-d to be establishd. ork on coal ten-

ficiation and improvement of technologies has to be intensified.

2.10 Consr'vation of coking cals is an accepted polcy of tie

Govt. Reorganisa';ton of mining in Jharia coalfield is bng

planod in this context. The importance of utilisation of

lower scam coals in Jhari field i b~ii stressed, New

cokiry coils are being 1 asocvered in ,retrn and Central

Coalfiells, These developments inliceit the need for vore

intrs s ud*ies on ut iiation of different gtales o

Ookire coals and maximnise the use of sobstandard cokin., nccls

by ilon ing then guiebly to neet thz ' tin- of tine

steol indtuctry3  in this conte-t, technolory for Pro.tion

of forwod coke from noa-ookin oals to Deet the recit-c-

of blast faroncos has to be develcre :'n1 oomerO cia-lisoed

.. .. p/136



.di-s~o Of -hdr 11a
2.1 .4 Ut iiusit ion f -,, mo"u, f it lealgo

(c te t . nco have to be developed 1 adin,

4ok bone e- - &mt~0  ~tl~ago~~i
to commer

-les fel+o be a mao eed of the

2.1.5 Scid mokeless fu tobea nised ndusty

Proper and cienti

for t :is rirpose has not yet been es ,b,5 , p

projects are under coristif - T. riante ate
- o r th is Pu Pos 11-

expected to be establishe for t dui e deostic uls

and pelletiation techni2ues to p

have to be 
dommercaliseii

2.1.6 Improvement of efficiency cOal gn ebsity n cotiui

industrial appliCatlions s n fu ol haS to be successfl.

• y iftesbit; iut ion 01 c
activitY, if the Ooffae coals, washer7

Also, processes for combustion of loer r c an

middlings and even rejects slacks etc. e foe pmet on ptackm

need invsrovemelt. IIn this cornctionl dVolont Of
od firovement he fluid bed combustion technqu1 0

coal fired boiler b-2se4ICn th-

will be requited, besides the devefoamel d plafnts
10 I'T~~~oblems fof lt se oe

bed combustion :.s;e s* , , coaif icat io n

would need speci.l attentionv IgtablishsOr of gas

plants may also materialise.

for demineralie ol;wt

2.1.7 Demand is expected to rise Vl calon oal, scha

very ic ash contents for Special carbon ots, such as

for eloct=ratallurgical 
industrxies

2.1.8 Demand for conventional and ne:er fertni.ed ta mli on

The~re will-b edtosmlf

coal is expected to rise.

teohn,0l6Y for coal based fertn3izers.
I 'tci1ls from co"l

2.1.9 Utilisation of by°oiroductnc an r ste - -y fromucol

consuin-g plants is ePct to incree. ypeves tat

and chemical recovery fr. - co. onentrpe

-nIfjd t.n be intesif

part ioular is planned to be intn da tTa'r

neuro are interestThd er i-s a a keen,

products to pret chemicals. There is already aKeep

6.1136



interest in the use of fly ash from pouicr plants for

production of buildir bricks,

2.1 . As a result of inceasing coal production and utilivtion,

there will be need for mora inte-nsive technisal service

and advice to the industry and the Government, particularly

Department of Coal. Emphasis is erpected to be laid on the

use of coal and its products in the r ral sector.

2.2 1edsfor eci1e' rs 7)

Coal is expected to contimoe to be the major source of

energy in India during the decade 1933-93 also. The needs

of the coal sector listed above arc expected to continue

by and large, To the extent technologies w1l1 be developed

and ccmmorcialised luring the noxt five years the latcr needo

of the Lndustry would be mainly on improvement of process

officiency -nd trouble shootirg. To the ex';ent technological

gaps eoxist, they have to be filled by procoss development

and adequate engineering inputs. 1Pawcver, more sophisticated

meth-ods of coal utilisatin, such as ccmbined cycle Power

, systems, 1,SEJ, Coal laefaction, special carbon products etc.

are expected to come into practice. Expansion of coal

production and utilisation will also necessitate measures

for environmental protection. These are likely to be inter-

agency activities and projects and would much depend cn

future policies of the Cvarnment and re itive economics of

coal utilisation,

3. F tur poogry-no_ of th CMI

3.1 Ne-ct1veYan; (-7'-J

The future programme of the C7RI would he closely linked to the

national n-edc errarated above. The ='ET is already engaged on

all the subjects listed above ard vili orient its wori: in eAch

area depending on soecific needs and pricrities. iast experience

has shown that aJl the areas listed in oection 2.1 have P3rallel

priorities and have to be simultaneouisly tackled. This has

. p/ 137



al sy ubstan'nIzyyaso been31 fCj~r d,' ,lr!
d, the p

of t.ein 'lot f'.-Ie ths past the main tt needcomm~erca 
ssy:asp'c O whieh ca be

- e is, trerde
chaniec -- J T2 ,g a n~eed fer! moeintensrv-hnc anm oThe'- eng i-.ee rin, effrtsfo sabU

and deineih -- e or s for scaleC Up
S-lhnthj Inst'tute

with desid e r t in Collaboration
sthc ad Onsult.r~cy organioltions e e

manuactuingestabOlishments.

It is also nocee*ry to eph * t
Os~r toer sIrs-e theim tc

fying- applcic u - ci utensiLyino 3 on-or 'nted basis s&cient ifi ne~
(fOT e:-mpl in t-19 fields of ccal sCyeInro, Catalyst.

Che~ca En389,, Instrumental Anml 4-' &--z) C-lt-re
a vitq su 3poy+ to the applied vork direotl.y corcem-` theinrujn 1 need s . These should not bc m- -;i' rprete l n.
sfr ifseazh The quality of applied liork is bound tosuffer if the suppoirg basic inves*:,ti,~ 2ag behind.

COr-3idern,- the above, the pogr; mme on hand at the ez2 of
darch, 1978 il b or'tpred 1he anticipqted prograwrlduring the'next fie years has boCen prcosented in the Slx-thPlan ( 1973-33) docum-nt of the CF,

3.2 ax

The prcgrammze would have to be constantv .r±ived
considering the needs of th- ineu:tzv. Sove al of the
current prera-mes are likely to chazge !n tholi2 character

from RD effort to lafte-.sales custo:er Fervie,. At this
at'ae mazny Of 'be - nt i 1v j programnmes may havE,to b3 d::ppod or dafjr-7dn Work would have to be i-tens-fj.ed on :L-r:-.-e of prroe~n s nnw and no-e coo

no1i procq3,enF
c is -phitcatdj prr'cesF techinologies,

Consiozin the ort needs of the coal sector of theOcuntiy and the ProLiue of the Lstite, several ch a-n the 
otructuraof the Institite are lik-

. p/ 3
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to becom': ncces. say in do cours to ensur th b
inr of coal produciris an3 conurig sectors C, f
cour', adkiuae fundo have to bc provied for th, fUll
deve0lopnt of the Institute, including staff amoneties.

Besiden, stren, tWhning of c pcities of .nivcrsi;ios andtechnical ins itutions and other reosearch organiati ons to

handle basic research in relation to coal utiliation'
technologies will be a compelling need from various angles
such a genur'-tion of a technical cad-e of fuel ccience
specialists, erection of new knovledge with wide scope of
applications.

5. riaee

During the Si:th Plan pericd (1979-83), the financial
requirements of CFRI have estimated at Ps. '18.06 crores
(with a plan component of Rs. 8.27 crores), Horever, on
spacif'ic suggostions from CSIR, tho estimate has been pruned
to Rs. 14.73 crores by curt.iling some of tho plan activities
aimd at servirg the specific n=eds of the coal industry for
the present. The details are given in the Tzb-LP.

A tentative projection of the estimate for RiD activities
of CERI during the Seventh Plan pericd (193-83), bohon large
emphasis will be on ergincering and largo scale p-coving of
developed technologies, has indicated a requirement of
Rs, 25.30 crores. However, this projection hcs necessarily
to be worked out in detail about the riidlli of the prcscnt
Plan por iod.

.7 .. p/ '
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-139-

Rcqu rirement for SLth FivO Yca Pir (1973-33) as oriTinay
tsked fP'r ani -kc rocac if rotete i_ icvitbl-

Rcqui cumont as given .u budget estiu:tes Ecquiroment afCor rodaction, if
ocsi :d (if _ ) L,_i . n4 le_ i

N F Dln Tctal Ken--il±n Plan Tot'l

Sl1is 702.130 115.376 037.514 722,153 40.000 762,136

ui:t 1::incy 67.c01 17).900 247.5C1 50.000 130.000 200.000

3. Cdlaical 0 Apparatus 32.337 55..099 37.9%0 32.037 3c.000 62,.:37

4, 1n 4.000 4.000 - 4.000 4.CO

5, contr dencies 39.552 50.596 140.143 09.552 30.000 1194552

6 ::Dint cnanrce 8. 275 6.202 14.477 8.275 4.000 12,275

Imt. 7Ioject - 100.000 100.000 - 40.,000 40-000

.Stfif am-nities 194-500 194,000 - 120.000 120.000

9. Libcry Books 11.21C 11.210 11.21C - 11.210

10 .7e:on ; Svicc 75.d10 75.a10 - 60.000 60.000

11, Fur-iture etc. 3.000 31000 - ,coo 0.000

12. V-Jieles 15, OCO 8,200 23.200 15.000 2.000 17.000

13, cgjor tim & T.'. for

S -'oia etc.-- 985C' 9 -850 - 7.500 7.,500

14. Allyeuanccs (rot ineIuded
in silaries) 43.731 13.330 57-111 43.731 4,500 4032a1

Total s 979.104 82&7 .073 1 8C6. 257 972.793 500.000 1472.7 93
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11.1 For meeting the task outlined to satisfy the

projected demand/requirement of coal during the next

decade, certain i rastructural developmcnt is called

for. The related areas are Tele-communication/Electronics,

Workship, Coal Handlir.g Plants, Power supply Systems,

House Building, Sand Provisioning Beneficiatio., etc.etc.

11.2 This Chapter deals with the following six

prominent areas-

(1) Power supply; (2) workshop; (3) Coal Handling Plants;

(4) Benef ic iat ion; (5) Electronics & (6) Explos ives.

I. POHER SUP LY

11.3 Po-:er supply has to play a major role being

the basic input to soal production. Inadequate power

supply and a recurpent power interuptions are the

major constraints, resulting in low capacity utilisation

and inefficient working of plants and machinery which

*adversely affects the production and jeopardises the

safety.

Coalmines loads are mainly supplied from the power

systems of the eastern regional grid. At present the Bihar

system its operatirng in parallel with the Jissa and rest of

the Eastern Ragion. In DVC system collieries get the

highest priority next to traction and supply to

coalfields is regulated according to the generation

available a5 per table below:-

Generat fn' (MW) - 80 75) 730 650 60) 550

Coal loads(%) - 100 100 90 80 70 70

With essistar.oe from Bihar and Orissa it is expected

that DVC will be able to meet the colliery loadq sani'factorily.

MP and Maharashtra are also deficient in power to certain

extent and marginal power cut is now in for:3.

11.4 It may be seen from Table 11.1 that collieries

are given power sufIyat a very large number of points.

The voltage of suppY also varies from low tension 440V. to

33 KV and total demand of collieries is about 353 M4 in



197E79 going uto 822 MW by 1937-88, Theo num.ber of
supply agencies are 11 Electrcity Boa/F'ower

Supply Lien;cees who are suppy 9 g t0 t he
collieries. The Dcar%/Licnces will t(
account the reci :rerment of ower for cojl sector in th,
planning of their power sy3uoms Wr the pow
requiremenit for 197-88 for col i'ries is gu'jit sma.l
in systems li r , cscmat power C:mpn, etc.the same in DVC systenm is hb being the r of

3 1) M".I. In Bi :r system and in M.P. sis
M173 Mreipctlely These loacds will e sin be

distributed at various points a- dieroni voitages
of rupply in various st-e . At ppert, power a[p'ly
to collieries has sufferod due to two ronon,3(., inaequpte
of power availability (b) interruptions due to inadequate
t'ransrnisoion and distributicn systems.

Almost all the State have now planned for
stronger power net work wi th a graeter degree of
integration and the supply to colliories from the power
grid can be considered reliable . However, interrupt ions
in supply to collieries due to break downs of transnisnion
and distributions lines etc. cannot be ruled out and the
SEBS/Licencees should make every effort to maintein the
distribution networks feeding colliery loads in an
efficient manner so as to ensure reliability of -upply tothe collieries. It es since been decided to foDrn a Task
Force which will review the implementation of vrrious
reccommenetions whi-:a have been made from time to tim to
improve th distribution system in the coal mining area
as well as the generation from Patrat'l 'Ibermal Power
Station as well as Thermal Power Stations of DVC. For this
purpose the task force may he-i represencatives from CjX,.
BSEB, DVC, OSEB end ERES and Deptt.of Power.
11.5 Due to nature of ownershi, during the p e-nationalisation
period of industry, th,-main supply network could not
develop in a planned mazner. Now in the canged circumetances,
the most economical distribu'tion system is to be developed
for powersupply to the mines. it is felt that distribution



42-
losses can be Ainimised by- po-pctr slect ion of load cantr-s.

sub-trernsmission and distribution voltages and distri bution
lire constafnts. Studies conu:cted earier in Jharia :oalfilid

have indicated that the entire system shold be re-coganised

with 5 to 8 "s-:rce su.b-st-)tions receiing pwer at

132 KV and transmitting it to colliary substations a' 3 .

From the overa1l economic po-int of view, th- beL utilis tiOn

voltage emerqing out of the studies is 6.6.KV. 'ID blend the

design features intt iperatons p'oceduces, . it ! deairable

to have good instrumrnttion, coinnicat ion, protection.

monitoring and control filities to be installed in the

distribution system Tvble 11.1 shws thI salient feature

of existing supply arrn ngement. to the mines.-

s. NO 4 Per2t ical rs ECL BCl CCIL W S:CL

1. No. of mines 117 92 56 73 52
2. No. of suppiv agencies 5 3 5 3 2
3. No. Qf st'pply points 2!37 398 52 72 NA
4. No. of supply volteae 4 5 3 2 Ni%
5. No. of mines with different - 6 1 - HA

- voltage of supply,
6. No.of mines with multi-point

supply. - 50 4 - N.A.
7. Distribution of supply

points voltaegewise.
(a) 33 KV - 2 9 - 10
(b) 11 KV 167 182 42 24 3
(c) 6.6 KV 55 - - 1
(d) 3 ,3 KV 21 8 1 - 53
(e) 550 V 7 ...-
(f) 440 V 42 151 48 -

T-ital insclled capacity
of main tcassfrars VA 130 163 165.2 120 55

11.6 Tho'gh the r-espepctive supply agrcias in rastern
India are takinq reradialme0 asures to en.ra iterri ed
supply to coalibes yet -hae earevri7oun inrii:acing
factors to achieve meeing full Cemand of powcr by aply
agencies/li4.cenceess, It is, therefore. suqqsted that
Captive Thermal Power Station may be set n excluzively
to cater the need of coalmines.

11.7 For the expansion progr'rnme of SC-L durirg plan
period, no power shortage has bren experience as the power
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recuirorment wvas supplanmcated by their tive r1wVr

st -tin, Hcwever, an-th'r c -1tivc rrwer st atirn cf

30 M4 caracity is boing envi ,Cec tc aatpr the, rec-d

for their incroeased rcwer ro'irement in fure;

T-blo-1 1. 2 -hcws thne -rh:cd -c w requirQ nt Cf

coal indiutry.

Ihaed Pcwor recuiroret ur 19O702

* I. Tc tal annual mt/year L 0,70 0 5 E-
ructicn %C2? 04 2 9f'-y 33

2Vi00 2'1 CI 2 212
COL 23-?0 24,2 2- 0634 38 7 60.22--0 27 A 1 38 27 9 2. 33 49

SOL 10.18 12,00 12,7o I0 1540 19.06

2. Encr y Million NE0 9.00 10,70 11.40 13,00 16,00 20. C
corlurptIon Kwh. ECL 3 ),6 )402.50 429- 42 4- 3 .47 50 1,12 605 69

BCCL 50  6,0 6 900 707 00 7,'-' 00 83600 123 0
CCL 26 -3 37 33 6 , 06 Q1 499 49 05,cc.

WCL -27,, GO 4856 37/4 0 60 n co 63 ,co 605 c c-
SCrL 25-7,4 2F 32;0 324,60 337 CO 379.80 44.20

3. Mpx.demand 114 NEC 2.70 3, 30 3 70 4 3 500 7,,00
ECL 74.09 7958 P57 99,36 129'22

BCCL 10702 12 , 00 13Do0 49 0 1 00 21,00
CCL 85, 0 92,0 1 r09-0 c)9 152 69 26300
WCLa 8.00 &9-00 9 I0 19 ' 0.0 12 00 1 20C
SCCL 34.32 376 3.2 47.04 53,0 D, 59.76

Enc-r-g7. IEC 13., L+ 133 13,,'1 13. '40 11,56 12.74
COL 13.3 13.3 5 13,39 13. L4 1.61 13.40

>CCL 25,05 2Q92 27 8 .91 30.01 32.00
COL 11.f7 11 ,9 199 2, -4 1.12 13.35
WCL 13 ]5 13 6 13, 26 13,9 13.72 14.0CO
SCOL 25,4 26. 0 23.55 212 24.36 24.90

Ncte:(«) For 78--79 qro-79-83 -/ - -/
wise productic n ftgrgn Fi.v2n
In accor1aince with ascesme ntr

TmAd during Annual Plan dic-;sSi.ons
for 79-80.
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- 3 8 . 9__T
5. Specific MN7mt. NEC 3.97 4.13 4.35 4.43 4.23 4.46

mnx. per yr.ECL 2.62 2.64 2.66 2.65 2.70 2.86
demand BCCL 4.65 5.02 5.43 5.62 5.71 6.01

CCL 3.62 3.76 3.88 3.93 4.01 4.09
WCL 3.27 3.41 3.47 3.60 3.70 3.67
SCCL 3.43 3.48 3.55 3.36 3.44 3.31

N.B. TIECO/IISCO ficures are not availa )le.

11.8 As interrutian cf supply to the ventilation, ,umping
and men-windin would je->pardise the sacnty of the operating
p-rsonnel and the e-uiament as well, 4-he c llieries my hare
to plan for the inctillat-in cf their own coptive diesel
generating plants to meet their essential loa-ds. This facility
may be extendedi mainly t, det rae 3 gasy mines.

Table 11.3 Shows the aower demn nd on diFFrent su)aly agencies

durinc next ten years.
TA T E- 11. 3

ASSESSED POWER DEVI T SUFERINT SUPP L AGENC IES UIPT O
1987-88 6

Si. Name oE theN of the - TOTA in llbyf-
No supply beneficiary 78-79 79-80 30-81 31-82 82-83 87-83

- acencies c oa fl_ ny

1. Assam State
Elec.Board N iC 2.70 3.30 3.70 4.40 5.00 7.00

2. W.est Bengal ECL 14.00 14.00 16.00 17.00 20.00 30.00
State -jl.ect. BCCL 2.36 2.36 2.36 2.40 2.45 2.62
Boa td/Duro a por
Project Ltd.

3. Associated Power
Company ECL 4 4 4 4 4 4

4. Disherearh Power
Supply Co. ECL 7 7 7 7 7 7

5. DVC ECTI 44.09 49.58 -2.17 55.44 60.36 78.22
BCCL 16.00 3CC0 47.00 61.60 72.00 58.00
CCL 38.20 41.20 4'7.70 51.70 52.20 66.90

6. 2ibar State E1 5 5 6 6 8 10
Elcct. Doard P'CL 83.64 83.64 88.64 85.00 84.55 80.38

CCL 35.10 35.70 37.00 40,40 41.70 83.10
7. Orissa State CCL 6.00 7.50 8.53 10.00 20.00 25.00

Elpct. Board WCL 2 2 X 4 5 8
8. M.F. State CCL 5 6 10 17.1) 29.00 50.00

Elect. Board WCL 57 62 66 71.00 80.00 22.00
9. Maharashtra WCL 21 25 28 34 40 52

State El.Doard
10. U.'-. St-ate

Elect.Board CCL 1.5 2 5 0.29 10.79 38.00
11.Andhra Pradesh

StateElect.B,-ardSCCL 18.1$ 21.60 27.12 30.38 36.88 43.50
12. SCCL cwn

ceneration SCCL 16.16 16.16 16.16 16.16 16.16 16.16
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II. _T C v K E) p5

11.9 _ To meet irecasd -enman" of cnll Iuring the peri 1973-7)
to 1937-83 the c ncerted 3rive is f-:r increasei producti- cty, soafc:ty ond
cost reduction thrnugh hichcr mechanisati:.n- With heavy leployment of
sOme imported cquipmoent on other capito1 intensiva oT.1ipment enviagel,
it is necessary to create facilitics fir plinned preventive maintenonco
whioh offers best .,ins ef achievin hinh iuipanunt aviibility and
oawimise prodluctivity vrith reter savins twrds czinterance cost.
Dovclopment of -7rkshps has therefore, been c -neilered is one of the
moes ossential sport to achicve the objectives and for inligonisation
ofrIpre3. parts for ilported equient.

11.10 With these obj(;itives in vios, a three tier systerl of workshops
organisaticn has been proposed which covers (1) Colliery workshop (2)
Regional Workshop (5) Central Wrkshop. The unit workshop will be set-up
atsthe colliery level for a group of collieries having a minimum of 0.5 at/
year production for day today repair and maintenar e jobs. Regional Work-
shop will be set-up one in each area having an ultimate production of 4 to
6 mt/ year for carrying out periodical overhauling and repair of equiipment

and complete sub assemblies. Central Workshop will be set-up at a strategi
location. so as to cater to a group of 4 to 5 areas having an ultimate
production of 10 mt,year or so. These workshops will undertake mass prod-
uction of spare parts particularly for imported machinery heavy repairs
and overhauling of major equipment, R & D activities for development of

new equipment andi specialised jobs connected to the mine mechanisaticn.

11.11. The existing facilities available in the various coalfields

which inCludes Tvo Central Workshops sat up by N.C.D.C. LI. at

Bir'cikaaa and.Korba and a few Vorkshops owned by the thon private coal

companies in the astern Region and also facilities available with

small scale industrial units are for t-oo inadequate to meot th2 require-

ments of coal industry for increased production through hi-hor

mechanisation.

.....-
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11.12 Keeping in view the existing workshop facilities and

the increased need of workshop supports for coal industry, the plarrnrio

of workshops has been made for next 10 years pcrio-t. The companyaiso

and yearwise requirement of wvorkshops his boon indicated in tablo

11.4. More nmber of collieries w7orkshops have boon provided .-hich

serves the purpose of day-to-day repairs and routine maintenance

jobs. It is therefore na enimed as colliry wurkshop instead of

Unit .orkshop.
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I T D PROGR FOR C NSTRUCTI, N OI WDRKSHIOPS IN
C L'ID *;ND SINAREkNT.

1978-79 197~9-80 198-81 1.981-82 -1982-83 19388 Total Remarks
Ns Nos Nos Nos Nos Nos os

Re n6 5 24 Nos not known f
C111r- 1 for 1983-88

- -- 24
2 2 2 2 8

- 1 ---- 1

I4 2 5 27

1+L4* *FExp ancion of
Central WVork-shop Barkak-

anla.
4 

15 26
--- 5 10

t e D r 1

Note: Details regarding TISCO & IISCD are not available
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11.13. CHPs have been identified where the quantity of coal to be

handled per year justifies the investment on a full-fledged CHP.

Minimum investment on a full-fledged CHP5 is in the reqion ofRs.50.0O

lakhs or so. For such investment the minimum quantity to be handled

is in the region of 0.4 to 0.5 m.t./year or so. Some of the reasons

calling for a CHP are as follows:-

To satisfy the consumer with their specific requirement

in respect of coal quality.

To cope up the demand for higher quantity of coal by way of

increasing rate of loading which would have been otherwise

impossible by manual loading.

Optimising the wagon utility by loading in minimum permi-_

sible time.

Reduce the cost of loading compared to manual loading

for the quantity also possible by manual loading.

MINI CHP

For small projects where CHP is difficult to justify,Mini-

CHPs are envisaged. These are generally for a capacity of 0.20 + .15mt

year or 6o. Such mini-CHPs only involve simple mechanisation com-

prising generally of a tippler, elevating correyor, single deck

screen and hoppers for loading of either wagon or trucks.

The number of fullfledged CHPs and Mini CHPs that have been

identified are given in the table below:

Type of 78-79 79-80 80-81 81-82 82-83 83-84

CompanieCs Plants

COAL INDIA C-P 8 16 20 8 19 42

M/CHP 23 24 12 10 8 23

SIURA7NI CH? - 2 1 -

M/CHP -

Note: Details regarding TISCO &IS3O are not av ailable.
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DFMANjD AND AVAILABILITY 0 PW.IME COKIE COAL

11,14 The following table shows the demand for prime

coking coal and the details of washeries proposed to meet

the deficit in respect of the demand on Coal India Ltd. The

capacities and the year of commissioning has been whown in

table No.11.5 and 11.6.

SL. Items 197-77982180-81i81 8 188
No.

1 2 3 4 5 -7 8

1. Total Demand 10.24 10,11 11.Dl 11.78 12.58 1'W.32
(ALL India)

2. Availability from

a) existing washeries 8.30 8.52 8.7) 8.90 8.90 8.90
( ALL INDIA)

b) Sanctioned
Washeries Nil - 2.35

c) Proposed new
washeries Nil' - - - 6.72

3. Direct feed .
(ALL INDIA) 1.94 1.48 0.72 0.92 1.33 0.87

4. Total afailability 10.24 10.67 11.28 12.17 12.58 18.84
2 + 3

5. Surplus. Nil + 0.56 + 0.27 + 0.19 nil + 2.82

Availability fron the propcsed washeries.

6. Sudamdih 0.67 0.99 1.17 1.17 1.17

7. Moonidih - - 0.87 L 1.18 1.18

8.. Barora Prime - - - - - 0.92
9. Pootkea-Bulliary - - - - - 2.16
10. Bhalgora 1.80

11. Dharmaband - - - - - 1.84

12. Total of 6 to 11 - 0.67 1.86 2.3 2.35 9.D7

13. tot deficit (-)
Surplus (+) (5-12) (-)0.26(+)0.81 0.82 (+)0.29 Nil Nil
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i7~Tm~T E-l.- 1

of ' a, ry Dt of 0 Capaciy 1n rI/
o 1 -... . ...- - Cc is..gqfi

(a) EgG C Aggli13

1. Dug da I ( BCL) 2.40
3. Dug daI I( BC Cf) 2.,40
3. Pa thardih ( BCGL) 2.00

4. Bhojudih ( ECCL) 2.00
5. Lodna ( E CL) 0. 40
6. Jamadoba ( 1 CO)1
7. Chasnala ( II'CO) 2.00
3.. Durg a.pur DL ) 1.35

S. Durgapur (ISL) 1.50

(b) .DE- CON THJCTII F5.9

1. Sudmdih (3CCL) 19798 0
2. IMcnidih ( BCGL) 1980-81 2.00

(c)- PPDPOSED WA.H IS

1 Barora I (BCCL) 19824 1,80
2. Bhalgora (1302) ;k003-.84 4.20
3. pootke...Bllih.ri(BCCL) 198..85 3.60
4. DharImajan d( E3CC) 1986.87 3.60

13.20



TP151 -

M- DIUM COKTtbG CCAL

(a) _EXTSTINO3

.. Name of W aahry Dt o
----- ComCoiq m t

(a) EXISTING ;ASHERIES

1. West Bokaro ( TIsCO)

2. Kargali (CCL)
2.72

3. Kathara (CCL)

4. Gidi (CCL ) 
2.84

5. Sawang (CCL) 075

9.8

(b) _UNDER CONSTRUCTIN NIL

(d ) PR OP0- ED WASHRIE S

1. Jhunkundar (BCcL) 1980-81 0.42

2. Mohuda (BCCL) 1980-81 0.63
3. Ramgarh (CCL ) 1982-83 3.00

4. Kedla (CCL) 1982-83 2.60

5. Nanda:- (WCL) 1982-C3 1.20

6. Parora (BCCL) 1979-80 0.48

7. shampur (ECL) 1982-83 0.80

8. Paroj .(CCL) 1985-86 3.

12.13
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Demnad and aibi tr of MM ivjnrc.k .coJi

11.15 The following ta.ble shows ta- ennhd for medin co'in-

coal ( as charged to ovens), the c:isting availability -.nd th

and the details of washeries propos2d to rect the deficit in

respect of demand on mdiui coling coal.

. Estiat 'd qunt
tity of medium 5,94 5.88 6.51 6.99 7.43 11.19
coking coal
chargeable to
coke 0Ova.

2. Estijnat'd evail 5.88 5.89 6.46 7.03 8.36 12.02
ability of me..
iua coking coel
fron existing
sourc s( washed )
and raw) charg e
able -to coke
ovens.

3. EstLriatd avail
ability of medium
.pocing cool frcr-
the prpposcd
washe ri es.

CTL.
(a) Barora ( BCCL) - - 0.12 0.13 0.21 0.21

(b) Jhun kundar(]3CCL . - 0.15 0,24 0.24 C.'~24

(c) 1 ohuda (BCC)- .:0... 0. 40 0,40 0. 40

(d) F an den ( (WC.) • - - 0,30 0.56

(e) R.mgarh (CCL) - - - - 0.60 1. 43

(f) Kedle ( CCL) - - . .30 ;l 0

(g) Shzrapur (3CL) - - - . 0-10 0-h8

h) Par J (CL) - -17

T- -- 5 5,66

West Bokaro -- -03- .4 0C

(-24 - - -30

ra d 14 'i. 0,9 0.9 5

5.*

5)0.05 (+)0,93 (0.833

( 3+4)



Fl daJe Coali

11.16 ITrth Eastern Coalfields produce coal which is prine

coking. iorever at present, it h-s not been Possible to use them
in steel plants becauce of their high sulphur content , aL ;a7hmy
has been proposed at Tipons to benefiginto this coal to decrease
its ash content so that the same can be blendce with hijh ash coal
and low sulphur coals 2n'], Used in steel'plents,

.nother beneficiation plant for blendable coal is

expected to be in operation at S.talpur/Sodopur (E0) and the output

from the plant together with ra coal production would be sufficient
to mcet the demand.

Beneficiadion Plant anrnual raw coal Eupooted
input capacity year of
(m.t./ycar) conmic3 Loning

a)'Sodepur/Seetapur(ECL) 0.95 1932- 83
b) Tipong (NEC) 0.47 192-83

Non-cokfin roa (power ooal)

11.17 Beneficiation is proposed for power coal mainly to ensure
the supply of consistent quality of coal resulting in increased
efficiency of boilers and longer plant life. The beneficiation also
saves freight charges (including saving in capacity and saving in
handling and storage capadity). It will be spen that it also reduces
strain on the national transport system,,

ncfi~tdie to use of beneficiated coat.

11.18 Benefits at consumer's end,

(a) Direct benefits,

(i) Supply of consistent quality of coal.

(ii) Saving in transport cost.

(iii) Saving in capacity and operating cOsts of coal
handling plauts/ash bandling plints at the
consurors erd,



(iv) S,.ving due to use of benificiated coal with
increased heat value.

(v) Saving in hand]Jng and storace capacity of

(b) Indirect benefi

(i) Incrcase in efficiency of boilors on account of
consistent quality of coal.

(ii) Lnroaso in plant-life.

11.1q Ben fits at N'.tonai level

(a) By applioation of beneficiation, it is possible t mine low

g-ado coal reserves and pIly to difforent conrsumers

and consee superior grades. The beneficiation gives a

long term benefit so far as exploitation and utilisation

of low grade coals are concorned, thus ensuring conoervation

of this wasting asset,

(b) The Railways will not be required to transport dirt, shale,

stone coming with coal over a long distrne as a result of

elimination in the bercficiation plant at the mtne heods

and in this way, there will be a saving of Ri]ay txr.sport

capacity which can be utilised for transporta+ion of other

goods.

11.20 Cost of beneficiated coals

General practice has been to supply raw coal fox poner plant

use in the past. Pecently, it has boen possible to make

poner plants namely Obrm and Tata Flectric Co. Bombay agree to

accept washed coal and this has been mahievei aftei lot

of peronat ion.

Ita]e31_ design of thu 's.erieq-

11.21 All the wesberies in India in the pant have been installed by

Foreign Firras alongwith dotiiled design and draw;Tg of the same.

Rocently two vasheries (Sudaih & oonidih) have been takcen up by

Indian Firms7 Vile the detailed design of the wa"hery at Iuda-dia

is being done by 2/s M1cnally harat Enginecrirg themscelve, the

detailed design of thae washery for Moonidih is bting done by

........-



M/s M.0 in colliaboration 11ith ols ;h CxI Lrts. -lthough some

begining has bcn made in this direction, much grouni sill reom"ns to
be covercd, Man y washer-e- bnefic iition plents are proposl for

inotallation in the 3ixth and seventh five year pIan. This shors there
is lot of scope for detiiled desin work in this fioli and the samo

should be devoloped at some institutes like CIEI which would be most

appropriate for this job. If it is considered necesoary, know-how
and experise in the line may be availed of from experiencod countries

and utilised at thee institutes.

Imorted coal:

11.22 Steel sector is proposing to import iw anh metallurgica

coal. The cost of the imported coal of 1/ ash will be about Rs,.O'

per torro (FOR). The imported coal is planned to be blenid with

washed coQal of 20, ash and the blended coal is proposed to be usod in

steel plants. This proposal is blessing in disguise for the cashing

of ocking coals in *our country. Even after adopting the most up-to-

date washing system and crushing down raw coals to a very f!ine sizn

so as to enure maximum recovery of clean coal, the cost of washed

coal from our washeries is expectel to be much lowe: than that of

coals proposed to be imported. Against the above backgrcund, thc

possibility of re-washing of middlings and washing of high ash coal

his to be explored miainly from the point of view cf conservation of

metallurgical coal. CFRI is engaeed on this problem and if this comeo
through, washed coal availability will increase substantially from

existing washeries, Although import of coking coal is bein: resorted

to, Ifuture washing capacity has been worked out without takinG irto

consiJeration 7-y import of coking coal.

V. EITCNTRQNICS F MINThG

11 .23 With the advent of nit iona Iisat ion of coal mines i Ind an,

it has become impera+ive fo- the adoption of modern minir technicuen

ensuring increased safety of personnel, optimum machinc utilisation

and precise management of the industry for economic viabli it. Che

of the most vital aspects in modernbiaticn of coal ,industry in the

need for improvement in comunication and application of eleottonics



and safety of operations

11.24 Presently considerable gap exists betwen the advanced
nations and India Jn the appjication of ncihinery and equi':pment
involving autcmat icn by wy of deployment of electronics in coalmining industry.

11.25 1 Pannl on Mining Electronics and Conmunication was
constituted by the Chairman, Electronics Commission in June 1976
to study in depth the electronics xequirements of the coal industry
to pronote it- planned growth, with emphi on self- sufficienoy,
The report of the Panel was accepted by the Commissicn in June 1977.

11.26 (a) .or unfrlr.ur1 ie
The imediate ne~cd for bridging the gap for coounication in

mine s would be by wired telephone communications backed up by point to
point loud hailing system and mobile radjo conmunications by leakLy
feeder. In order to improve productivity by mechanised coal winning,
officient communication signallLng in the face and cage movemert in
the shaft will be imperative. During emergonoy oonditions involving
trapping of miners, through the strata coded comrunicatior from the
surface to underground and vice-versa will be essential to locats
trapped miners and effective rescue measure.

11.27 (b) I F-nr oini tines: Radio comrmunic: ion with selective
callind would be essential for opencase minos3

CONVUNICATION IN C1P'S VTIE2IMs &FEN;? CD--TICN L TS. -3

11.28 For catering to the need of the process plants like CEIP,
Washeries and Coal Poneficiation Plit5 , it would be necesniry to
incorporate wired cormunications and loud speaking interom sys-em,

11.29 To ensure smooth and effective comunicatin from the
administrative headquarters at all levels down to the field units it
would be necessary to ha-ve ourface automatic exchnnge alowing direct
dial through facilities.
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11-30 For -ccoso to £ & T nato'ork, it wil1 bc nrcosiry to cqui2
selctdubcrbkrs with p & T tlThones mo txinomit mass Cs an
formatted datti, tlex/ teleprinters will ilso bo noede1.

11-31 FnvomKl- t Un -r.,ron! minir.- being- cffected
by ezplosivo -in poisonous gaes, Environrn1 mnitorin by iotronic
mLeino of me4hane a-id carbon diexido nonntrtin as well is 3ir vol city
needs to be car ri out to impjrove thu cifoty studlros,

11.32 . y7th L view to detact tho
str-ta behaviou- an prodict roof falls it ,i11l be nocosslry to harnass
elcctronic: 'minsfor ncnitoring stata condition, barricr doflection,
tIyd:a'lic 3.ves which oioht oct on account of nearby ivaTr lc£Gd
are I.

11.33 Besides the above, electronics could be introucod in mining
for the following:

(i) Brning and protection aG3Anst run-way coal tub.
(ii) oniturin; of t.emperaturc in 6oaf to predict on sut of

spon-taneous f ie.

(Li) rning system against inundations by nearby flooded rier
anI other witor sources.

ITTSTRfIAT ETJTCT- QNITC S
11-34 kfith the aivarnc-6mnt of solid stat, devices, control Oirouits
hithei'to employing magnetie / electromagnetic devices could be repla.oo
by solid state logic fur greater rcliability and effioiney. Ecsiles, t-hcre
are - nunbsr of oreas such as production monito!r'r mine windor cxntro
ash-ncaitorig of coal etc. where electroni s will contrltto to
better produtivity couplcl with safoty.

T ExIQsr1mJ

11-35 The dcmanl of explozin in the last decado has incrooca

mainfoll due to the following rearorst

(a) Praviously ncn-pormitted cxplsiTe was being used in non
gassy undergrounl cnl minqs. 'fter oatogorisjation of

all coal mines (i/g) into gassy, only ermitte d explosiVea



is to bc uscd§ Pcrnitte bx:sves be ing weaker in
strongth compared to non-permitted lrger quantity of
explosivc is required for the soc coal production,

opion of the tochnique of the soli] DlnstihjgQS) the

consumtion of explosive his 'increaWsddue to lowv yield
of coal per unit wei6ht of the oxplosive.

(c) Due to conind up of nore mechlnisord ojencast anA -io
the increase in 03 coal ratio h.e resulted into the
incre isd consimptjion of ex1los;vo.

(d) Due to increasin6 production of coal the demran] of explosive
is also steidily increising.

11.36 Chr the basis of estimates of the future production, the reauire-
ment of explosive have been worked out in given in table-i.
in working out the requirements of the explosive an average
consumption rate of one Kg.per 3.75 tonne of coal in case of
underground workings. The same in opencast workings has been
taken is 8 tonno for coil and 5m for overburden rocks.

11.37 The manuficturing cipaddty in the explosive have boon given
in the tible-2 basei on the licenced capacity of the various
manufactures oind their likely ;r)duction programme. in the future
years.

11.33 Is regards the aiequacy of the existing capacitios to meet the
oxplosives requirements, it would b necessary to scertain the
demind pittern of non-coal mining sectors which has not boon
possible to be include] in the present studioq.
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31 in the cas: o- conl u-ets for the plan p rod wo havcobtcjined the br-mkup oi prodaction Yor boim ir erroua
and opnc, st minng opr- tions. produc-im from und.-
e-round ni mnts h-s bee cn analy7d - eccorcin to, r '-12 -e
of mfche is m ior crLcuOl-ting ¶Electin 0to
encA aplc, ioni. F"or a~t n ari Msirai o oF)f 0 tu o. o-iDLo cis p r M11 o e of
coni w'aen blastng col of1 the id in r l - omn t
cper on hlas be no r s'ead20 s p r mi .o

tne0. cccl <' wh: blatin in ( cu faco '.

322 TIr mthodology adoptd for ot 2 minerals ic b2 r1 n
pasG prmn ,s wP .l as on as:nent of bi stg
ratios ba d n c:p:ri

3,3. F h noFnmiig s ctor7, a i njforn blcsing r tio isrot pract-,l e- vn 2 tin:tts Cf ( J
explosiv is in this s .tor ar: bos -d 0 p 1. offoas
relatd `o bla:.sti 0 o rcd cuIt at each of The
maj cr consur rn- cantres.

3.4 . A summary of industrywise donand for. ::plocivas is
given in Tnble Il- Tis: ar, conser'tive estimatcs
an3I arc ,le7y , to be much hinar if all ti minero'I
productim targ-es are met.

3,5 In Tablo II, I iand for accssori- viz '3Cft:y Tns ,Dc-tonabors ena Dc tlna ti1g Fu sc, h-s bc (canpiicd. fo0
the correspondng supply of 2Iplosiv-s. ThiLS sho-S t.hat
the market foz 3cfety Fse cud plain Dut ctors ij
exn-ctd to remain s Lbil.isd at O the3 curr.:nt levls
althou;;L d :Is n for el ctric detor r tors is incras
ing rapldly,

4.04.0 YSIS OF D & JTP!LY:

4.1 A ass2ssmant of t;- supply `rrti various moufaclrars
has be.m mad: :ih-,l! sti12ainent rors
made by them. Tha d am-d and upOly position a'pa:,
:L Table 7 , w'hch i.s ariscd b13 ov;

To '000 Ths
9:: 2 . &3 -£1- 0? 3_ -

Demand 74,.7 90.5 1054 114.5

Spply 72.5 S4.3 95,0 103.0

Ihortfall 2.2 6.3 10,4 1?.5
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4.'". It is apparent from this? firur-s thit thc s'iortfall

will continue ,o incrcs: troughiout , a Sic ti Plan
p :riod Eil vcs to suvpply ofT the right s-pr c-losj

is supplMMtVd trcugh OdQicnal capaci ty/ipo, t.

Cuz d'M-nd e:.STimZOS are v::- conrvaiva and i f thY-

mi ney. iproUction Oargets azre M,_t, thle ac:Ual dn
from various syctors art lik ly to b mucigh r than
anticipat d.

4,3. A closer look at li gap in supply vis-.avis Simand
for OKplosivis Cf varlous pr2oduct tyoss, S'own in

Table IV, indicatos tt, the shortfall vil be vory

acu n in small diametcr non-p-ri tt ed. Th.s is

mainly so because of vwn d condi tions of usage in
this market area wher: slurry type of explosive-

are yt to be establishad.
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CHAPTER-XII -170-

MINE 5AFFTY

12.U Mining through ages has been recognised as one

of the most hazardous profession. Hazards in Coal

Mining arise due to:-

1. Strata movement-fall of roof.sides etc.

2. Noxious and inflammable gases-explosions.

3. Coal dust.

4. Use of machinery.

5. Inundation - from surface and underground
sources of water.

6. Mine fires.

7. Health hazards due to dust, noxious gases,
poor lighting, uncongenial working environment.

12.1.0. A total sVstems_aproach:

Realisation of the professional hazards has

led Coal India to adopt a total systems approach

towards safety, and it is no longer considered as an

isolated action confined to the enforcement of

safety regulations along, but is made to permeate

hetirguignm6tnof mining activities, right from the

planning stage. Some of the areas where greater

emphasis is being given include.

1. Introducing modern and safer mothods of
extraction of coal

2. Introducing new mining techniques and
technical innovations.

3. Improvinq the maintenance and checking
facilities-

4. Improvement in ventilation.

- p/'71
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5. Providinq suitablu and adequate safotv

equipme-t, safety devices and mati a l1s,

6. Improved communication systers.

7. Providing comprehensive arrangrnt for training.

8. Encouraging workers' participation in
safety efforts.

9. Humanisa tion nf working conditions arnd
living environment.

12.2.0 Review of sa fety performance and out look:

The number of casulaities ( both serious and

fatal ) has been an important yardstick to judge the

prrformance in the field of safuty. Table-1 gies the

yearLwise casulaities for Coal India minus from 1973 to

1977 and the rate based on production and employment.

Table - 1

a u.+ir -1973 to n977 n

Year NIao~31'it~-
peJarsons ,of of IC aua - Rkt
illed IPer- lity FoPr mil lon~ Aarinmine sns (-a IFUZ M1 nefts

i sers -& iSter u t
t- in oy i-li 1  tou y aal lr at - ar iTotal
i the tjured linmn r-u-. IalitImus Casu-
ylear. in mine j red I lies. ly a-ity,aeide d. Casm.. n qirju-

nts in Idur- I IredI the )n IcasesI eea. lya.ho__ _
1973 165 1345 1510 2.37 19.49 21.69 0.36 2,93 3.29
1974 192 1442 1634 2.62 19.34 22.10 0.42 3.17 3.59
1973 233 1496 1729 2.72 17.53 20.21 0.47 3.02 3.50
1976 237 1130 1367 2.64 12.22 15.24 0,54 2.56 3.10
1977 186 1004 1190 2.10 11.65 13.45 0.44 2.39 2.83
- ------l- - m-s emi- ---,--mi - -1- - --m .m

...p/172
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It is apparent from the above that the

various efforts put in ( a.s detailed later on ) towards
improving safety in mines have borne fruit and the
mine accidants have shown a definite downw'ard trend.
12.2.1 Stnfa -aductinn nf , jidents:

Long term aid of Coal Indin is to attain

the stage of zero accident potentinlity. Achievement

of this has to be in stages aiming a gradual reduction

of fatalities and bringing it to less than 0.3 per

300,000 manshifts worked by 1907-88 from a level of
0.44 in 1977.

12.3.0 Status of various measures to improve
safety andp m for n2<t_1_0

Various measures for improvement of safety

and the programme for next 10 years, like introduction

of safer mining technology, electronics for safety,

training etc., are being detailed in subsequent pages.
12.3.1 n trodu n f_ a ..rEdniauL! S

Introduction of longwall Mining, adoption

of opencest mining in preferunce to underground work-
i.ngs, enhan cd stowing arrnngerments to extract thicker
seams are some of the techniques being adopted to
achieve improved bu'4MM, safety.

12.3.2 I

Longwall faces with individual steel supports

(hydraulic or friction) have been introduced at Ningha

Sudamdih and East Katras in B.C.C.L., Gidi and Saunda 'D'

collieries in C.C.L.,BInko and Surnkachar Collierias

in W.C.L. Equipment for lonjwall mining with self-

advancing supports and shearer has been installed at
"irnidih rn1]irv and for longwoll mining with coal

plough at East K-+- r-i-ry- Plans have been mado
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to introduce 277 longwall faces in next 10 years both

with individual supports and with powercd support3.

The number of longwall faces by the end of 1 978-79 is

likely to be 35; 159 by 02-63 end 277 by 07-88. They

will provide 3.4,u 21.3.% and 33.0 % of the total

underground production respectively.

12.3.3 Opencast Mines:

The opencast production which was 20.77 m.t.

(26.3%) in 1974-75 increased to 25.60 m.t. (28.0%) and

is planned to increase it to 90.14 m.t. (44.0%) by

1 987-88.

A large part of the Jharia Coalfield upto a

depth of about 200 metres towards the outcrop and Gidi

Colliery in C.C.L. have been identified for change over

to opencast mining in preference to the underground.

Project Reports are under preparation.

12.3.4

For extraction of thicker seams specially the

coking •co'als in Jharia Coalfield, increased quantity

of sand or other packing materials will be needed. The

requirement of stowing material in C.I.L. mines which

3is about 10.0 million m to-day is likely to increase

to 15.81 million m 3by 02-83 and 18.08 million m 3by

87-88. One R&D plant for experimenting hydraulic

stowing of crushed debrios at Kankenee Colliery in

B.C.C.L. is under implementation, and one at Bhurkunda

in C.C.L. is under planning. Project reports have

been formulated for long distnnce transport of send

from Maithon Tail End and Durgapur Barrage and the

schemes, are under consideration of various approving

authorities.

.. n/1'74



12.4.0 Introduction of New Mining Techniques andlechnical Innovations:

12.4.1 Hydraulic Mining:

Hydraulic extraction of coal has been tried
in Canada, Japan, USSR, West Germany and China and
gives much better standard of safety compared to the
conventional systems provided the geological conditions
are of the right type. A draft project report has
been prepared for R&D trail of hydraulic mining at
Baragolai Collieryin NECL7 which is likely to cost
about 146 lakhs.

12.5.0 Introduction of Electronics for improved

12.5.1 pentral Despatch System:

Use of the Central Despatch Systems for
improvinc. communication between a central control
room on the surface and various critical points of
activity underground, is being considered for all
mines of C.I.L.

One such experimental system has already

been installed at Moire Colliery in E.C.L. It is
proposed to cover the 21 degree III gassy mines during

1978-79 and rest of the mines in next 10 years time.
The commulative investment on this is estimated at
Rs. 52.5 lakhs in 1978-79, Rs. 452.5 aikhs by 82-83 and
Rs. 900.00 lakhs by 1997-88

12.5.2 Multi-point Monitoring Systems

Multi-point Monitoring System for a
continuous monitoring and record of mehance and Co
content of the air as well as the air velocity and
other parameters ct critica) points in th nine, i
being planned. One 4 0 -point Methane, Co and Air



sOrVicing. sttion raqy bo o to lrt

The above facii ties may be developed aS a
nucleous on a smaller scale during 197-79 nd may be
gradually expanded into full-flcdged servicing station

by 1902-83,

12.6.6. TeF-i7'r J t i quLi

Coal companies purchaso a large number of
equipment bearing CMRScr DGMS pproval or ISI marks
for their quality and standard to meet certe in specifi-
cations. But the manufacturers after getting the above
certification do not maintain the quality of their
products resulting in wasteful expenditure on the part
of consumer organisation.

The above mentioned Central Servicing Stations
may be equipped and enlarged to take up the job of
sample/batch testing of such equipment, supplied by the
manufacturers at a time, This will help the coal
companies in keeping a close watch with a view< to
quality control, resulti-s Sn savings on the cost of
substandrd metezia's and Improved safety. This will
also help them in developing their own standards and
specification.

12.7.0 Preven tive meures arainst ing'dation:
12.7.1 Inundation frm surface

As recommended by the Committee on Safety in
Coal Mines, all mines where dangers of inrush of water

from Rivers, Nai~e etc., is anticipated have been
provided with warning systems.

Use of Radio Controlled electronic warning
system to monitor the fia-i in Damodar river is tiso
under contemplation, as men tioned earlier.



12.6.3 
0~i Zn I0~c~~

Almost very mine has beon providad with a
Carbon-monoxide detector for an on the spot detection
of carbon-monoxidc and more will hav to bo •Pzvidod

in next 10 years. The investment on this account is
estimated at Rs. 2.5 iakhs in 1973-79, Rs. 6-O lakhs by
82-83 and Rs- 9.0 lnkhs by L7-88.

12.6.4 At

Most of the areas have been provided with
central laboratories for quick analysis of min- air
sempies and coal dust samples on regular basis-
Those not covered so far will be covered in next two
years time.

12.6.5 Saf etV Equiipm(Lt5oLj_ . 1 7

With the changud outlook on safety a large
number of varioussafety equipment are likely to be
introduced in the coal mines. They will need rgulox

servicingr maintenance and calibration for standerdi-
sation so as to keep thm in working crder. Therefore,
it is suggested that in each subsidiary company a
central servicing station should be set up for equip-
ment like methanometers, gas detectors, veloneters,
anemometers and pressure gauges etc.

Similarly, it is suggested to set up a cell
consisting of qualified and well trained Electronic

Engineerings, electriciars in CMPDI for the servicing and

maintenance of sophisticate-d electronic equipment like
the multi-point and single point methane monioring
devices, control despatch systems etc. They will also
train people from subsidiary comppnies for similar
jobs so that with Lhe ir n nmi of such
elactronic devices in use the -h ove mentioned central
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ment for Moonidih Collier in B.C.C.W... It is proposed

to install 10 such units at a cost of Rs. 50 lakhs dur

ing 19)78-79. The number of such units is likely to go

upto 40 by 1982-83 and 80 by 87-88, at an estimated

capital outlay of Rs. 200 and 400 lakhs respectively.

12.5.3 Single-Point Methane Monitoring System:

Single-point Methane Monitoring Systems are

initially proposed to be provided at each longwall face.

Gradually these may be provided in other extraction

areas also. It is proposed to install 25 such units

during 1978-79, 117 by 82-83 and 226 by 1967-08 each

costing about a lakh of rupees.

12.6.0 Environmental Conditions Underground:

12.6.1 Mechanical Ventilat

In order to improve the environmental condi-

tions underground, all mines are now provided with a

mechanical ventilator or replaced by a larger one where

necessary. For development areas auxiliary fans are

also being provided.- Capital outlay on this account

is likely to be P-bout Rs. 1,2 lakhs during 1 978-79,

another Rs. 440 lakhs by 82-83 and Rs. 888 lakho by

1987-88.

12.6.2 Methanometcrs:

Regular checking of the underground atmos-

phere for methane is important for the safety of workers.

Nearly 750 Methanometers have already been procured and

distributed to varous mines and another 855 are likely

to be distributed during 1978-79. The number will go up

to 2050 by 82-83 and 3550 by 87-88. The capital on this

account is est m-tod :+ 2. ? Y-1.,Z 4 r, R6

64A'] >-hs by -3 n2 Ri.106.5 lakhs by 87-88.



17 This working group f 1 s 7nat uco of querryJ

detries-for making cmbankme t b-tw ce the mine work-

ings and water courses should 
be avoided, The embank-

ments where necessary should be proper-1 designed and

constructed.

In order to implcment the rccommendations of

the above Committee on Safety in Coal Mines a .cell has

been created in each subsidiry compcies to monitor

the progress. in this, field.

12.7.2. jaUndation fr om Underaound

Danger crises when present workings approach

water bodies in old workings and suddely puncture

into it. So to safeguard against this burnside boring

machines are being provided to delineate such water

'bodies Qnd dewater them in advance of workings.

There are 30 sucbhmachines already in use. It is

proposed to provide another 39 during 1978-,9 
9

by 82-83 e d 139 by 87-63 at a cost approximately one

lakh each.

12.8.0 Alternative source of electric supply

for e

Dangerous' situation may arise due to.

stoppage of the main mechanical ventilator in highly

gassy mines, iri case of power failutures. 
Therefore,

alternative source of electric supply has already

been provided in 5 collieries in E.C.L., 3 in B.C.C.L.

and 4 in C.C.L.

Diesel generating sets are being provided

at the 9 remoining Degree III gassy mines, during

1978-79 at a cost of Rs. 45 akhs. Another 45 mines

will be covered by 1982-63 and 126 by 67-8 so as to

cover all degree I mines also. The capital outlay is

eatimated to be Rs. 340 by 02-63 and Rs, 630 lakhs by 87-88.
estimaed tobePs.79



12.9,0 Underground Supports: -179

The roof and side falls due to strata move-

ment during extraction of con1. has beun one of the

major causes of accidents in mines. Therefore, in

addition to technologicaJ improvements and introduc-

tion of solf advancing powered supports, hydraulic and

friction props, action has been initiated for purchase

of better qunlity of timber directly from the State

Governments rather than through middlemen and also for

gradual replacement of timber support by steel supports.

Roof and side belting and stitching with

various materials like steel rods, wi.re ropes, etc.

ere also under trial in many mines and their use is

likely to increase further.

It is proposed to reduce the requirement of

timber to the barest minimum by 1987-88. Investiegnt

on steel supports is likely to be Rs. 675 lakhs during

1978...79, Rs. 6225 lakhs by 82-83 and Rs.12400 lekhs by

87-88.

12.10. Protective equipment:

12.10.1 Hats and Footwears:

Each and every underground worker is now

provided with protective footwear, helmets, etc. This

has holped in substantiel reduction in the number of

injuries to the miners.

12.10.2 Self-_as'zUer`

All the 18500 workers in Degree III gassy mines

and- some in degree II mines have now been provided with

Self--Rescuers for use in emergency to protect them

from carbon-monoxide poisoning in case of an explosion

in a ~mine. It is proposed to provide Self-Rescuers to

all the underground wor)<ers in next 10 years. Investment

.p/180



n this acccunt is is lik y t - R. 1250 lakhs by 82-83
and Rs. 2500 lakhs by 87-88'
12.11 -.0 E r r, ce7-,n-v P Lr _Le Eq iaM C;

Emergency hea y rescue equipment 1ike the

emergency./mobile winders ascapehcists, Lartjo diameter boring

machines and submersible pumps are not being maintained

by the present rescue stations. It is proposed to

provide such equipment for usa during emergency at six

centres to cover all the Coalfields i. the rountry-

Prooosed Stations err:

1. Sodepur ( ECL)

2. Sudamdih ( BCCL)

3. Barkakana (CCL)

4. Talcher(CCL)

5. Silewara (WCL)

6. Korba (WCL)

Inves+.ment on this account is likely to be

Rs.100 lakhs during 1978-79, Rs. 213 lakhs by 82-83

and Rs. 288 lakhs by 87-88.

12.12.0 Transport system

Next to roo and side falls, haulage is the

second major cause of accidents in mines, ma'inly dve

to derailments and breakage of the ropes.

12.12,1 Feglacement of li : section rails

Lighter section rails used earlier which

are found unsuitable for the one-tonne tube now being

used are being replaced by 30 lbs. rails. The action

has been started end no lighter section rails are

now being purchaaed.

12.12.2 cther mease-os-

To reduce accidents because of the haulage

rope in motion, safety devices in the new haulages under

...... P/1P1



ul ra for pim enhet erillumin-nt ion

of h-ul-e ro e tc, being~ intrcouced.

12.12.3 M a~

'i~ the. inc ,sing size of mines the diance

covered by und27ground wor to reach is piece of

work will graaUsllV increase. This will not only ause

strain on the wor<mer thereby reducing his oroductivity

but elso ma'-c 'in suseptibla to more cv.cidefnts due to

fatigue. Mnudla Naueges Pre being planned for

Girimint, Swang, Banki, Fklehra, South Jhograkhand and

Bargol-i collieris. The number is likely to incr'ease

further on success of tho trails at above mines.

12-13.0 CorI tusbt Trc+mo.at:

• Coal dust p.rcciced during ext:action of coal

causes heelth-hazard to the workers and may also cau-e

an explosion in the mine. -arge quantity of lime

stn-e dust is regularly dusted and water spraying- cne-

in all the undergnound mines to make the coal dust

harmless, Invsment tv:-dF: water spraying to be

dcne is likely to ba s, 17,0 lakis during '9?8-.79,.

Rs. 9,' lakr.s by 193' 03 and 'Is, 106.1aks by 3 T-8,

Theme . a tota) :bsence of natura I ligt

i '-ndergroun.d we ings and flame-proof or intrinsi

cally safe artial lighting '.Ias to be used u-.der-

orc)'rid 'cr illminatio. Due to constant advacre o.

the extraztior. :aas, the lighting arrangement ha3

tC te p07abl or ;ranspoEtb.

p/1 8 2
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12.14.2 Cao L-nps: -182-

Each and every worker working underground is

now provided with an electric cap lamp. Additional

cap lamps will be required for nearly 1Y2 lakhs more

workers to be employed in next 10 years underground,

needing a total investment of nearly 5 crores.

12.14.3 Bulkhe-ed light fittings:

Bulkhead light fittings are now being intro.

duced for lighting of places like the pit-bottoms,

haulage roads, travelling roads, transfer points,-

etc. Rs. 200 lakhs will be needed foi this during

next 10 years.

1.2.4.4 - SafetV Organisation:

In order .to keep an internal vigil on safety

conciousness,.Safety Organisations in each Company

Headquarters, Area Offices and Collieries h've been

established'in all the producing companies. In some-"

of the companies these organisations function

independent of the production personnel while in

other they function as part of the production set-up.

These Safety Organisations not only formulate and

advise on safety plans and programmes but also

investigate the various accidents and carry out

mine inspections and internal audit on safety.

12.15.0 Workers' participation and Workman Inspectors:

For increased workers' participation in

safety, the following actions have been taken:-

i) Formation of Safety Committees in all mines.

ii) Appointment of Workmen's Inspectors.

j...p/83



(iii) Publicity to educate workers on safety -183
to win their willing co-operation in
implementation of safety-measures.

(iv) Organization of Safety Weeks and
Fortnights.

(v) Use of public address systems with
pre-recorded safety instructions at pit heads.

12.16.0 Tr, nn=_:

Attitude and skill of the workmen while at

work is most important for accident prevention and this

can be developed only by training. Vocational Train-

ing Institutes are now .functioning in almost all the

Sub-Areas and a programme to train each and every worker

in a mine has been drawn up. It is proposed that all

the workers will be trained by March, 1982 in the V.-T.C.

end retrazined thereafter once in every 5 years.

In addition to vocational training, special

training institutes are being established for impart-

ing. training, in advanced technologies. at Longwall

Training Institute at Moonidih and Opencast Training

Institute at- Singrauli. These, institutes will impart

especialised training in operation and maintenance of

sophisticated equipment.

12.17.0 Safety Publications:

A programme of publishing Manuals in English

and Hindi for various trades, have been undertaken.

So far four manuals have been published and -nother

11 are under publication

12.18.0 Emergency Ora'nisation:

Adequate Organisation is needed to deal with

emergencies which may arise due to serious accidents.

Dr.aft Emergency Organisation has been drawn up and is

likely to be finalised and put into effect soon.

....... P/184



12.19.0 pos. tCr c n1

In order to avoid minor injuries developing
into serious injuries and serious ones into fatel, alarge number of supervisors and workers -re beingtrained in first--aid in addition to the provision of
first-aid room fpoiino

r first-aid Kits" ctc. The aim is to
render the First aid or medical help at the
12.20.0 Consev earliest insta

Coal being a valuable natu-rel
tbe conserved judiciously ,1 eojcsh

ois lonseded A'large amount of coal-lost due to fire every year. Similarl
is' locke r. - il y huge amountis' locked up in various fire areas .

linunder railwayroads, rivers, townships and othe
The various acti or structures

on be ing taken for conservation
include.

i) Con tr.ol1 of the~ie
measurs o res from extension andmeaure £ccontain them.

i) Stowing below built...up areas railway
lines and roads.

Diversion Of roads, railway lines andrivers, wherever economically 
Possible.

On the recommendation 
of the Committe on

Safety~~0y in QoIl Mines, Government of Indio is also
considering making-
nidein glegislatio to prohibit furtherilhibitatio on the coal bearing areas; and alsoshifting of townships like Jharia R -1 Ranigan,, Barakar etc.12.21.0 CONCLUSION.

It will thus be seen that insp teof the best
efforts having been made to improve the safety standardsyn t mines, a lotbe

Will always be needed to be done since safety is not



an onetime affairs but it needs constant review and

action. 14e have to plan for gradual reductior, of the

mine accidents so as to approach the stage of Zero

Accident potential. The major thrust areas fox

safety wi11 be:-

1) Total systems approach so as to integrate
safety as a part of mining operation right
from the planning stage.

2) Instroduction of safer mining methods like
longwall and Opencast Mining on a larger scale

3) Greater stress on training and re-training
of each and Every worker employed in the mine.

4- Introduction of electronics in the mining
to reduce dependence on human judgement
and' to safeguard against human failures.

5) Rigidcheck for quality control of safety
and other mining equipment to improve
the'safety Standards, reduction in cost
and better utilization of the equipment.

r
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S!5 DESiNC jA ? 11U T~R~Y

~h~terCoverage~:

This chapter covers the terms of reference (**)

To suggest the manner in which the subsides if any maty
he elrm hoted.

g The two subsidies in force in the Coal Industry

are assistancc/subsidies for conservation and development

and for housing for the cool miners. It must be reali.zed..

however, that these subsidies to the coal companies

are not, unlike in the case of normal subsidies, financed

from general reevenues of the Government. Not proceeds

from collection of specifi c excise duties or cesses

pai.d by the coal consumers for each tonne of coal

Spurchased -paid-bthcoal consumers for each tonne of-

e-1-purhsL-from the funds from which aksistance is

granted to individual units in the Coal Industry. Sur.h

assistance is given against actual cost incurred on

conservation and development and housing.

Conservation and Develo2ment Assist-nce.

3e2 Primarily with a view to ensuring conservation

of the extremely limited reserves of coal of superio-

quality in particular, the coal Mines ( Conservation,

Safety and Development) Act, 1932 was enacted, The rer

among other things authorised the Government to levey a

duty of excise cn coal and coke and provided for the

utilisation of its proceeds for conservation, safety

and development measures in coal mines. Except for the

portion of the funds collected through this duty,

which was earmarked for financing the subsidy scheme for

the movement of coal by rail-cum-sea route which was

p/18'7



ad-ini-sturud by the Cn rIcr trollur. the ford wn

operated by the coal Bo'orcl Under: a new Act endtld the

Coal Mines ( Con srvaticn and uvulopmerint ) Act 19 4

the Coal Board was abolished and the operation of thu fund

was taken over by the Department o, CCal.

13-3 Mining of coal from undcrground may be done by

caving mcthod which means a llowing the roof to cubside

because of the vacuun caused by extrtaction of coal. Such

caving methods nay lead to loss of coal reserves in the

upper seems and/or damage to buildings and properties on

the surface due to subsistance. There such possibilities

of subsistence and damage to coal reserves and/or

properties arise, the collieries are required under the

l4-w to fill up the vacuum created by coal extraction

with sand or other stowing materials. Inasmuch as such

stowing is done in the national interests of conservation.

safety and protection of surface properties and sinca

sand stowing or allied activities foe consservation,

safety and development imply additional costs, the

collieries are given subsidy by the Govt, on the actual

amount of stowing done and other operations connected

with consdrvation and development of coal mines.

13c.4 As at present the rates of excise duty are as

follow:-

Coa l/Cnke Rs .prnn..

Non-coking coal(rew& washed) 1.63

Soft Coke 1.65

Coking Coal(rew,washed cleen,middlings 2.40

and rejects),

Hard Coke 3.60

. . .. .p/18A



billsooj so
a and cllctd b Polmpnis cC' t d td
and dPCted wi th CoW r nrullr nl2cutta ' c In -financia 

nrot ex -ecdingI the not
0- elnt s less ZfunJc ond uXp xs> c f lc'ct c- Lnd

adtinistr ti on) dunng th P7otd4 ,g finan--ia 1 years arto be disbursej by the Cntral Gove-n-ent to thec>
claiming gr,-nt of financp 1 ,ssistc-e 'nde: the At3
per the 2e' ommndations of the coa-j C)onscrvatior or.dDcvelopment A d i sozy Comnit tao, The purpcso for whic>
assistance may be giver, by + ha Gov m,_nt include a 
operat.ons of rU il erius conrnectod with Con 'JO\/itj n-'

c-Il development of coal mines ?towrg and other allied
Operations connected wi th safety, research wcrk connec: ted

with conse-'a tion and u .ilisatien of -OUI as oloo
transpcrtation or distribu+tier of coal. Howcvc, since
traditioni] .',.' stowing has been a majo- Oen
operation, the excise duty under rulo 12 of the ConiMines ( Ccnser/ation & Det lopmen t) Ruljs 19T has coe tobe gen.eTally referred to es Stowing excise and the

assistance under the Rule as itowira g suhs*d/,,
Poin subs-'.dvs j

36 rop for FS sis`0 n -- -ra submi tted toDepartmnt or Co ~ -ln~ol Ministry of Energy o n the nrnscnihed
fo-rr3 9.iving dotnils of worl- to be undertaken for the

yeor_ At the Cinse of the yLa.rr a consol 'idrd stetemcnt
is to be submitted The amon-It collected as 3x,-ise dutycuzrenty is about R3. 20 crorcs per annum. In 1 975-76,an amount of Rs. 16.40 crcrcs was claimed by roal Indiabased on actual expenditure ... ncurred, of which stowirg alone



:cco re f o-0n -1'i L -

cC~ut2 t'rs•z . crOres he Governmnt

cro.'es ( ainst the exp edituru o. 6,4U c.ors),

-? Te dishurs ccm fnts of fina nc: ssistne un der

the Act is done mainly for the f oioainrj PUxTPoLms (a)

stowing in mines (b) Pdverse fac toces affectinr g sPeci : c
COllieries (c) protective works ( ogainst fire. inindation
etc.) .nd (d) operation and mafintu-½nce or ropuways for
transportation of sand for st.-i g ' • 1, Eenga D_or~ j s1on in he EeglBhar

Coalfield s. The di bursements of funds urder the Act
during the last five years were as indicated below:

1973-74 1 974_-5 1 975-76 1976-77 1977-78

Stowi.ng subsidy 4.01 4,'5

Special assistance 1.00 2.00 1for adverse factors 11.3 5.20 12.A6

Protective- Works
subsidy 0.09 0.06

Refurd of Excise
duty(due to double
incidence etc.). 0,52 0.59 0.33 0.47 0.10
Central Popeway
(Capital Expendi-
ture.) 3.23 2.21 3.171 0,55 3.36
Adniristrative
ExprndiLturo. 0.,49 0,61 0.06 0.02 -

Others 0.16 0.09 0.06 -

Total 9150 40.1 15.-00 0 24 15 92

2?8 Since nationalisetion the conservation operations

other then stowing are increasingly becoming important.

The expenditure on stowing is also expected to increase

fast. It has been estimated tht. the expenditure under
vorious heads admissibl e for asnistance (Subsidy ) as per



C a Mines ( Consorvntion &- i pa" C9

would be of thu ordar of Rps G7 crores in 1976..73 and

Rs, 12.05 for 19832 d on p>st trends and prog rmmc
proposed and likel, to be tpI k up r ja). cooser -7p uner vros cserv at on

and development heads the cost pe- tnne for stowing

operations ( including BCCLts schemes ) and protective wonks

alone it has been estimnated would be about Rs, 4.50 per tonne

in 1978-79 end will be about Ps. 9,00 per tonne by 1983-84.
As against this, the present rates of 3x:ise duty varieo from
Rs. 1.65 per tonne to Rs. 3,60 per tonne only. If however,

the expenditure on scientific deve.opmnt of mines coal

utilization projects and research and Development on Coal

transportation, sand transportation, coal utilization,

ventilation and environmental conditions monitoring, etc,

tie cost on account of all such expenditure would workout

to Rs. 6.76 per tonne of coal production in 1 97e-79 and
Rs.'12.05 per tonne in 1983-84. The rise in costs are
primarily because of back long in conservation efforts

:.nvented from the past including fire' fighting worker and
operation of BCCLrs scheme for long distance recovery and

trnsortato of sand that have to be taken up in view

ofdepletion of nearby sorrne of sand. It follows therefore,

that the rate o' excise duty needs to be raised substarr-

tilly. The existing rules provide for Rnhancerrert o'

the duties tpto Rs. 10/- per tonne.

139 In this connection, .t may also be noted that aL

present the coal companies rollect the excise realiza tion3

and deposit them to the exchouer and then apply fnr

reimbursements. As a result the time-log between actual

exoenditure and reimbursement is considerably ortailing



•191..

highUr interUsL incidence or coal copls L'S. ci C

amount of administrt-tive expenses into the dichasable

funds.

.>31O.As indicated earlier part of the net proceeds is also
utilised for the payment of Roi.--cum sea Route subsidy. In

1961, in view of the difficult rail transport situation at
that time, the Govurnment of IndiF decided to move 2 million
tonnes moving at that time. Since freicht char-ges by coastal

shipping route were higher than by the all rail route, it

was considered that the coal transported sea route should be
made availa le to the consumers at almost the same price as
coal moved by all rail route. It was therefore, decided that

the consumers of seaborne coal should receive as subsidy an

amount about equal to the, difference between the actual

freight by rail-oum-sea route and the all-rail route. The

drawing of sea-cum-rail subsidy from the same poor results

in reduction in the funds available for conservation Pnd

development subsidy of coal was as follows*-

ear Amount of Subsidy ( Rs. crores )
.. Piws brcomie Tot a1

1971-72 1.37 0.12 1.49
1972-73 1.80 0.40 2.20
1973-74 1.48 0 ,82 2.30
1974-75 1.35 0.23 1.62
1975-76 3.24 0.26 3.50
1 976-77 1.27 0.73 2.00
1977-78 3.39 0.46 3.85
1979-79* 5.66

* udget Provision.
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11 CoI mines are situated I geographicall . remote

areas with the resul't that thc mine workers are doprived

of even the basic amEntities of l.ife like decent house

protected watersupply medical aid education for their

children etc. Provision of housing to the workers in coal

mines is not only a social obligation butthe same contributec

to substantial improvement in attcndan-e and prodjctivity
uf the workers, Reckoning the crying need for housing

and necessit.v for improving welfare amenities in coal mines
coal mines Labour Welfare Oxganisation was set up under the
Coal Mines Labour Welfare Fund Act. 1947.

31J2 The Coel Mines Labour Jlelfare Cess levied @ 75

paise per metric tonne from 17th Janupry 1973 is apportion ed
between the Housing Account and General Welfare Account
of the Fund in the ratio of 2:3. The annual receipt of

cess is p'resently of the order of Rs. 6 crores out of which
Rs'. 2 . 4 ,crores is earmarked for the Housing Account. The

erstwhile colliery owners did not give due attention

to the welfare of the employees in spite of facilities

available to them for construction of houses under the

Coal Mines Labour Welfare 7und Scheme. This has resulted in

accumulation of nearly Ps. 13 crores in the Housing

Account of the Fund.

3:13 The situation at the time of takeover of coal mines
was one of serious backlog of fulfilment of basis welfare

needs, end housing constituited most pressing need of the

workers. The status of housing at the time of nationalisa-

tion was hardly 116356 houses out of which more than 30000
accounted for dhowrahs in dilapidated condition. The

C........ p/193



-193 -
resultant poor hous og c,.,tisfacztion of 20% posed majar

challenge to the nationrlicd coal.industry. In spite of

constraints like buildpble lEnd scarcity of construction

materials like coment and steel funds etc. the effort of

the nationalised coal industry have culminated in the

improvement in the housing satisfaction to the level of

26% as at prescnt. Compprsion of housing satisfection

evailable to the workers in the othez industries like steel

oil fertiliser and other mining industries would indicate

that there is no industry where shortage of housing is as

acute as in the coal industry. Even according to the

guidlines of Bureau of Public Enterprises and for

conditions relevant to coal industry the housing

satisfaction has to be in the range of 55 to 70%. Such

stupendous task cannot be achieved in a short time and

would call for meticulous planning both long term and

short term planning which have not only to identify the

likely constraints but should evolve strategies for over

coming such constraints. While constraints in other areas

relevant to housing can be examined in depth and

corresctive measure planned in advance we should not

lose sight of ensuring adequate each flow to sustain

such massive housing programme. In this context the role

of Coal Mines Labour Welfare Fund and subsidy forthcoming

from this organisation assumes paramount importance.

F-.14. Under the Coal Mines Labour Welfare Fund broadly

speaking at present there are two kinds of houses which

have been approved by the Fund. The first category

known as Type-I Houses ( plinth area 354 aft and floor area

269.3 sft) are covered by Low Cost Housing scheme and other

..... p/194



category known as Type-II Houses ( plinth ar- 451 sft. one

floor area 352 c-ft) -re covered by New Housing scheme.

Coal Mines Labour ':lfore Fund subsidies housing under

these approvud schnmes nd the2 qu ntum of suhsidy for

Type I houses under Low Cost Housing Scheme is 75% of

actual cost of construction or 75% of unit cos- taken

as Rs. 6825 for ordinary soil and unit 
cost of Rs,7925

for black cotten soil conditions whichever is less.

Subsidy for Type-II houses under New Housing scheme is

75% of actual cost of construction or 75% of unit cost

taken as Rs. 11325 for ordinary soil and Rs. 13425 for

blrck cotton soil conditions whichever is less

13.Vi.There is already an awareness of the fact that

the funds available andor housing account are tpt.ally

inedequate to sustain messive housing programme

required to be undertaken. by nationalised coal industry.

Reportedly the 'Coal Mines Labour Welfare Fund Advisory

Committee has recommended.enhancement of the welfare

cess from the present level of 75 paise to Rs. 5 per tonne.

It is doubtful whether even such an escalation

in the cess would be adequ-te to sustain the housing

programme of the order Ps envisaged. Iror. l1j even

the procedure for claiming the subsidy from Coal Mines

Labour Welfare Fund for construction 
of houses is so

tedious and time consuming that the deficiencies in

the procedure have a significant 
contribution in the

slippages of housing construction. Unless the proo-edues

are simplified and funds are. made available to the coal

producing companies -t. tha beginning of the y, 3 t'i

.. p/9 Z+
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13.15 Ten years Perspective Pla1n 1976-79 to 1587-60 for

Welfare Amenities and Social Benefits 
has been drawn

up by Coal Indir. The wulfarc plan envisages total1

capital investment of Rs. 376 crores during the ten year

period and of this Rs. 27 5 crores is earmrrked for

housing.

13.16 Salient features of the housing programme are

given below:

Period Addl.houses Total houses Capital Housing

to be built. at thu end outlay Satisfaction.

of the period, in Rs.
crores.

1 .4.78 161 995 27. 57%

1978-79 12925 174920 17.11 29.44%

1982-83 63280 238200 107.65 37.09%

1987 88 80700 318900 147.75 45.00%

13.17 The Siggareni Collieries Co. 
Ltd. have incurred

an exppnditure of Rs. 2.20 crores on welfare during

76-77 and Rs. 2.46 crores during 77-78 and have a budgetory

alloratior of Rs. 2.75 crores during the current year. The

compeny envisages increase in 
manpower from the level

of 60000 for 78-79 to the level of one lakh envisaged

during 1987-88. Assuming similar pattern of growth in

the field of welfare as envisaged for CIL capital

investment of welfare during the ten 
year period is

expected to be around Rs. 50 crores of which allocation

on housing would be of the order of Rs. 30 to 35 crores.

Thus rapital investment on housing by Coal

India and SCCL during the ton year period is expected

to be around Rs. 425 crores out of which appx. Rs.300

crores would account for housing. It is high time that

..... p/19 6



G[
that due thought is giv<n regarding the co;tinurice

cr otherwise of Coal Minas ';!alar. Org;nisation as

a separate entity. In the context of the entire cool

industry being in the notionalised sector the

objective and the purpose in setting up the Cool

Mines Wlfare Organisation would appear to be not

relevant in the present context. Even if Coal Mines

Welfare Organisation is to exist in present form

to keep watch over the welfare amenities being

provided by nationalised coal industry major

reorganisation and rethinking in its functioning

consistent with the role it has to play in sustaining

the massive welfare programme would be necessary.



N~nONJ VL * CONTROL

TR:1OiCTOPY:

14.1 Activitics associatcd with coal mining pose

multifaccted envirrnonental pollution problerms. The

impnct of enironmntal poll'tion brought rbcut by r-ining

of coml and ligith as rnot yet been seri-usly felt duo

to the. fact thot such mines are scattcred end scale of

opencnst mining so for ha.s been limitade

1NVIRNEU.T;1 .L FPOELn DUE TO vIIG
& INIGo :CTI'lLIC IN rTrI COMUQ YL''eS

14.2.1 In the coming years picture would rapidly changa e

The contribution of coal from cpen cast mincs would

increase from the prescnt level of cbout 24 mt (27, of

total coal production) to cover 90 mt. (455 of total conl

production) by 197-83. Reconstruction of Jharia coil-

field in collaboration with Poland envisages opening of

large mines some of which wculd be cpencast mincs.

14.2.2 In addition to the existing 14 Coal .'shcrics

30 new co-l washeries are envisaged in the next tr years

period,, In Singaranli Coalfiold scvcral giant coal

mining projects situated. contiguous to oech othor would

be developed. With the setting up of pit heed Super

Thermal Power Stations nnd coal-based fertiliser complex

in the heart of the coalficld the dimension of mining
environmental prcblcm in the coming ycars vould be both

complex as well as collosal.

EN'VIRONN2T..L POLLUTION & STTUTE:

14.3.1 It would therefore be prudent to identify

sp-ific cnvironmont-l pollution areas and cvolve proper

environmont-l control strategy so that the damage function

is minimised.

14.3.2 Certain statutes like Water Pollution /ct )r.

a.9.rcady in force and other statutes covering -ir pollution

and environmental control nre in the offing while such
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1wrness of h h ntion tc, the, )roble m o envciirnm. nnt- l

pollution ?fnd nee -~ to yrnoky imnpl 2n e:r1 nvircrn-t -l

control measurcs, For develooing cunticaO like Lrr. 0

-hich is industriIly in inf-nt stage such rrancss i

a good augr'y_

14,3.3 I'2l hos lreary drwn upz talorenec limits for

irutilc .i_,ucnts of v--icus) indus, tr! :F dish-r, 'd

into (i) inalnd S-r;fc uater (IS 29C) (i)m
cot1 r as (Is 7 3 (Sii vuhic ccor'r ( 5 7~706)

&iv) lond for irrigatior, purpose.s (13 '3C7) eto

'4,3.4 cSIi preccrnt'y en c;7od in worki ng out -mbit nt

cir au,2lity -t ,ndrd nd s andda-rdP js r CIt in2I to nir

nol]ution o.nission st"nder for ThJrF.:, Fe2ec Static2s

Cheicri21. ser & Pctrolcum idstry etc,

141:3,5 ETvrcn '1tl control mcstsure-s should M t_ o

stify to:3 provisions of statute apnrt fron irovi1gc

tho crvironment in and around coalficlds.

LI.ND DMI D.1 TO MINING

L!.DD D.GL TDL7_7, TO OPC1.S' T7TI,-

1424.1 Opcncast raining opcration necessarily entrils

clcaronce of vegetaticn romovol of soil End rocks., This

results in cpen 'pits and ovorburden dumps being loft

disfiguring the landscapo. The rock wastos are usudlly

devoid of nutrients Pnd soil bcterin end -nor water

rctainers and mn-)ry a time contoin toxic ccnrtrations

of chenica'ls harmful. to plant lifc. It is this recliation

-nd preciscly for those very rensons tho nrviron-

mntrl lobbyits the world over -ro mobil JsinE puhiic

orinicn to fo-ce mine ow'nrs tc rclc'i:n the land and

rostore it to criginal oondition. Nation-] Coai Bonrd

UK Legislation of British,ColumbiaCon-da,US cto

r.-ike itlk incumbcnt on the minc o;ncrs to rccl-ir the

worked cut innd rad restc'_ it to originl cordition.



14.4.,2 The most comrn rer rction othod is to prade
thc wasto rock dumc fill the pit; first with large rock
matrial then cover with sr-_lmrpeces of rock and then
with top soil and fin 11y plnt in thi aren.

14,4.3 While all these measures mean cost it is estimated
that for our conditions reclamation of lndr hirherto rinad
by open cast method wou Id result in increasinp production
cost of ccal to he tunc of R,8 to P.s'10 per tcnne,
Parado:ically this elament is totally obsent ') presert,
nence such measures will h-e to/int-oducd -ith caution
and only when the nation can bear this burden of increased
cost of coal.

I::AN~~~ -D.Cg .TO _UD .l .U . . I.

14.4.2 It is well known that underground mining operatiors
particularly depillaring or caving in operations
result in ground movement and subsidence of surface area.
This poses problems regarding safety of structures on the
surface like buildings roads, railway line etc. Crocks
in the subsided area pose drainage problems. Remedial
measures fof' subsidence have already been taken by UK
and other countries.

I- Inj the-r(7-- has been greater awareness of
subsidenoce in Jharia Coalfield. Further research on
stowing and partial extraction would be desirable to
determine optimum extraction of coal. Though control of
subsidence thrcugh harmonic and semi-hormonic minine is
practised in deep mines in Germany the same -ould not be
feasible for Indien conditions.

L 11 D (l DUThFT; TO MJ2V F'OcS

14.4.3 Spontaneous ignition of coil seams in oLerop
cr gooved areas undarground pose clusive problea. Total

number of notable existing fires in all India co-lfields
are 158 of which 96 are in Jharia and 35 in Ranig n.j
ccolfields, Dormant and active fires in Jho-rJ ccalfields account
for loss of 39 million tonnes of precious Coking co.l.
Control measures arc adoption of better cx traction muthods



less pronc to fires erly dctccticn f fire ,ni fir

£ightZing, Unc r 'rord ni s ecn b en troll d by 4o n

them ag ~i " fron se -c ny1 or' s 7 nd oler> ttrng

er pouching th. sureo in stng torOct o f eal0 o.

pulv;riCd ecr-t ,,pto 3m- dcep arce ffective in conbrollin 

mine fires. t is high time that systmrntic studies and
J - -time c, fie ariuaryi

strtegy to era otivefivS t in

fhari -Ren ga:) co nicd a 

F.A1 P YOLT 'l'U C ,T T

1/..5.1 Pyritic noies c su, -Fureous -atori ls pref:e,

in cr orsociatd with the coal se-m in conc with ar

and water causes for 'on of ncid mire -xietr, The

chemicaLml rectio:~' PrcdoS s r- o r> rA ferrous

sulphetes. Th f'-rous Sulphnt on undrgo further

reention with tir & water to form ferric hydrN.Ldle

whioh imparts yelow orange colour to water. 'The protl 0

.of acid mine drainee S most cutc in minesO in Assem

Ponch and ChirSmiri coalficlds, Acid mine drainage is

causing havoc to pumps pi.elies ord underground

equipmcnt. Mnile some work on 'tratmnt on the spct'

vwas initiated by.Nton niomna niern

Research Institute this has to be t-ken up as fullfleded

research project in collboration -,ith N'1-7, and

Pump MaTnifacturers Assocition of Indi.

3FP LUENT FMOM COAL "SIlL3

FRE1~ CC"'PU 'V£1C

14 5 2 ffluenrt from co)l washcry fored . e prnt

et, also need to be trcted, Thire is sc-pe' for

considraleO resoerh a.« ic -g deter-rnction cf

coaguient aids sr hetc or no-turei, Mast of the cc

wnsaerics are on OlOsod watr circuit and even in h.

case of waheie's acr on wu,1d ned t ba tak-fl to (onvrt

them into closd water circu.

K,T 17SR EtUl C OU P2- 1TX1
.- .. -. .ha gnralyP

1'5 ,3 atr pmped out 'rom minS hcs g(flrl v F'

ranin from 7.- to 8.0 but they sometimos contin lJ r

.4,/- ,.20 1



u'ntiies of supendccd fire coal particles which pose

problem to *.:ator treatment p lnts lactecd down below tl

point wihere the aine water joins natral stream or rivvr.

This also adveroely affects fish life, Damoder River is

a pointer. It would be necessary to evolv measures

to control this polluticn so that provisicns of toleronce

limits as s7olt out by aS are not violateds

NOISE~ DUE3 TO irErDIG OPPRAJT?'NS~

1446 One of the I-zards associated w mnin

activities is the prblem f noise, lrstig exraction

and handling of cool loadin of coal noise caused by

rsnnt p ying of trunks dumaers & EL transportation

of coal by rail etc. substorfielly increase the noise

level. Noise produces disagreeable effecVs on hearing

thresholds speech intel'Igioility interferences chages

in psycholonic-l ard physiological s.tete including

annoyance and sleep interruptions. Though noise is

considered as occupationel hazard it is time Mhat measures

for abot'ment of raise arc evolved by providing suitable

iJnbuilt mechanism in eouipment end also by undertakine

systematic studies on noise due to ining atiities

While acceptable indoor noise levels varies from 53 to

50 DBA recommended levels of exposure to industrial noise

is in the range of 105 to 115 dBA (OSHA Standards).

AIR POLLUTION DUE TO' INING ACTIVITI S:

14,7 Air pollution du.e to mining End ancillary activities

of late is causing grave concern, Manufacture of

hard coke in beehivo coke ovens and of soft cake in

oper stacks ccntribute to a large vluc of atmosrhor2 c

pollutarts. Thermal inversiors ,nd smo arera rcr

problem in Jhoric Ronigonj coajfields with attendart

traffic scfety problems. Dust due to drilling blastirng

handling and transportstion of cool asherics and

other ancillary mining nativitics poses serious threat

in coalfield areas.

..p/202



In Jharia & RP-nig-nj oolficids oth:r th'n coal
mining activity there -re o thr. industri es like ferti lizor
chemicals etc. which cumulat.ively cause consiCcrble ir
pollution. The magnitude are divorsity of air polluticn
problem was high-lighted in the 'All India Seminar on
Atmospherlc Pollution in Jharia Coalfield' (Aug 10 & 11
74) sponsored by the Institution of Enineers India.

In the cacning years the air pollution problem
would be further aogravated due to pithead Super Therl
Power Stations and coal based erltilizer plants being
located in the heatt of coalfield. !I.Eissions from such
ginnt thermal p)o'wer stations and emissions from fertilizer
complexes ctc. v-ould be of grave concern, The environ-
mental hazards of such type are of recent origin, Siin
we are yet to embark on a major industrial venture we
are relatively in advantageous position. Reportedly the
problem of air pollution in an around coalfield are-s
has already attracted the attention of the authorities.
Pollution in coal mining areas is being taken up by NEERI
in collaboration with CIL and possibly CFRI, Air pollution
Bill is expected to be enacted shortly and standards for
cumissions from various industries are also expected to be
finalised shortly. We should ensure that environmontol
control st-rategy and measures substantially combat the
problem.

OCCUP;.TIONAL HEILLTH HAZAR ,
P.U TO -CICTIVTt--ITlS

14.8 It is a well known fact that penetokonisis
dermatitis nystagmus hook work dysentry are caused
due to the cnvirorncntal changes brought about by mining
activities. These discses are of grave concern to the

mining industry bcccuse of their adverse effect on the
haalth of the miners and loss of miners and loss of
working hours effecting cool production. Ihi.le improved
illumination in working area dust supression by water
sprarying etc. help in minimisin' the hazcrd there is
considerable scope for researoh. It should be oppropriate
that fulflcdged Occupational Hrenlth Centre for
mining industry be set up to effectivcly tockb the
occupational diseases associated with mining industry.



14.9 The diverse acti-tics of mining industry has
direct adverso cffci on tht cle cal brinc of plrn

and aninAl life. Disposl methods for liquid! airborn2
and solid wastes by mining industry should be harmoni:. d
with en aim to protect plant -nd animal life to restore
ecolo gical talences. Recliarticn of nined/orhed out
land mainimrisin coal dust particles in water discrged
in natural strems and planinic of trees in and around
coclficld are t-ps in the right direction to safeguard
coological balance.

C0NCLUS1ON

14,10 hile mining c L coal and lianite for use as
pr ime source of crergy is in t. best interest of the
nation we whould not overlook diverse environmental
problems posed by mining activities.

.-ollowing measures for control of environmental
arc recommend:cd:

14.10.1 Reclpmation of worked cut open cast mines
s'hould be done to ensure proper land use and restore
ecological balance.

14t10.2 Rcmedial measures for control of subsidence and
further research on stowing and pertial extraction
should be undertaken.

14.1r'.3 Adoption of mining extraction methods less
prone to fire early detcction of fire and firo fighting
It would be necessary t tackle mine fires rarticulerly
in hr Raniganj coafelds in a comprehensive and
zyztemti manner,
14.10.4 Furth-r research should 'e undertaken for

control of acid mine drainag.

14-10.5 Coal washerias should be planred on 'closed water
circuit' and even in the c se of existing co-l washcrios the
switchover to 'closed water circult' should b- done rith
utmost expediency.
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14,10.6 Further rcsearch on treatmrint of affluents from

Cc(l v 'ShCrirs cok, ever plun etc. is n neccssity.

Similarly furthr studies on co: julcnt idslo.r cula nt

aids for offluenL tr,.atment should e unartakenl.

14.10.7 Tretnent of pit water n other cffluents

discharged into nplas or strcpms so that the same conform

to tolerance limite for efflucnts.

14.10.8 Mcasrcs for abatement of in1uotrial naisC dun

to vorious mieLi activites should be eetod.

14.10,9 Cntrol oCf atrospheric po]lutic- in coeIfiold

areas and air qu-lity surv<lillone in Jharia Rniganj and

similar col ields should be undcrtaoken, Thermol power

stations FcrtilIsr Chemical and othcr indusLries located

in cc ficlds should also adopt rees ures to control -

emissions So that tcy are within omission starndards end

the ambient aiL quality standerds is lso maintained

14.10.10 Low teimperature Crbonisation Plants should

ultimately replace traditional soft coke making in small

dumps which cumula tively causa mr serious nir pollution.

14, 10.11 Occupational Health Research Cent-re for mining

industry should be immediately set up and major thrust

providad for control of occupational d'iseass. Measures

like better illumination of working area dust supression

"y water sprnying etc. which minimise occupationLl hazords

should be compulsorily adopted in all mines.

14.10,12 Plantation in en," around col minos and disposra.

methods for liquid air borne and solid wastes -imed at

protection of ecosystems should be ?doptod.

Essential measurcs for environermtnal control is

to be reckorcd as -n integral part of rihninfg Octivitics,

and cost thorcof has to be absorcd as basic -nd esscntio l

component of production cost of coal/lignite.

. . -. - .- a
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The Invest n -mt prograrmm is -it precent under

ccnaidernticn of the lb-Committn- ccnstitute1 uner the

Chvirminseip of Enancial Aviser rf the Department of Con!,

qnrd will be submittad sapirately,

4
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E1rg Divisten-1 b

C0 -Inrig Ltr. er his rcpresent'ative
15, Chairmn/angir~ng Directc r.

Singare.ni Cclliorf.es Cc. L td-. cr
h is rep1 sen 'at ive ,JMaber.

.VM e f rcJ cr ecc.-

i) Te review the per, r mnc )uring the Fifth Iln pa'icel
tc idcntify areoa- i.; which the -clcie,7 lanning -'

imL lmentatic rmc2bierv rrcu1 rc tc rr fid /im, reved

i T) Tc cromparc cstimsmtes Cf deor,7dn, in ran cr-n1 wity
reais a d by the end c f 1977-78 z h a a -wa e (ici-te T i

-Thi year i. the- Dr:f~ TLfch Ilian; tc analys' Ph causes cf

ii:;) Tr' mak en ainfnc of~ Tiige-uv d-iw of Cr al. o
n'.3fr the cre 1n3 Te4P-3 3. c .

ding in'A sctot ¾ rc ate( Tat>ru . grc wth in t I,
!cnsum ing srczir and The rc.entiaL f er :s ubS Atien cf

pctrrelcum Dy co al

iv To Ma"e a quanl-itatliv cifd(i qualitativa evaluat i c f The
di.'fferent cter . e z .. 2 an r rf cf £cril and
liinLte in tcm different regicns indicatinc the Dbatqls cf
esti-mtes as il a a revie2w ef werk dcne in the, Fifth ' iLan

v) Tc recc c7-Ar arcllcy f: r censcrv7ticn ef cJc- takinc
in ec.unt e.- l - -rm rr uirrcn t cf the -too-1 inrQ2stry
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xvi) Tc ass ss Cu rrent st-,tus c f research and Iev lr-rmnt
1tivitie s in th cc al anr lir nite 2r'ctr r and t fc rulaite
schemes C nr1 reram'rs f, r research and 1vele ent necessary
trc su' - rt andl sustain crtiruin- rr wth rf these industries;
assess existim oech-nism fcr imrlerentatfrn rf the varirus

by way c f link-ages withe user ind1 ustries;

xvii) Tc rev iew the exi st in, rling n Tm-nite ring mech anism
at the rej ect , c re rate and Cen tral Ministry levels and tr
recmr end measures fc r their imi rcvement

xv T estimate the infrructur-l re urements Cf the
ceal 2Wd I<'ltc sectv mi terms r f Elr tricity and trans'r rt
facilities, namely, re, rail, 'ert ar( r ther transr Crt systems;

xix) Tc review the present status cf mine safety measures
and sueCst further measures te be t eon fc.r ensuring safety
in mining;

xx) Te sugga the ma nner in which subsirlies, if any, ma y be
eliminpted ;

xxi.) Tc identi fy r re b ct s anel supplie s c f anc ill arie s from
small sC al sectc r;

xxii) ,Te make su ch c ther re cmc- nd at irn s as may be a -repriat e
ccvering inter-alia, the aspects relating te envircnmental

pe llutirn;

xxiii) Tc suFgest I rclicy frame censistent with the cbjectives
se't cut abcve.

Ncte:- 1. The Chairman cf the '4erking Grcur may, if deemed
necessary, ccnstitute Suk.--Grcups and alsc co-c-t
mcre members.

2. The exrenditure rf members en TA/DA in ccnnectirn
with the meetings rf the 'crking Grcu- will be
ber e by the -rent Derartmen t/Mnistry/Organissticn
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ANNJXURE- i

Record note of the m ting of the Working
Group oa Coal & Licite hcld under the
Chaiir anshia of Shri S.C. Varma, Secretarc,
Department oE Coal on 21.8.1278 9 23,9.LY78.

The list o" the members :rcsent is annexed.

The Working Group on Coal and L anite is reconstituted by
the Planaine Corn issi n vide its off ic e pco.No.1-19(1 )78,P&E
datd 6.5.1978, iet on 21.5.1973 nd 23.8.1972 to consider the
two basic docimenrts on Coal coverinc the ter is oE reference
inclicated by the Planninc Comnission, mrrp.a-red by Coal India
Limited, and Singareni Collieries Co. Limited.

Demand

While considerinc the demand for coal in 1978-79 and
1982-33, it was decided that tae demand as assessed finally
in the Plannina Comission's draft Fire Year Plan document
for 1978-1933 should be taKen as the latest assessment. It
was noted that the demand for 197--79 has been assessed at
111.9 million tonnes and for 1982-83 at 149.00 million tonnes
by the Plarwing C,-mmission. However, it was recognised, as
emphasised by the Secretary(Coal), that this figure may need
to be re-examined in view of the higher demand indicated by
consumet secto= e.g., Power Sector. It was also decided that
the chapter on demand should indicate the shortfall between
6emand and the actual consumption in 1976-77 and 1977-78 high-
lightinq the reasons and constraints for the same. In this
connecti~n, the mid-tcrm appraisal of tha 5th Plan and the
decisions arrived at, at that time should also be taken into
consideration. It was noted that the demand as assessed by the
Planning Commission for 1978-1983 includes a content of import
of coking coal of 1 million tonne per yeacr during this
period. However, it was decided to plan the -)rauction )ro-
Cram-r-e for coal vis-a-vis demand of 15745 million tonnes i.e.
excluding this import content of 1 million tonne.

It was accepyted by all membrrs that procduction shnuld
be so planned as to lea -e suf =icient cushion '>etween the
demand and availability of coal. It was finally decided that
for meeting the demand in 1982-33, a production of 15G miliion
tonnes should be targetted at. This cushion was considered
necessary in order to.-

(a) cat r to size-wise and grnderise differential in the
demand vis-a-vis the optimal grade mix of the -roduction
including requirement of steam coal for makinc soft-
coke.

(b) off-set the inter-regional imbalances and seasonal
variat iors betwen Lhe demand and arvailaaility.



(c) be able to au ment supplies from different regions
in the event of Elippages in the production/transport
capacity in a specific recion.

5. While reviewing the ;ast production performance, it
was decided that an anal-sis of the investment made in the
coal industry with' particulir emphasis on investment made
on Plant and Machinery should be included in this chapter.
It, was also decided that the sect r-wise demand, projections
and the com'parative figures of consuntion for the last 4 years
should be indicated.

6. While. discussinc the sector-wise demand of 1978-79,
a reoresentative of the Power sector stated that the demand
for coal for the Power Sector is exaected to inc-ease
durinc the current year and indicated that against tl e present
assess ent of 36.74 million tonnes, the demand is ex)ected
to be 37.2 million tonnes. For the year 1982-83 the require-
ment of the Power Sector was stated to be 65 mt. whereas
the provision made in the Plan document is only for 58 million
tonnes.

7. The representative of the railways ac:rced with the
requirement of loco coal as assessed in the document;however,
he indicated that.the question of deterioration in the quality
of coal had not been taken into consideration while' working
out the requirement. Secretar- (Coal) emmhasised the need to
evaluate the demand after takino into consideration the inevi-
table deterioration in the quality of the steam coal supplied
to the railways.

8. It was decided to reduce the assessment of exoort to
0.6 m.t. It was further decided to r7check with the fertilizer
sector as to their export rpquireent of coal'.

9. It was decided that any deviation in the demand assessed
for 1978-79 for operational purposes, will not have any effect
on the demand assessed for 1982-33.

Product ion Planning

10. It. was acreed to include in this cha ster an introductorv
parac.raph on the method of Alanninc proposed elaboratino the
reasons for the same, es)ecially, the reasons for recommending
particular methods of mininc. It was decided after discussi ns
that the tarcetted production program-ne for CIL for 1982-83
would remain at 138 mt. Ii this context Secret ry(Coal)
pointed oit the variois inponderables in coal production
arising out oE labour unrest, strike in the explosives factory,
interrupted power supply, etc. The investment required for a
slichtly higher pcoduction programnle as compared to the demand
assessed will need to be justified against this backcround.
The reoresentatives of the Planninq Comuission emohasised the
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need fo review the various cestation pio-.ds for orojects
presumed in the re-ort in the lig7ht of the pst ex,>erience.
The rearesentative of Dcp..rtoon-it of Exenditur 7an
Finance Division) succsted tkt the break u of continuinrin
projects and sanctioned yrojects should au c aJ- uid
into th- different plan aeriars.

Ep lora t ion

11. The reoresentative of the Geoloc ical Survey of India
pointed out that the quantity of .cime cokine coal likely
to be explored apears to be on the hich sidPe. The 'snowl
reserves of this r-uality -f c >al are 5400 million tonies,
of which more than 3000 million tannes have already been
proved. As such the quantities further likel to be
proved as mentioned need to be rechecked. It was als-
pointed out by him that the :>r vision of metreac-e for the
production suppaort in the sec and phase(November,1980 to
Januarv,1986) apears to be on the lower side as compared
to the production suoport drillino provided for in the earlir r
yearsfor a much lower rate of production. It was decided to
recheck these projecti,.ns.

Plant & iipment

12. It was decided to exclude the names of the various
manufacturers. It was further decided that the nronosed
policy on mechanisation' should be indicated and the reason's
for the de loyment of such efuipment as sugoest2d may be
elaborated. it was desired that the projections given in
the report should be tallied with those in the report of

'the Association of Industrial manuf act trers.

Manpower and Traininc

13. It was succested that the training faci'ities already
available should be elabrated and their auality analysed.
The need for training of cround level people should be
hichlichted and the need for specialisation courses should
also be mentioned.

14. It was further succested that the.auestion of
productivit': shoild .e discussed in detail orincino out the
implicat ion'/im >rovement s resulting out of introducti n of
new techno.logies and mechanisatian in the industry. Its
im)act on the em,)loyment potential must also be cledrly
broucght out.

23.8.1978
ark.inc and stoc!inePlcy

15. The need for an elaborated and comnrehensive coal
stockinr polic- at- the i-~hds, nodal points(dumps)

4 
4s~um
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and at the consum rs' ends as an iriteoral oart of ir-)d iction
)lanninc: was discussed an detail. The Planniinc Commi[ tan's
re presentative suc estea that the details 02 the quartty
to be _eooked, modality thereof and fin ncial imilications
theceof could be consdiACred by a s' l .11 croup whose recommenda-
tions could be takzen into account by this wor -inc crou2.

Demand of soft cok-e

16. It was felt that the riew ta zen in the Coal lndija
ti ited draft re ort on the basis of a small survev conducted
by the NCAER, may not be repre: entative of the real demand
for soft coke in the rural or the urban sector. A more
crmprehensive study recarding the demancd pattern of domestic
fuels is necessary which, it was pointed o it is b'ein carried
out by the Comn ittee on Enercy Policy. As s ach, one cr ung
noted that this issue could be left to be decided upon by
the said Committee. It was nointed out by the repr, sentative
of Central Fuel Rtesearch Institute and also other membecs,
that the future policies recardinc cons.rva-tion.. of coking
coal should be carefully evaluated with a view to makinc- the
best use of avdilable resources takinc consideration the
cost of imzport. The need to ex -lore new beneficiation tech-
nic ues -to minimise middlin ceneration and also to wash
inferior qualities of cokine coal was noted.

Uti isatin of lower cirade non-cokin coal

17.. It was recocnised that there is an urcent need for
a phased shift towards efficient utilisation of the lower
grade non-cokin coals and also to remove the ,resent
imbalances in steam/slack -roduction acainst their respective
demand. In this connection, the representative of CFRtIpointed
out that research has already been condicted on burninc of
lower grade slack coal in the small sector units and results
thereof could be taken up for further promotion, with
commercial manufacturers. It was poihted out that the pro-
motion of soft coke to relace n in-comercial soricces of
energy would very much de-end upon the increase in peace-
meal loading and terminal distribution by rail as a conscious
policy because the production of soft coke is done by and
larce at a larce number of small sidincs and its sale is
also channalised throuch a larce number of retailers at
numerous consumer, centres whose indiridual recuirements
are only a few wacons or even less.
Need for new branch lines/sidincs

18. As recards the criterial for new branch lines and or
sidins for coal t cansportation, it was )pined that a fresh
look is necessary in this matter taking into consideration
past practices of treatinc, these developments as exclusive
schemes for coal transportation to be finalised by the coal
sector rather than as an interjral part of devel-tment of t ie
area where the mine is situated. Some other issues recardin'
the Railwars rules and procedures prevailine need to be modi-
fied in the overall intet. of o.* imisaItiori of the trains xort



capacity as well as utilisation of the loadinc facilitcs
and wac ons lotaders at the raisu si ine s, 7o some of these
issues are alcead ur\ 1 rf. C o t' Na n Tn
.ort Polic'r Committe an1d 2 it Tarri C1r:i x. the
orklne_ Croup ma- nerd to Indicate only the brud outlin- s

and eave the dcetaild examination to those Ex:ert Com- ittees
on the subject.

Planninc Dsicn, Moni.to:inc, and P&D

19. 'Thc re ltative )f the Planninc Commission
explairmdl -h' . x,-ew of the im 'ortance of the R:D acti-
vitics i th lopmont of varlois sectors the sectoral
wo.dinc c roup are also beinc, rec-uested to xv iew the iro-
cress of ED schemes already taken in hand and also lay
down brorad outlines fcr future schemes, The detailed
examination of R&D activities, their finncilal implications
and rerzuiremnent of funds will however be dea It with by the
c ancerned 9ZID sub-crou) nominated for the purpose. The
recommendations of this sub-croup will be incor orated in
the Workin' Group reDorts."hri S.K.Bose, Incharce of R&D
in the Deartment, acreed to take further action on these
line3 and submit the necessary re >ort to the Working Group.

Coal Transoortat ion

20. Some anomalies were pointed out in the computation
and 7resentation of ficuCes of production, total transport
reqvuirement and the rail component thereof. It was decided
to rectify these and to make the presentat ion iniform for
,all the years under consideration. The representative of
the railway racuested that the transr -ot re rurement for
the year 1983-84 may also be included. He pointed out
that the des )atches by rail for the year 19783-79 have been
projected too hich at 97.94 million tonnes while the
provision made br the Planinc Commission for railwavstra-
ffic procrramme 'for 1978-9 is for 88 million tennes. He also
pointed out that in thY -- minal year of the Five Year Plan
for 1978 to 1933 the provisicn made for coal moczment is
only 112 million tonnes, acainst 140 million tonnes projected
in the draft report un3er consideration. It was decided
to rework these fioures after re-examininc the cuantities
which do not need movement and quantities which are to be
moved by means other than rail. The repr-esentative of the
railways also pointed out that transoort 'nvisaced for the
import- -of-coking coal as well as the coastal roiement
should be spelt out and the component of rail movement
specified. Planning Commission was rec-uested to take
neccssary action in the matter.

sd/-
(Smt.S.Kand )a)

Depuit Soe-r-tary t- tho eF ovt. of India
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DEPARTMER' OF COAL. ON 21.9.1978 and 23.8.19783

Ministry of Enerv-D .me nt of Coal
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4. Shri s.K. Bose, Joint Secretary

5. Shri S.Chattopadh-a, Officer on S-ecial Duty,

6. Smt. S. Kandal, De-uty Secretary

Ministry of Enercv-_Dc'cartment of %Qe

7. Shri 3. Sinha, Joint Secretary
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- ECOLD 1C73 ON THE~ M:Twum CF TFY ICr'IK
G WD LIV PITE ELD 12

A.LD iL __

The list of rombnrs Tresent en t twe rays

is annexed,

2. The We rking Greur en Crol inr Lizaite resumed
discupson cn the rraft reaprc Ireparr" by the Ccal
Inrin Lt., anJ the Singareni Cellierics Cc! Ltd. en
12o9. 197.

3. It w s r-ted that a Task Fc rco hn becn set

u7 te r view the rre's- for yjwcr Oisriutirn cYstem
in the Ohnria Calfielr it was deci to incrjcrate the

roeerrvndairns Cf this Tas? FcrO Ps fally cceOed and
the salient features cf the schemes in t- finql rcycrc cf the

Arinr Grcur. The W r1Ing Grcu7 tech ncto of the rrJecticns

cf rcuiree0nt cf rwor by CTL, in the ceming years- Tue Greuo

resire tAt these rrcjectirns Troy be in'icnter coifiel wise.

It was further netsd that if the existing sources cf rewer

generatien were net able t reet-this reouireennr, the need frr

the cqrtive rcwer otaticns fcr the c nines wCu.d have to be

exaRmirer. The rrking Grcur reccomended that stOI-V

generating sct s should , hcwcvor, be rrevided fOr t least fcr

degree 3 snzsY Oine.

Wile it was recccrnisc" that rpai:r werkche fc' ilitios

shculd be rrcvide- cc n;rsurate with thL :erle nt .n rlan t

and -quiVLr0nt which are lec ated irsc j 17t no I 1ces c f mine o

their nriocrs and lcatinns shculr' be carfully evalunted

tqkinn into ICCrU t the fAcilities tht ire Vre'eay existing

cither wi thin the industry cr in the nearby 3 ustrin rels u

The utilisatirn ef these faeilities sh---u1d e t turen

into account while going in for more such rn t h uti r
w rkshep which really serves the jorurre of Co-- ra-

and reutine maintenance jcb could be rr re rcr-ate Y

renamed.,

EXil OCIVBS

It was decided t- include a w"ite-up on the rcqutrement

of exrlcsives "f different tyes and the prejectcd eaufacturing

capacities, in the finnl recit,

BENEFICIATINh
6. The Grcup cbserved thyt the washing caactY yshotl

also revide fOr adecuate cushicn to cater fr the inevitable



1C L

rc c t re

th a-c 'nr a- Cr

D D c 7 pa ny.

It c t t to di t t
inclu 3 1 1 mi te SC-L

't>' e a cranu cf 1 17+st cnns in h

nte~ b.t eX-ert, I
preable i , atses ne o , --- ~ ~ ~ - rn .lv Cn chrt'irsi

10 -
thf e 7 set1 0  r r nae"r n

c et th C.1-Iceas
f er s-' ess Qn b

13. i ntce tht th deman fcrthe - on S<is ra~, cCealA bv
th r'ic 197 n79 incre ag de . Ttis ex ent the 

S " oae docidedrceduced. The Gm c ales rcc -cc nh clicrtscUbe made to stit teelstrecceod 
i th ffe nsuthen regicn tc Lc Ce0rla cdn fcr sceno bldue to quality cnCierati nnh a t b

clk cur ~ yCO?1 ) ncted tha't &CCL wealJd noe t
man~'/ou t r''grae t meet th e

t~c hcn 13 by c- n t naolf! C'-C

.er d 7esT ic n Ir. e y cn fcr whTch r ur r se
inthe crsany shul be ra jen cf rreject re rts
The group recerwenAed then the ne , -Sf reincreasad necaniation esSibility eshculh be examire e by the Cc -r frmng lrger ciles

15 It was trid c" by F D'in te Pan melee -i Dear7tment of Coal that

im-gc he W laa a'la Waie I s ncte

afen3 wsh an ec-lly sieoroic- i t e14nt and cahrnr e i t

16. A shar increase in are trancrtatin WaS note

1c Iea t was h cnteO out by Shr-i R fP, P. Mcsla, JCintaccretry in SCCL isbver f cre

acci~o-ics in SCOLj is rer.hiAroat



detericraticn in the cualit; f co' I w t
?cided that the washing e o.t yc b ws rther

cut withcut tnxin into ecourt any -crt of cccal. It was Ieinted cut b 4he rcr-oc cttivos ci the
steel sector th t the Trcrcsel exransicn cf DSPwasheries may alsr be taken into account. They alsoreinted cut that the washing technology shculr also beupdated ccomorur,te with the orcwth in the washingcapacity to orcvide wash_ co-l cf reouisite rua Ityto the steel plants ithcut urue lcsses cf cckngcc a in the shaye cf la 'er uantities cf middlin s0
- CC I G CLI i' _

7 bThe gr-',r was cf th vie; thit an eT aluation cf
the ben-fits cf washi ncn-ccin ccL, t ng intoaccrunt ta incroque in th pro utcton c rand cost cf benrficiat , ±cn c Loss of en G-Y in rPj.ts,Vis-:--Vis the benefl lOf suc-a 'shing '7, ler gooccst cf geno-zticn nd c,-el transrcr in 'v becar ried cu ' tas 970 ctd t t ccal from theSin reuli cratfiel d fr 13S in the area ,o wellas for rwcerr hY-uscs an thecw rn India Ic r' 1OUwCuld justift' bonrficinticn, The Grcup was rf te viewthe bereficiatin cf ncn-ccking ccal may be strictedte supplies to Lcwer hcuscs.

8. The Grcur desired that the e:Tenditure on vnriousmeasu'res relpting to safety and ccnservaticn, scientificdevelcrment of mines and ccl utilisation f-r which the
ccal mines are entitled for subsidies may be indicatedwith adecuate justificaticn fn each case, It was notcnsidered necessary to ind ic ate in the repc rt , themcdlity of cellectins and disbiirserent of excess cfle4es. Only the cuantum cf collections and disbursement
may be indicated.

HO UST N.G

9, Vore rtatls rearding the nurber of hcuses to be
built and the rr csntage Satisfactica to te achir'ei atdiff erent .unc ecrizrns sicuId be indicated along withprcrosed expenditure theracn.

O



1i. It was -,ciAed that after the draft Revert have been
finaliso' a sra1l task force oulW anaolys the insue
relatin; te investrent recuired fer the twc companies.
It was neteO that the funing rattrern fTr SIOL wculd be
ViscunsOd and Oc'ei e shcrtly,

19- It was aler dasir-d that an onalysis of inv-stment
reocuirc fA r ex! Oing mines and raccMnsrictirn cf jrejcots
shculd he carried cut, It was r-co Fnised t½at the easign
cf capital in r1ment in an 7xtractiva irrhstry, like
ccal mining O f'erant fra th-t for cthcr iniust rial
nc tivitios. Here, ev'n tc raintain tWe rreuction prcEram,
capital investmert is called for year aftgr year.

DYU-L1DT-

20. Shri Satish Chandran, Avisr(ner;7), of the Planning
Ceorissirn, jri"ted cut that !"e tetil CnvP7 fOr cool is
asss ac 107 rilli n tinres in 19920 aainst vQ ch a
proe-vion Tregrr-re c 1 m.t, shculd be n~anned. Serrtary(Cral)

rcintpl ot that the rian shculd be tc ensure avilability
of 153. m.t. of col c meet the deman! cf 149 0t in 190-83
for which rurrese it mny Le nocessary tc bve a planning
1reFerpAness by way f geclogical rerorts, feasibility rerrrts
anO investment rrcresals for rructicn 1-vel cf 13 mot.
Kcwrver, the invrst-ert would be crnfined tr a level of
pre'ucticn cf 153 m.t.

LIEI ITE~

21. It was d-ocided that a note cn the derond and the
rrceu ction nrcgrane fcr lignite uld be 1rrparcd and
circulated amcng the 7owhers which wculd thareafter be
added tc the We r-ing Group Reprrt,
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20. Shri ML ChnttCr jee- Joint Directcr.

21. yal -- Jcint Directcr.

22. Dr. J. Garu raja .. Direter,

C 1 n din Thiita t

23. Shri M.S. Nagar ... Dy. C ME.
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2h. Shri T. Trasa C hief Plannling & Research.
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CL 15, 19 25.45 1.,50 2.00 2.30 - 1.70 2..30 2.30 0.60

7. 2 , .1 2  
- 0.20 0 , 10 _3 .,60 , 33.2

OIL 8.20 7.10 4.2 1.00 9.30 a. 22 35 3.10 173. 00

31L - 10.72 2.00 2.30 1.38 - 0.90 - 3 .8 o.60 29,95

Ti /
4.95 0.10 - - - - - - - 5.05

~~~~4.OC 10.20~ 9.60 6 ,ec 1oo 10.20 ~ .30 0 3.70 20.0

(6.00) (0.90)

N01E: The coal requiremept for steel seCtor is based on information furnished by

Dett. pf 0021 and Plannh rni - The coal rcquienort for pcnem

sectcr & Ral".s are basod on estionaes/ information furnishud by Planning

Ccm'mission/ RaiLrays respectively. Figures in brackets indicat. 'lashery

middlirgs. Fiu'res for 1977-70 aze a..tual cff-take.
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Requirement of Coking Coal(as CharCedo at

Steel Plants 1973-79 to 1902-3)

ear Ptcls tonnes
ar ~ xt~culars DsP -P BSL TISCO _IISCO TOTIL 3lend

2 3 4 - ---------~ ~ ~ - - - - - --- _ 6 7 - 9 1Blend-(IKB) 53:35 70:20 50:40 55:45 63:30 65:257 10 10 10 10

19H73 Jot I.e taI
coli Joquiement PCC 2003 1350 1370 2666 1850 920 10956

40 1522 1197 1923 1578 1146 93o6 8,8sci 1470 444 957 1547 739 433 5645 33-aTotal:- 29J 264 239 - 263 176 1232 7.44200 2230 23 73 3470 2630 1760 166 3 100 0
Hot letal 2010 1550 1370 2775 1900 1000 114C5 -Coal requirement PCC 2376 1433 1200 2020 1620 1077 9776 53.71434 425 959 1650 310 414 5692 34.20 2b7 215 240 - 270 166 1173 7.1Totalt- 40'7 2123 2399 3670 2700 1657 16646 100.0

1930_11. Hot eta 2910 1550 1500 3723 1900 925 12435Coal requirement FCC 21f02 1433 1294 2530 20 12 73 1c607"E C 1449 425 1054 2070 310 492 6230 3SIC )o 215 259 - 270 196 1230 6.Tot31:- 4141 2123 2507 4600 2700 1966 13117 100 k

1 1 _P2 Hot ?e t-al 2950 1550 1550 4935 1900 1010 13645 -
Coal ikequirement FCC 2423 1593 1200 302 1620 1432 11378 56. 6

-H 1465 14C 1C19 2475 310 551 6760 34,3
SC2 253 220 260 - 270 220 1263 6.6

Total:- 4106 2253 2559 5500 2700 2203 14 1001 101.0 0

_-_ Hot Metal 3120 1602 1600 4625 1900 1155 14000 -
Coal 2equirement NC 2654 1753 1260 3355 1620 1540 121a2 59.cc

11602 460 1000 2740 310 590 7202 35.03
SCC 320 230 250 - 270 320 1300 6.00
Total:- 4576 244A 25)10 6095 2700 2360 20634 100.

The hot netal production programme for 19a3-84 and 1937-33 have not been furnished by SAIL.
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P. - Prime M - Medium; S-Se i Coking C. Coking loal

N.B (i) Bl'onds of Prime, dium and Semi Cokig coals

have been adoyted, as indicated by the
Ste el plants.

(11) Coal requirements have bc3n adopted, based on
the schedule of repairs of the coke cvens,
commissionirg cf new hatterie s and the coke
requirements at plants.

Furnished by SAIL & PLAiING COMISSION FOR

Working__Goup on Coal,

1978-79 - 1912-83



.A.

(X0NGCCD 2J I2.9 T

.tait..er.nt I' IoTi n 1ei- To ta

Bhilai 2.80 2.44 1.47 0.29 4.20

Darg epur 1,35 1.52 0.45 0.,26 2,23
Rarkela 1.37 1.20 06 0,23 2.30

DokTro 2.67 1.9 2 155 -3,47
T L'0 1.35 leZ C',7- 0.20 2.C3
IISZO PO2 10.5 0-43 0.13 1,73

Tot 3teel run 10;; S 0 5,13 1 :2? 16.3

DCL» 0,3 0.19 0.13 0,35
BE., . E n~ir )-.-.. -............ . -0.42 _ ...XQ ....~ .

-. - . .. .Q.2 .- . . . A 1

B. .G- o.isue/Ir nnt_

Quali ty s shery A s c 1e ad qv t, Ret Compan y

Prim3 D u g d a -1- 114 1,30)
D u g d a -II i 13 2,40)
Bh'ojudih 1.66 2,10) BCCrL
Path1,16 1.70)
Lod 'a 0.20 C0.3: 3')

0.96 0.50 IISCO
0,70 BCCL

Ora mn-doba 1.00 1.40 TI 5C0
D3? 0-,76 1.16 EC11

DCP 0,26 0 3 BGCl

Direct Feed .1,1,4 1.70 BGG L

10,24 14.15

Hard cot.e < u 1.70 BCOL

Medium K argeli 1,a1 6 2.45)
113 2.1b) CCL

awAng 0,46 0.70)
Gidi - 0.84
Wals B'okaro 0.35 0.57

D 73.0 0 . 03 0.12

D-'..-ect F*l140 0.16 CO
0.30 BCJL
0.33 TC

6.9 .16
0.05 CCL



-- £29 -

On (30n~r

0 3i- coking Di r ect F2 o3 1.32 1.26 ECL

2bl : i 5

S U M Mf A R Y

nuazlity EBhCLC CIers Total

P rime - 13.71 - - 13,73 2.'13 15,86

Medium . O,2 7- 9 0.31 8,45 0.77 9,72

*3 mi-cokoig 1.26 - 0.06 12 1,32

126 14.63 7.19 0.40 23.50 290 26.40



C- I TG CO0AL R: ]I RT GI T

Ste el Plm t Ho tn c ta Pr im1e 1"' edi ulm San .. To tel
cokSin-

Bhilai 1. 2.A3 1.43 0.29 4.10
Durg -pur 1. 0 Z3 0.21 2,12

Ro.19ea .. 37 1,20 0096. 0e24 2.40
Bkaro 2,7; 2.02 X 15 .- 3.C7

i'fSD 1,C0 1.5 0.81 0,27 2,70
IISCO 1,00 MO3 04J. 0,17 ,66

*T;tl S e22jl)1<v;lb41 0.3 5S 1,10 16,63

0..2 0Q 0 0 5

B, G rZ jcJu c .r R n

Quli ty Xtsac ry as charged Egvt, Conpany
to cvn s '

Prime Dg da L. 1' 1,92 )
Dugda-II 123 2.16)
-dBh.judIh 1.F>3 2.10) BCC
Pathrdih 1,16 1.70)
Lodnc. 0.20 0.33)

Canla0.96 0.0.) IISCOc _- al113. 0.9_0O. GO BiCCL
0.60 13Cu

Jaadoba 1.00 1.40 Z3G
D COP 0,26 0,4?)
DSP 0,64 1.,30) BCCr

adamdih 0,67 0.00)
Direct Feodd 0,9-i2 02C2 BCCL

0430 C J0

Hard coka manuft.cture 7 CCL

Me Jiu K aC tharva 1 1812.22) 0./161C

Twn;0,46 0,70) 001
1, ar ; al l 2 .41)

G1.d-L 0 .84 1, )
V!ast Eckro 036 0.57 0

Di ract Fe::d 1.42 0.25 1300

0.20 ICQL
0,8') BCG02001,00

50,



Hard cok 0 05 c

Semli-coking DiCct F .- d 1.31 1 3E

Toal 17.3 20

S U M A R Y

BC C WCL CT hIrs

Pie- 1225 - 3I3 ,

Me di un - 0 ,c 7.3 . O 0 , 2 7 0,32 C

So1-cokinr2 1v31 1o31 -- l31

1 31 14'74 7.13 0,20 23.4-3 3,12 26.55I

agewl*0= 1. lm. .140w s ' mm w ssbo .. em ~ = m . ~ s =. "'** ~



AA NA-

A , , . (mZt,
not~

2. Durg epu- 2.2,40 15
3. iourla ° 03 0,22 2J2

4.3SL •.5 1T30 1,3 0,25 2.LQ5. US32, 3 2.0- 4. 
6. IISO I90 l. 5 0.81 0,27

-0 013 0 0.19

-- ~ " . ~ - -

Quali ty Uashgry As Re ,--- ... a amd Wcom. COmpany
1 PrknQuvnt

• e CCTJ & Lo(ia 5,54 8~33D C OP 0.32BCC
Dcp 0.32 0. M 3CCI

0.84 1.30 BCCLChaaa 1.00 0,50 II 010Smdmbh 1.00 1.40 Tso
MCoidIa 0.9 1032 BcCL
Direct Feed 0.470.40-5 BCL

T~~~~~tr .3aco 03 05

Hard cok3

2?, '11
rK - 2..AS

sayng 0.2

Pfh 0,06 0.57 71CO
M1hud C-elC O22 G. 24 BC li

J11kW der 0' 0.2L, BCCLiec Fe 0..5 0.24 BGCLFeed 16.0 0.25 11SX0
0.35 BCQ
0.23
0.14 CuL

3, Sei-cekis Dirzct Feed ~~
Total ; - -

contd..



. -GJ 3- V (

s U R Y

2nlitTy E,- PL Cr'L EL CL Oh,, T

Prica -5.21 - 21 2.45 7.66

a ium - 1.61 7 40 Oa:G 9,27 1.2 10,C9

Scmi-cking 1.39 - - 1,39 - 39

1,39 163 7 10 0,25 25,f67 5.27 29.14



254 - AY I E X U R .-.
CQCNG COg_ REUIR:ia T

2. Pla~ueReo ne
Steel Plnt Hol-ta e P rime HeamSi- T-t

1.,lAa 2.9 5 2,43 1-47 0.2 4,192 DRur ce 155 l, 5D 2253. Rourkela 1.55 1.23 1< 3 0,25 2 564. 3.S.L. 4.1 3,03 247 - 5,50
5. TISO 1,90 i3- 0 21 0.27 2.7)6. IIsCx l Cl 1,43 0 55 0,22 2,20

-. To 113 ~ 6 32 9 4C

0. * 0.40 0.23 06 7)
-- 73 6,99) l1 20 19

QUality 'ashery As cha-Trg d Row coal Capany
Ooven s 3 ;.iv len t

1. Prie 3 CC LJoana 5,54 3
DCOP 0.32 0.13 BCC
DSP 0.84 1,30 ECCL
Chasnalla 120 0.30 115A
JaaaI- oba 1.00 1.40 TISJJ

-- 7 156 BCC
1.8 1.70 C

Direct Faed 0.53 0.23 BCCL
0.30 I Co

11/78 17:10
Mard coke 1.82 BCM

11.78 1.392

2. Medi.m, Kather-ra 1,27 2.50)
CZawang 0,46 0,r/0) Cr0Kargali 1,710 ,7
Gdi ~ 0.85 1,70)
Teis- Bokar o 0.75 1.,0T

B7- -0a 0.18 0.36)
Maknid 0.40 0.55) BC0

J!unkun ar 0.24 0.38 )
Di'ect F3ad l1l4 0.62 BooC,

0.21
0.25 tSGC

6.59 11,10

3. Semi-Coking Direct ted. 1,42 1.42 2

TO tal 2 0 1 3L.44

c-n td...

t



I'T :Urv (Cont d)

S U N2 N A ?

uItyE!L BCL CCL ICL CI. Oters TM'll

Prime - 151 2 - - 15.82 3>10 1392

Medium - 1.91 7.53 0.21 9.65 1.45 11.10

Scn-king 1.42 -. - - 1.42 - 1.42

1.42 17.73 7.53 0,21 2 8 9 4.55 31-44

6

a.



318----
Cr INDTG C 1L Rt 7: TT' TX98 .-83 - -- --- - - .....

A, !Pien tirl se r ,ir en:

7teel plant Tlotiatuei Prime 1 edun em.- Total

ah3i 1.2 ,'335 1.G 0.32 4,57
r.60 1,715 0 z 0c 2,44150 :26 1,00 0;23 2 .

ro 4.63 3S 2.74 - - S.10
1.90 i 0 0.?? 270

Iiso 1.15 1.54 0. G 023 035
lea : 12.C0o13.3

DCP00 0 0 0,'

- 2.04)
Dva-I i.23 2.16)

~Th~ut 1. 63 2,10)
P.athrrdih 1.1 1.70) C0L
L 3n a 0.20 0.23)

Moiih11 1.70)
D S 0.84 1. 30)

DCP 0 3 0.53)
Jeraoba 1 00 1.40 ES8O

-. Cha sn lia 1.2 1.7 I km0
Direct Fa'ed 1.33 1,03 ECcL

0,30 TISC

Eard Coke lEnufacture 1.93 BCM

19.7
Mediun Kathara 1.30 ,

Str ang 0,46 0.70)
G!df 0.55 1.70) COL

Ka 'rg ei 0, 70 2,7)
R~ra 0.60 1 0r) .

17 a4i-1 0.30 01 ;)
Jukimdar 0,24 0..'3)

Monuda 0.40 0,55) BhCL
Barora 0.2. 0,43)

0.10 0.13
,.Pst B~ok am 1.0 T.0;G
Di redt Ft:ed 0.2'7 0.25 U3 2

BCUL
7.,43 12 55

Smni-coking Direct Feed 1.43 1.46

il - -Ar

F2 'L72
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- s T s y -cc

Qu-BOti vC L BCCL C L r CT h7 T1: 1
Pr imc -. 1' 36o'1 .

16 36 3.40 19.76
Medum O.18 1,37 a.65 C-50 10.70 1.35 12.55
Suci-c okimg 1.46 -- - 1.46 -. 16

1 .6 -7.73 a, 65 0.50 23n 52 5.25 33,77

-3,52 5.25 73,7
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CK I: G c. F

19
n m ,)

3 .nt e mi-.- To

0 . I's

Dr r Cj !33
Ru0126 2. 63

E c *h

ow SZsel Plantrs 3,03 2,6 2 5

Total st2 1 Plants 20.21 15.37 11 1 13 m3

DOOP 8.40 .23 0.16 0.7Z

15-77 h1.31 1. 9 29.10

B. t

Quaity ;ashe 1- y As e r'2d 1307t. T w Corpany

Dug - I 1.23 2.)

DUG da-- II 1.6301Ehohdih . 66 2.iL,)
Pathardih 1.16 1,7 ) E
Lodca 0.20 0,33)
Sudici ara d ih .11.56 )

Hi112 1.70)
D6P 0.84 1,30)

DOOP 0.32 0.3)
-ChS1n e,-lla 1.30 .7S C0
JL'madaba 1.UO ,.40
Pootea-S ulliary 1G 3.0,'6)
Barcra II 0,%2 1,53) CCL
Ehalgota 1.4-1 2.4C)

15.77 2., SG

Hard Coke Inlufacture - .l0 30

23. 60
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JA N N : U R E. -

TIshery As ch d ThY t. Par comPy
to h-cels Cool

He d!um Ea thr a 1,35 2.70)
brw"ng 0,50 0.7OC

(X0 L70
Ii4 i e70 2.72 )

l.43 2. ,
1,10 2,21

Prj 1.T7 a 2.)

Ncnen 0.55 0.:3 CL
Sh0.i0u 0.38 070l

M~adar /.1 0.33)
Mo:uda 0.40 0.55) B "I

0.21
4 100 1.60 1 ^

Dict Fd 0.27 0.25 302

11.34 20.04

li-cch~ing 337tclpur 140 0. 67 EL

. 0,22 0.25 N EC
Drect F d 1e07 1.37 Eg

1.09 2.39 -

Tota29.10 43.C9

S U It 1M A R Y

Prime - 22.53 - 22.G 3.10 23.66
ie dii q 0c70 1.37 2 5.10 0.93 10 2 1.85 20.04

ccking 0.35 2.04 - -- 2.3. -

0,35 2.74 23.93 1519 0,2 3 43.14 4,95 42 .



-1.1c Cateory Cmomp'a.ny 77-78 73-79 79-80 80-31 &? 8- 3 33.- 37--33

iL Fcauction from (aThcors- ICc C.46 0.50 0.56 0.43 0,43 0c1 0.53 0.5
2:rnJdionied !MPias, tnet... L2L 2.00 2.30 3.43 4.00 444 5. r 6 32

Ion t 001 - - - --

MiCo. CCL 3.57 4.01 3,79 4.04 4.57 5.02 5,15 5
iCL 535 5.26 4.09 14.131 ' 2.A 4 10 3.5;

9J7 .3o 7~j 1.92 12.7~i T;, 14. 3 6.1o

(L) :(3 - -. -- , - T
Minec. CL 1.50 2.27 2.57 2.43 253 2.4 2.02 1,13

L - 0.23 0.2 0.2 0,2M C,2 0.18 -
C,L 0.56 1 ,27 1,37 4.1 547  6 3 2 3.3 8.90

woL 0.5 1.7 250 3 53 4.12 /.,-6 4.7 4.53

CIL 2.67 5 5 7.25 10.20 12 ,0 13 .2 15.07 15..6

CIL 12.05 16 75 19.17 22 91 2C.25 2;4) 02 1.2j

All TriR_ _ _ _ _ _ _ _ _ _ _____________________.---- - -_ _ _

T't'l production from 0 _ 889 . : 98.55 102-0 0 0- 1 3 ! i7 -
ixisthin & sano iced .9C4 8-91 9 23 9.25 9.25 0.10 3-4 3.33 a.5u

Mira Other 3.00 2.90 32 L _2__ 5 5 50 _4.5
Ail
Irdia.130.&6 109.25 1-10.92 114,54 116 .07 11 67 115.06 106,.12

«- Estimated.



240- A N R VI

PR TL P P2OGRJrq

( In G. oneI

catEoy Cp777-73 7?.' 7-801 80--8ij 81-02 G,2-33 3 4 87- S

ci t-Xist~ ue,--
sz hones 1.53 3.C3 2, G5 3,,GC 4J1 4. 5 4. 4; 4,33

99 4.7 4.71 5, 05 5,25 . ) .'.
-. U 6,6 2rT~ L 520 6.C5 6 7 .?? 7.273 4 7- '

C1: 10.71 12.07 13.73 15.23 1 C.53 3/02 17.32 17 75

b Tol

O) ;iA-i Ec Oc26 0.16 0.0l 0103 0&? 0.03 0,07 C 03
as-. 21.67 23.17 22.73 22.52 2. : 20 .0 19 83 2 7.6

B'i2 18 70 20.16 2u e 30 10 35 13 2& 17.25 1C,.23 12- 16
CZ 13.02 12.42 1137 1r-4 10 0 9.04 7.43 3 0

TL 13.53 11.65 11.0 11. 10,10 10,11 98 8.83

CIL 63,29 67,47 65.63 63 ,8 6O44 .97 53 a 43 - C3

0- s

b ub t-
C I L 7,C00 80.34 r.33 .11 76 73 99 70,83 61,.43
S C C L-

OG:. rs

All India.
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~ . 960 o6'o Zo 60*o io @q 0;

BV' 0 L'O Loo L-o too (rnOo -" 7 :d "1OXfq

_______ 9 9,6 4 rq 60-4' oz, ____________

____9pl~ 14 r 96,9 Z") 6c-4 t o u
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Compary 717-73 76-N 79 d 1 1 a 2 - 7-8d

F. urncion~C~~ froM- (a)F>ojec; Eno. EC -- -

r .m:s propo alr : p>;- ILCL - 0.09 0.70 0.78 C ( C.98 1.59 4.C3
e for cor.stru- red but yr-, to BCCL - 0.60 C.60 0 35 U-15 0.35 0 .85 0.C5
ct !nI be approved, CCL - - 0.04 0.15 1-30 3)2 5,60 6,45

0cL 0.01 0125 0,50 0,6 1,69 2.94 3.77 7.06

C0. O 4 1 92 2 _ _.. - 8,-A 123
TL - 1.72 2.75 4 Ae3 5.2 5 63 6 *

toval C_.01 r, , A. 0 iO 9-2 1571 17 _ 2 9

( oject Uports ~C - - 0,12 0, i 0.34 0,46 0.47 0.51
y c to to ECL - - ,51 1.04 2.40 00 5.27 9.1

pCOL - - 0.99 1.143 2.53 31 5-71 15.32
CCL - -- 0c6 ""10 0.59 155 16.9C
A CL -- 0 5 . 2. 1 2

c. -.. .2.£1 30 1

total - 0.15 2. 4,34 8O54 1264 2,5' 6o.6

iL 0.01 1,03 3.97 6,49 11.47 10-00 28.00 73.35

SC L - 1.72 2.75 4.55 6.12 7.55 10.21 2150 *

ALL IODI!. 0.01 2.81 6.72 11,04 17,,59 26,35 39,01 94,85

TOTAL P20DCTIn
- JVAILDLITY.

88.96 101.71 10815 116,50 -26.42 1383.1 152.30 204•36

CL h 11.91 13.90 15.12 17,07 19.77 21-74 24,24 34.95
80CL/OtherS. ---9 -

100.37 115.61 123,2- 13,65 146,19 150.05 176.54 2 39 a1

*E s t .maie L a(
Noted:- Froucion programme for 7-.79 and 79-80 has been assessed daring Annual Flan

79---0 discussicns, And esticated at-
78-79: 106,38 met. 79-5n: 117.89 m.t.



C . LFIELDWITE' PRCUr TSL.No. Coalfield 191- R .82 19628

0.6 0.8 082) 0.85 O.9 j 
7  1

Raimahal 0.20 0.23 0.23 0.23 D.23 0.45 1.2) .303. Raniganj 22.78 24.76 26.34 27.53 28.55 29 .6 30.96 3 064. Salanpur * 1.28 1.37 1.58 1.90 2.50 2.44 3
5. Mugm a 2.3 3.1 35 .92.50 2.44 2-13Mga2.73 

3.21 3.51 3.9 4.D2 4.36 4,30 4.206.. Jharia 22.76 24,25 26.22 27.23 24.82 4 .36 43 4.2
7. Giridih 0.20 0.35 O33 0.33 0.34 0.46 0.57 0.71
8. East BOkaro 6,04 6.61 6.73 7.21 7.37 0.46 8.7 8.7
9. West Bokaro 2.44 3,39 3 8.27 8.7319 3.55 3.96 5.17 2,Ramgarh 0.22 0-26 0.18 0.90 0 6.83 ).06
11- &dt Karan)pura 5.57 5.34 5.85 5.9c 6.21 6.39 6.52 6
12. North Karanpura 1.93 2.31 2.71 2.60 3.1 6.52 6.84
13. D~altonganj O1 0.5 .6 0- ...13 4.15 4.82 6.411.OJO 

0.05 0.06 0.06 0.05 0.0414. r r 0.06 0.12 0.06 0.06
15. Sngrauli 3.37 4.00 4.05 5.35 7.0 10 1.30 2.12
16. Talcler 1,26 1.75 1.!)0 .35 7.6 0 10,40 13.30 27.302.25 2.60 2.97 3,.25 3,9017. IE River 0.90 1.10 1 22 1.36 1.43 1.57 1.69
18. CIL (Ch rimirl ohag l'] g1.55 1.69 2.16

pur KOrea R-2we etclO.,65 11.87 12,4 13.69 14.40 15.28 16-25 19.7119. Korba . 2.22 3.51 3.63 4.2 4.81 5.2 6.5 19
2 I. ench Kanha .3 5o 2 481 5 7.05 13.961. Kpe3 3.50 3.48 3.48 2.85 2.80 2.50 2.1521. Kaa Rtee 1.05 1.32 1.43 1.61 1.92 2.12 2.44 2.8622. Tawa River 1,03 1.22 1.45 1.57 1.73 12 1.97 2.37«.3 ..U re r 1.31.92 1,97 23
241. Wardh a Valley 91211 1.22 ,1.30 1.35 .5 1- 23
2 e.6,22 235 1.45 1.43 1.372. odavari Vlley .9 1.92 12. 1 2.76 3.-93 4.44 5.72S . J1100 12.) 13.80 1522 16.49 19.04 30.,)3

. . 133.65 146. 19 16 0.0o5-
. 1'r 239.81

Note:- Prction progr%-nMe. for 78.79 and 79-80 has been aSS-ssed dIrin&Annul Plan 79-80 -and estirated at :68 as een s s during
- 1C6.V3 m e



-ir ANNS.RE--VIU
ST;.TIlWSE PRC&UC'TI R' I CGR .L Uir rri) lion tcnn3)

SL tt/ 717 7-8J 198'-61 1981--82 1. S-83 193--84 98 . I
N s

1. ,ndhra Pradesha 8.91 11. )O 12.DD 13.6D 15.22 16.49 19.04 3 )D

2. Assam 0.62 0.6 0.) 0.05 0.97 1.13 1.26 1.57
3. Bihar 39.25 -47.04 49.89. 52.78 57.88 62.77 66.98 8.17
4. West Bengal 22,7S 25.59 27.25 3.65 29.99 31.64 32.94 38.5i
5. Orissa 2,.16 2-95 3.12 3.61 4.06 4.52 5.,02 6.06

6. Madhya Pradesh 20.57 23.85 24.65 27.29 29.39 33.45 36,02 54.59

7. Uttar Pradesh - 0-25 0.50 1.00 2.00 2.50 3.90 10.90

8 Maharashtra 3.58 4.35 4.86 5,67 6.66 7.50 9.38 9.95

Total icO.87 115.61 122.27 . 6., '160,05 176.54 239.81

Note.- r m for Prcducaicn hs been resssse fcr 7&-79 ad 79-80at the time of nnual Plan 79-80 17 8im9ated at t

78-79.~~~~~ ~ ~ lo6,3 n- 9-8. 1,8 mt



FRCJCTON-26- ixu*IPRODUCT)IN BF AK-PP B \SED ON 0C NCW & I /

1977-70 7i-7 1)-.60 0-81 81-82 82-83 83-84 1937-8-

naast 23.63 26.43 29,06 35.69 41.58 52-15 618a6 101,28
eo 77.24 89.13 94,21 97.96 104.61 107.90 i,1 +.,6,8 138c53

T o t a 1 100.87 115.61 123,27 13.65 14 6 .19 160.05 176.54 23).3-

PRODUCT I) BRJK--I p C

0.62 C 6j 0,30 0.85 0.97 1.1a 1.26 1.57
. 25.26 26 30.26 31.48 33.22 35.44 37.41 46.21

2.c.L,. 20.22 23.07 24a., 26.06 27.95 23,62 31-25 41 78

C.L. 21.19 24.3 24,a2 23.22 32-35 38 4( 446 6%o

2.. 21.67 25.55 27.3a 29.97 31,93 34.60 37.77 5C.30
IT, Ce ,96 101.71 1C3,15 11 6,53 126.42 133.31 152.30 204.E6I

,o/13cO/CTT0RS 11.41 13.93 15.12 17.07 19.77 21-44 24-24 34,95

T o t a 1 100'17 115.61 123.27 133.65 146.19 160.05 176.54 239 31

ing 23.67 27.20 20.74 30.49 33,78 36,04 40.46 53,6o

;i-Cokin 77.20 88.41 94,43 103,16 112.41 124.01 136.03 166,21

T o t a 1 100-7 115.61 123.17 133.65 146.15 160.05 176. 54 23) 31

Note:- Predetion pogramrr3 fcr 78--79 and 79-80 has been assesAd duirin; Annual Plan 79--80
and estimat ed at

79-79: 106.38 m.t. 79--80: 117.89 m.t. 78-79 .IM 8n
.Ccking 2.11
Nc r.- 81.27 1%82
Coking.-oi' 106.38 117.89



£XL STI1A2D ADDITI )NS EUIR-;D FOR? TIIE NUxT
C;.2ACITY FOiR TPAINNG DIFFERENr CATiORLM OF

Area Of No of_ p n of -- - - --
Trainn b of eo Exitin2 number R&g ired, Incfease

b wnich can be train at trinn cen- in UhC number of
Catcg ory of by ed per year with tr oty eqjui. Trf.rr Conc-c

1933-C4 ex sting fac.Lii- pad 0nly marPe rso nnel tie. gina.

CC CT, Ttal CTL SCCL TOLal IL gr To'aJ.

\3Ni --- -- -- 89 T ~---- -- 7-

CO VE .2D SO

(i) Pre-. Eleo tric ia20entry F 1c,. Ftt- 1500 22000 23500 Nil 100 100 Nil 1 oTrades er. Mechni-
stsF Welders

To L covc red

Shot Fte r
Mine M3cn i cs,

Nine E1ectricianrij

(ii)post Initial Ti:er 6501g 4E:950 10000 1027 7 109 56 7entry &Ref- maTi alk 374500 52020 6200
reer layer Tra-

Trainirg mmnr Mine
acc-r] ng Joad-er Hyu-
to Statfz lige Widing
tory La2aty & Corr'eyor

Training Kha a:i (pump) w
Rule2s . & Ccmpres!c r

Fi--Les CCA
D.rivCr Lgi

Drivers



- -Cortd

0

2 3 4 5 7 9 ---- 8 9.1Diii)Rc'f Cove - - 1 l
re'; r so fer
(fr Miring 10000 183 17700 800 18500 17skill Sare 1930317

'gra- ar .o 

0tdation firer'
and mal overmn
tip le Electric
skill Fit :ar !iulti
devel- skjlv e1
Opmen t. Worke rs Frcrn

& C, ageman(Mv)
Foere a a

E lect-r ici.ans Neu
e ry '_ratin PZeror, -al
Shaft sinLina

For Indi- Supportmen
vidual cr r evers
and Mec~h Sheaer o rators
r ised and s
Long-Wall Ch:c: M:nr
Face Mern Fac' ichanues

face Spericjrs.

(iv)Train Arl r2Eurj so Far.
e rs Enge- -r- 1cY 1200 1300 N±l NilMinng Nil Nil Nil Nil

Technclog jY in1,;ludir~g
Mehnisaion Lhe-
Supearvi1sary Maag

VI



G ntc. ANN XURF X

C I7 :
Pih; traininj in NE-UK Trainin-i establismnt

for 52 instructors for a total of 150 mnamonths
(thi. number is likely to rc re-ase as a result
of the recominandtiion of th UK Gansultar.t).

SCC-: Facility of tr 3inirg in UK (tc under
foreijn aid may be extended to cover SCC.

'ic- * oashcry 475 Nil Nil Trn'ning abroad thrzu vnjcal Opera3iDns f iirSt iid expoue tothi
skilla Syster of transport Urderground . iOPtin- of rlovant

includingmar - ridir.g adop.on if reeant
*;or other arrane?1nCts and maerials s'ipply co 7 ine c

ec':i a ' d Dneee. ng of shefts,
Heas th HihL odl DrTi Irg in-.lrding de.tailed

trainin des-ning f:- head framos, wiridinq gear
iiie skips. skip oc<ers et-., Dry mechanical

L stowing, E-lipment Plarninalnstallation,
a xr operatirn al maintLEnarce of LcIngwall

eqLipmec~nii, M j'-r Miri corstruction
is t Equiment arnng., StarDrdisation and

Control Ynsjm of New Mine Installations
ce.Ala-e ~Firelamp- Vertilation, Spo*ta.neous Combus-4U'-L t.L

O y for t iOn, Dus t & l t.rIn Control
Cl as this
ir rot appli

catle to SCCL)



4 6 12

1T Managc ALL functiC 10000 )0 11100 2300 23 3 6 1 7
ment area2 of mA nage

ment rclevanf.

cca. i'lrno¶r-

-~~ ~ ac -Mnge

ment A rea : 85 34 9.9 Nil Fac lities for on.-the job
(to betra rgcuniguided study

wshery aynd cna;J (tO be -CUi . U4ddsuread withn , to advanced mining
cols ,i ion tr 123 -,

Manage :nt: Fi~naig 7 &6)
Dsign & Mangert

MacaniedMinesc: Co.3
Movemlent b y Ra3jw a
Tra nap r ia ti~on. Me nce-

Tent of large 6per
Cast Projrects

T -cl Mnageentof Train- .:IK.:ai aflas~n~lL ~ Txan.1 to be 1 Cceleraai :,d-r
ng i-ng Exe~cutive and3 .- be

%flgEYCU~aV ~r3 r il ove red Traine r2 . or
f~ Supervisory 320 .. S .N r N -7

- . m - u de Non. -Eyr, e
Dee omentManVemCjUet a for Traineo

- Ir recett n
Tr 3 Ling InstL.Ilcxc

ructiaTh i s killsi. Ot z
:ng in UK
per TK c-. -

recomr~jnd.
t ionr



-251-AT OF £cQU2T IREAS IN NO OF VRIOUS TYE S 0771C '-I PT %rS 'D I K.ET, rr N

ofT7 . -- - - ------- 2 - - - - - - - - _ _T i Category of )Existing Nuer )quirecd inreae( Ruid I s for whi-sSisatIerscnnel )of units (uargi.--)in the nmbar of )GLw t )oe aid i; v le o rIn:t rut ions X rjin . )nally quipped un iay ai e.i) 'quisei feom-variou 

CIL SCCL Total CIL SCCL Total CIL,-Czl- Total
3 4 -

1.Vocational Timberman-eck 102 7 109 56 7- 63 3.10 1.22 4.3. Ecu~pment fcr 2Training Layer, ~ra in:aer, • 3 3 2 r 22Ce'ntres. Mina Li cr, Haulage, 
Taiing Ga'lriesCe W ring E,31-1 70r 
& A Udiovisua1 ;.ids1 -KO i Pp 
for VT Centr;s.From

C reo )lai UK Coal ec tor GrantFitterS. O.-I
Driver, Loco Drjve3r

2 Pas inerngFt tr Mc1ain i 3 ' Nil 1 1 20 4 24 1.59 1.40 2-99
.o reI n g F]OU~~ 

Air 
PciLit

Trairing Wecl' r9 Oi
Wntres.

3.Trchnical/ Refresher Training 6 1 7 11 2 13 0.42 008 0.50 Teaching;-d from
M-:irng for Cechnical- 

U320ade Tid romRec gJoal Srv r3 U de r Te, chr ia1Tr aini 
alInst itute for Coope

Siperv isors.

4 - *Iochanisa- Lechanised Equip 1 - 1 1tion Train- rent and Face 2 1.60 1.60 3.20 Th2/UNDP Aiding Centre Worker3.

5 .Advanced SElected Supervi 1 0-10 0.08 0.2- Training A:.s fronS'pc rv is0ry sorL; with poten 
U. un'.8r T.aids fron-Training instt. t-al for Advance 
UpCation Tcojrammo. C- :- no,

6 .*Central HE1M Operators and 1 - 32 3.32 fL0/NDj-P AidExcavation Meitenorce 
For addi.Training Personnel 

equipment onlysc hool



32 3_4 --

____C_ T' 'L TI-~-

7 - *Lon-Wall Supportmen and
Mchanj.La-Con.Oyor MCcers 11 11 O08 - O-E O Sface trajin nai
tion: Tr:ain S0.:arc Oteratore tn-c

to eC s -Gllery Ua, oa
* jog In~tthg aing F0a- an

Chock M- r teln r) rIno s''tu t n 9
ilen Y,ca Electician
Face ScrL .so. •

8.*Washery Washery O.praLing
Training Per;onnel N11 1 - 1 0.42 042 lI2/UN Pid

9 . . Tr:I nn2 Inotric
TL- ni n, . tors . Nil -2 0.18 0i0.35 Train E

T, a ine rs from U- and Tf'echrj
cal Co p rt LnProiject,

lO-Mantgement Execative 3 3 6 1 7 0.36 02. 057 T re-i n ] f
Tra3init.g
Is tt. -

C*perat 3

Projc


