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Coprar and Aluminium Industries In Indiz2 - A Case Study

Nor-ferrous metals con:titute a major input in the process of
rapii industrialisation. Thic is particularly the case inrespect of
the Indian economy. The successive Five year development plans dating
from the early fifties have sirecsed the role and significance of non-
ferrous metals in promoting the growth pracecs. In the initisl stages,
co: rer, alumninium, lead zinc, etc. accourted for a lav:e share of India'c
i11?

X
tandard., Orviously the sciution was to exrti-re the
a

: irn respect of these metals and to bring t'eir accelera-
tel develspme2nt.,  This ha: been tnhe centre-pi-ce of Indiian Government
pa>llcy almost from the very inception of the procesc of planned ecannnic
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Table - 1 Salient Prama2ters o Progress of Non-ferrous Metals Develorment
In India - 196J to 1933-24.
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Copper Industry

Eindustan Copper Limiied (HCL) a public sector undertakirg, is
the sole producer of primary refind copper in India. 3ome state Mining
Corporations viz. Chitradurge Corper Company, Karnatake; Anchra Fradesh
Mining Corporation Limited (ANPC); and Sikkim Mining Corporation (SNC)
also have developred small mines with matching concentrators for yro-
ductio: of copper concentrutes. The Copper concentrates proiuced by
these companies are suprlied to HCL for btoth smeltin: and refinirg.
Another mine at Ambamata (Cujarat) is beirg developed by Gujarat Mineral
Development Corporation (GMDC). The Copper cconcentrate: from the ploy-
metallic ore of this mine will not be of the guality required for the
cmestic 3noltor and therefore will have o be toll smelted atroad.

Since its formation in 1:#7 HCL reported losses every year excent
ir 197+-77. The acrunulated losses totalled to Ree 1,970 mitlion ti™ 1
107,84, P7L ~larned to raize the caracities of the Khetri and Tha*clla
‘malters from 31,000 ard 14,5CC tpy to 45,000 and 20,000 tpy respectively.
kheiri exponsion was to er=ble it to handle the concentrate from the
newly ovene’ Yalanivhand coreortrator, Expansinrn has s:.111 nol bron
acconrli heds a part of M:lanjikhan corcenirate is to17 sma-ltec abvroad.
The comparny intende  to enhance carcscities throih oxy:.cer enricnmert of
process aiv,

In adiition, there is & possivility of setiirg ur of a 50,007 try
melter baso o on I-tegrated devilo-ment o¢ the Sinsht- = Corner belt in
“ihar., In early 1987, the comparny iscue: a globtal tenier far crol{ircirary
zoudies tn cxpinit the corpor dopaluits ir the recion, Thie first phase of
the pro-ramme proposes developing a new mine and irstalling matchin

1)

corcentratinn capacity, Mosabari, Pathar -ora, Surda and Rakha mines alreaay

exploit sonue of the deposits of the Sirgnthum belt,

HCL exnacts that plarne: new refinsry capacities at xheuri and
Ghatsila will produ e enou-i: bypr-oluce trace lements *o warrort a new
recovery faritity, The existings byproduct plant at Ghatci’sa #1'1 be
expanded and moderrigsed *to nanil~ the loa [rom both the re’ineries,
About 185 tonr s of annie slimes would be treated annually.




The prices of copper in India are determined by the Mineral
and Metal Tradins Corporation (MWIC), a Government owned canalising
agency. The prices are declared or a month to month basis and are
related to Londor “etal Encharge (LME) prices. The imported copper
carries 1174 customs duty and Rs. 3,500 per tonne as countervailins
duty. This“s to protect the high cost mining and smelting operations
of HCL. HCL has to sell at the price fixed by MMTC.

Copper base industry in India presents a picture of unco-
oriinated growth. In some areas, installed capacities are far in excess
of the existing d-mand. As a result of idle excess capacity, there
is no eroncmic incentive for technological improvement and iannovations.
The con-existence of large and relatively sraller units has lead to a
very urh:althy conpetition, this phenoménon especially exists in the
windin - an. icmestir wire industries,

Ther< are su:Te.tions that the present mining and smelting
operations based or lead ore may pe suspended and the dowesilic require-
ments o ~apper mav te met through imports. This, will save the
irdustry from tre burden ol duties levied on imrorted metal to protect
tae domestc proiucticn, The pre:zent facilities may however be kept
oper~t:le to s2rve the stratesic needs, This dnes not, however, a-pear
t5 te a viabhle nr3zer in the 1i ht o7 investmentis already made in the
entire industiry and expertige already acquired during two decades,

The ~eprer Oora resources are sumiarized in Table 72,
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. Table - 2 Summary of Copper Ore and Metal Resources in India
@ - as on 31.3.1983.
. »
¢ No.of
® e In situ Reserves/Resources depo- Average Reserves/
Ore Metal sits/ Resources per dep-
® (Million (000 Grade # proj- osit in 000 tonnes
Tonnes) Tonnes) _ Cu ects, Ore  Metal
®
PY I Working Mines
PY HCL mines 252,12 3,081 1.22 10 25,210 308
Other mines T.22 88 1.22 6 1,200 15
° Sub-total 259.34 3,169 1.22 16 16,210 198
o II Project under
consideratisn/
o Formulation
o Rakha Phase-11 46,56 582 1.25 1 46,560 582
Others 10,04 156 1,55 3 3,350 52
. Sub-total 56.60 738 1.30 4 - -
® III Denosits apparently
PY Vigble
Bihar 97.17 1,79% 1.34 7 13,880 186
® Rajasthan 12.49 180 1.43 4 3,120 45
Madhya Pradesh 7.00 105 1.50 1 7,000 105
() Other 3tates 1.03 26 2,52 2 515 13
Sub-total 117.69 1,610 1.37 14 - -
¢ IV Para-marginal and
() Sub-marginal
Prospects
@ a Above 0,607 Cu 47.84 534 1,11 37 1,296 14
b Below 0.60% Cu 84.79 242  0.29 3 28,763 81
® Sub-total 132.63 776 0.59 40 - -
® V All India Total
) a Above 0,607 Cu 481.47 6,051 1.26 71 - -
b Below 0.60% Cu 84,79 242 0.29 30 - -
() ' —_—
P TOTAL 565.26 6,293  1.11 74 - -
o
[




The reserves of 6.3 million tonnes of copper in India are not
of significance in the global perspective. The reserves of copper in
principal countries is given in Table - 3,

Table - 3 World Reserves of Copper (By Principal Countries)

(In 200 tonnes)
Country . Reserve Base

World : Total 505,000
United States , 90,000
Australia 16,000
Canada 32,000
Chile 97,000
Papua, New Guinea 14,000
Peru 32.)00
Phillipines 1¢,000
Zaire 0,000
Zambia 34,000
Other Market Economy Couniries 77,000
Poland 13,000
USSR 36,000
Other Central Economy Countries 11,000

Sources Mineral commodity summaries, 1982,

The above figures bear testimony to the fact that the distri-
bution of known reserves of copper metal is widespread and further
that no single country possesses copper reserves that gives it a posi-
tion of worli :omination.




Technical and Socio-economic Characteristic of Copper Mines in India

Ex-ploited Mines

Cop er ore in India is mined exclusively by the public sector
undertaking, HCL operates 10 major working mines, Six other relatively
smaller mines are operated by the State Government undertakings. The mines
exploited by of HCL (Appendix Cu-1) have reserves of 3,081 million tonnes
of copper in 252 million tonnes of ore with an average grade of 1.22% Cu.
The six other working mines have only 88,000 tonnes of copper metal resources
in 7 million tonnes of ore. The location wise distribution of reserves in
exploited mines is indicated in Table 4,

Table - 4 Location-wise Distribution of Reserves and Exploited Mines

Resources Distribution %
ORE Yetal .

Location 'No. of Exploited' (Million ('000
(state) mines tonnes) tonnes) Ore Metal
Bihar 5 66,27 975 25.6 30.8
Rajasthan 4 70.22 799 27.1 25.2
Madhya Pradesh (MP} 1 115.63 1,307 44.6 1.2
Others 6 7.22 £8 2.7 2.8
Total: Exploited Mines 16 25%.34 3,169 100.0 100.0

The mines in Bihar have the richest ore with an average copper of
1.,47% Next 1in importance is the mechanised large scale open pit in
Madhya Pradesh with cooper content of 1.227 The ore in the mines of
Ra jasthan has a copper content of 1,147 The operation in mines under

'others' catesory is limited to concentration o ore. The concentrates
from these mines are transferred to HCL for smelting.




Figure 1: LOCATION OF ICC AND

COPPER DEPOSITS OF
INDIA




On the basis of 50% insitu reserves as recoverable, the present
known reserves in working mines would be exhausted in 24 years at a
depletion rate of 65,000 tpy.

Unless supported by comprehensive perspective planning, there
mizht be critical shortages in the domestic supply. The anticipated
deple- tion schedules of mines has to be precisely determined to faci-
litate advarnce action for new mines or expansion of working mines.
Moreover, the new mining activity coming in place of the depleted ones
should feed the same mill and/or sme!ter which received the ore from
the depleted mine, An examination of data presented in Appendix Cu-I,
for example, brings out some critical periods which have to be watched
ani monitored carefully. The Mosabani mine is expected to be depleted
in 1994. This will mean a shortfall of about 11,500 tonnes of metal
product, Other critica! periods are, 1996 (eclosure of Pathargora),
2001 (closure of Rakha), 2009 (closure of Surda) and 2013 (closure of
Kendadih). To maintain the production of copper metal at the pre-1994
level, Iniia has to develop a new mine or expand produetion in the
Indian copper complex (I.C.C.) by 11,500 tonnes in 1994 and correspond-
ing p-oduction levels for the period stated above in respect >f other
mines. Sirce development of new mines involvr long gestaticn period,
nla~nin; ‘or such projects has to be taksn up in advance,

The resources data of the exploited mines presented in Appendix
Cu-I, are apnlicable to the extent of depth explored/developed, which
varies fror 50m (Chandmari) to 1060m (Mosabani) from the surface. ITr
the ore is cortinuin,6 down to a depth of 1060m in all the areas (where
considerable exporation and development have been carried out), 7,200
tonnes of copper would be available per metre depth from 14,400 tonnes,
of insitu copper reserves per metre of depth (Appendix Cu-II) from
copper ore .ith an average copper extent of 1,277 Appendix Cu-II
spells out extension of the existing deposits or the deposits in the
n-ighbourhos? #which car be developed to substitute the mines likely to
be denleted.

Mode of Calculatior of Royalties and Levies

Royalty ¢ 3ince the mineral rights rest with the 3tate Governments

they coll-ct royalty in lieu of the depletion of their natural assets.
The rates of royalties on different minerals are fixed by the Central
~overnment and revised at intervals of every four yecars, The present
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rate of royalty is Rs. 4.0 per unit percent of copper metal per tonne
of ore on prorata basis. It is fixed (not on a rational foundation)
and collected by the State Governments. There is no fixed intervsal
for revision of and the rate of cess varies from State to State,
In some states it is as much as 200 to 300 percent of the rate of
royalty and is usually a point of controversy between the mine oper-
ator and the, State Governments.

Besides these explicit duties, the implicit duties are in the
form o excise duty, sales tax, octroi etc. on the different inputs
consumed in the minin; of ore, These duties ultimately result in in-
creasing the cost of production.

Since the mines are operated in the public sector, the profit

and loss constitute the assets and liability of the Central Government
and the States,

Available Infrastructure

The mines are connected to the benefication plants through roads/
ropeways. Developments of infrastructure within the lease area is the
responsibility of the lessee which in this case is a publie sector under-
taking. Investment on infrastructure form part of overall mine project
cost.

Intermedia~y Consumption in 1985 and its Evolution During Recent Years

The mining and milling capacities of HCL in the three geographical
regions are as follows :

(Miilinn tpy)

Eastern Sector

a Ore raising - 1.830
b Milling - 1.551

Western Sector

a Ore raising - 2.7
b Milling - 2,5

. Central Sector

a Ore raising - 2.
b Milling - 2
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The inputs consumed per tonne of copper ore in HCL's Mosabni
mines (in Bastern region) is furnished in Appendix Cu-III.

As ie ‘evident from the table the salary/wages and benefits
account for 624 of the value of one tonne of copper ore raised, This
reflects on_the extent of mechanisation of mines. These mines ean,
at best, be called semi-mechanised. Over staffing may be prevelent
to some extent.

There &8s, however, negligible variation in the cost of inputs
consumed in the small mines operated by the State Government. In this
case the cost of manpower is only 527 of the value of production. This
is attributed to the fact that these mines are comparitively newer and
the management has bren able to keep the wage bill lower through their
pragmatic evaluation of the shorter life span of the deposit. The con-
sumption of inputs in smaller mines is presented in Appendix Cu-IV.

Annual capacity of copper concentration plants operatec by HCL
is as follews : .

Annual Milling Capacity

State (Million tonnes)

Bihar 1.551

Ra jasthan 2,500

Madhya Pradesh 2.000
TOTAL 6,051

Besides, small benefication plants are operated by the small cooper ore

mines located in Anihra Pradesh, Karnataka and Sikkim, The inputs con-

sumed per tonne of concentrates vary according to grade of silo-leed and
the expected metal recovery in the concentrates. The benefication plant
consists of sections : (a) crushing; (b) griniing; (c) flotation;

(d) thickening and filteration; and (f) disposal and water reclamation,




The different inputs consumed per tonne of concentrates in the
case of HCL are summarised in Table 5.

Table - 5 Inputs Consumed for Production of One Tonne of Copper

-Concentrates in the

Concentrators Operated by HCL

During the Period

1979-80 to 19654-85,

Cest in Rs,

per tonne Cost in Rs/
Quantity of concent- Rupee value
Item Unit per tonne rates of concentrates
1 Ore Tonne 19,75 3,443.13 0.90
2  Reagent 43,37 )
3 Electricity K 476,00 157.08 g
4  Lubricants Ke 2,35 18,00 )
3
S  Spares 60.83 3
6 Grinding media K 11.47 43.11 ) 0.10
7 Liners Kg 2,22 3%.10 g
8  Manpower 45.35 )
9  Others (noi )
specified) 5.0% 3
such as)
- 3c¢resn ~1oth M? 0.0675
- Cowveyor belt N 0,0186
5,451.00 1,00

Ore, electricrity, rearents and manvpower ave the main inputs
required for concentratior of ~noper ore; ore itsell accounts for 907
of the tntal value of production,
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The consumption of inputs in smaller concentrators operated by
small mines in Karnataka and Andhra Pradesh is practically the same.
However, on account of economies of scale the cost of the ore, reagents
and the manpdwer vary marginally (Appendix Cu-V).

Evolution 6? Production & Per Unit Cost

Appendix Cu VI gives the production of copper ore during the decade
1975-1984 between 1978 and 1984, the production declined. This was mainly
due to the inadequate power supply and the restricted availability of
explosives., The production, however, picked up from 1982 with the commi-
ssioning of Malanjkhand Project in Madhya Pradesh.

Table - § Value of Production of Copoer Cre (1975-1984) per Tonne

(Rs./Tonre)
Year All India  3Bihar Ra jasthan Madhya P:adesh
197¢ 106.1 106.1 106.8 -
1976 9.4 111.0 38.3
1977 117.6 114.1 121.4 -
1978 120.9 132,9 109.7? -
1979 137.4 153.2 125.4 -
1930 163.8 173.9 149.7 -
1981 202.5 183.6 233.7 -
1982 1682.3 187.8 257.0 73.0
1983 192.7 190.9 254.1 147.0
1984 189,7 192.0 262,0 120.4
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Production of copper cre in Bihar comes exclusively from underground
mines. In Rajasthan also the production of ore is from underground
working except for the small amount contribuied by Chandmari open
cast mines, .And this explains the lowest value of productions per
tonne in M.P. as compared to the working mines in Bihar and Rajasthan.

-

Investment

Based on the various schemes/projects recommended for copper
by the Planning Commission for the Sixth Plan Period (1980-85) the
investnent, as detailed in Table 7 has been made in the conper mining,
millin: and smelting sub-sectors,

Table - 7 Investment Made in the Mining, ¥illing and Smelting
Sub-Sectors_of Copoer Industry.

Iten 1980-81 1991-82 1982-83 1963-8¢ 1984-85

1 Cortinuing scheme 314.5 358.4 264.3 90.0  265.1

2 New scheme covered
under sixth five year
plan and Mid-term
review,

5-0 750? 119.5 4404 -

3 Replacement renewals

¢} PL. N
and township 60.0  100.4  145.7 179,6 200,0

4 Science & Technology

Schene - - 12.0 15.7 2.9
TOTAL 379.5 534.0 541.5 279.7 468,0

Source: GOI Depxrtment of Mines, various Annual Reporis.




The long term programme envisages Rs. 6,713.0 million and Rs, 1,572.1
million to be invested during 1985-90 and 1990-95, as summarised below :

(Rs, million)

- 1985-90 1990-95
a Continuing Scheme 1.4

b New Scheme

i Mining & Concentrator 2,392.0 1,572.1
ii Metallurgical Plants 1,469.6
iii 1Industrial Housing 100,0
iv Power Generation 1,710.0
v Pre-feasibility 3tudies 80.0
¢ Science & Technology 20.0
d Replacemernt Ren-wal 1,007.0
TOTAL 6,773.0 1,572.1 @

13 a result of the investment the following are the salient
achievements in th2 mining and concentration of copper ore.

1 valanjkhand Copper Project

This is the larges* open cast mine in the country with an
annual mining capacity of 2 million tonnes of ore equivalent

or arout 23,000 tonnes of copper metal per year. An invest-
ment of Rs. 1,307.5 millinn has been made on the project.

The {irst staze of one million tonnes of copper ore per annum
with matching concentration capacity was completed in July 1982
and tae full ecapacity in 1984.

® Planning comnissin , working pgroup on Non Perrou., Metals Copper

% Nickel) Geventh ®ive Year Plan (1985=90), for details see
Avpeniix Ju=1Y
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2 Nosabani Mine

Expansion of Nosabani mine capa~ity from 50,000 tonnes per
month-to 80,000 tonnes per month wus completed in April/
May 1985, at an investment of Rs. 81.00 million.

-

Since the conper ore mining concen*tration and smelting are
vertically integrated, the copper ore and concentrates do not find
access to the open market. Small mires and concentrators operated
by the State Governments also s+-11 the concenirates to HCL under
contractural obligation.

Existing Processing Operations (5me1ting, Refining, Production of

Semi-finished and Finished Proiucts).

3melting 4 Refining of Coprer

Presently in India, conper is being produced exclusivel.; by
nyromatallur;ical operations usi .. flash furnace technology offered
by M/s. Dutokumpy of Finland, The swelters are located at :

- Khetri in Rajasthan with an inst-1lled capacity
of 31,000 tpy: and

- Ghatsila in Bihar with an installed caprcity
of 16,000 try.

The smelter at Khetri has a cent percent refining capacity
while the refining capacity at Ghatsila is limited to 8,400 tonnes
per annui. As against th= total relinin; capacity the produetion
of wirebars registered loss than 507 of capacity utilisation <x-=pt onee
iv the period 1975-84. The low capacity utilisation is att ivuted
tn low prodiaet? n frov 4ne iines,




16

Table - 8 Production of Wirebars, Levei of Capacity Utilisation
and the Value of Production (1975 1o 1984).

Production Capacity Value of Production
Year < {(in tonnes) Utilisation (%) (Rs./Tonnes)
1975 12,278 31.03 20,219.6
1976 17,012 43.18 22,737.0
1977 21,069 53.47 23,640,2
1978 11,754 29.83 25,7272
1979 14,707 37.33 30,136.8
1980 17,021 43,20 32,092.1
1981 14,787 37.53 30.773.3
1982 15,066 35,24 27,252.3
1983 19,585 49,70 36,656.3
1984 18,651 47.34 35,9072.0

Source : Governnent of India, Indian Bureau of Mines, Miner=zl
Statistics of Indin, April 1985,

Since m:1ting of corper concertirates is throush exotkhermic
reactions, no ernergy is consumed in smeltin,;. Copper concentrates,
electricity, manpower, spare parts etc. constitute the major inruts,
The consump-ion of thnese inputs is furnished in Table 9,

Table - 7 Average of Inputs Consumed for Prosuction of One Tonne of
Copper Anode During the Period 1976-85 in Smelters
Operated b HCL.

Cost in R:./

Quantity Cnst in Ra., Ruper Valuye
Item it per tenne  per tonne of Anode
1 Concentrates Tonne 5.17 19,806,27 0.79
2  Pover K 1,294,0° 460,02 0.02
3 Xanoower 710.0C .03
4  Others 4,020,71 0.16
(including spare
part reavents ete.)
25,005,00 1,00
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Besides cathode copper which is the main end product, scme-
products are.produced as a result of refiring.
per torne of copper cathode are :

-

- Anode Scrap

- Liberator Cathode

- Linerator slime

- Jickel sulphate solution

- Anode slime

Qoerationg

Wining
senefication
Smeliing
Refiring
Oihers

TOTAL

Specitic Consumption in K#H/Tonne of Refined Topper

KCC, Rajasthar

Consumption of inputs in copper refining is presented in Appenaix Cu-VII.

The sub-products obtained

Quantity per tonne of

3,750
2,460
1,060
1,130

800

9,200

Refired Cepner

199.91 Kg
4.05 Xg
21.77 Kg
0.7 m3(5.36 Ke ‘lickel)

5.00 ¥g
(14 gm silver, 13% gm
selenium, 240 gm gold,
2.4 gn tellarium)

ICC, Bihar

Power g one of the mosi critical inputs in copper nining and smelting
At the current status of proluction, the reguiremenrts cof
nower per tcnne of copper metal is as follows
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Higher power consumption at ICC compared to KCC is due to the differ-
ences in the characteristics of ore, overating technologies particu-
larly in mining and slag cleaning operations and capacity utilisation.

Based ‘on the above input norms the demand of power fo- the differ-
ent operating units of HCL works out as follows :

~ Unit Energy Demand in MW
Present (1984) Future (199C)
KCC 32,5 40
ICC 34,0 52
YICP 10.0 16

The suprly of power from the utilities i.e. regspective State

#lectricity Roards has been inadequate and acccmpanied with frequent
interruptions.

In the ¥hatri Corper Complex, power shortage has been a ma jor
constrai~t in achicving the desired economic level of capacity utili-
sation., The levei of satisfaction of supply of power by the utility
i.e. Rajasthan State “leciricity Roard for instance, was 57 7 in 1980-R1,
577 in 1981-22 and 68 in 1987-83,

In I.7.C. the major p-oblem had be n the frequent load shedding/
interruption whi“h destatlized operatiors in almost all sectors o pro-
ductioni, As an illustration, the “umber of interruptions and their durations
during the three years are given below

Power Interruption at I.(,7., Bihar
Year Number Duratior in hours
1980-£1 1,80C 1,129
1081-82 1,464 817
19£7-83 1,627 901




To tide over this uncertain power supply position and also to
offer stability to the operatin; systems, H.C.L. has taken steps to
boost up its existing captivc generating capability io 754 of demand
satisfaction slevel “o achieve 60~ overall utilisation of installed
capacity. Table 10 shows the split up of captive power generation
capacities at the three operating sectors including the mnde of gene-
ration. -

Table - 10 Present and Puture Captive Power Generation Capacity
at all the Three sectors of HCL

Capitive Generating Capacity in MW

Stean/Gas DG Set Steam/Gas
Sector present 1986 _  Futurs 199C
1  XCC, Rajasthan - 264 20
2 ICC, Bihar 4,2 14.0 108.48
3 MCP, Madhya Pradesh - 7.0 -

® includes the propassed 170 i coal based therma! plant irn the
joint sector.

mhe above increase in the installed capacity will dovetail the implementa-
tion rattern of ~xpansion/new p~ojects.

Pu=1 is another criiical input, its steady sunply is essertial
for a~hievinz the desired capacity utilisation and for completion of
mine consitruction/explansion within the stipulsted time, Recently the
demand for 1istillate fuels ~ni coa’® has alsn increased corsiderably
because of the increase in captive power generating capacity, HCL has
worked oul demsn for various fuels to meei it. production as well as
power genaratiorn targets both present as well as future (Table 11).
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Table - 11 Demand of Various Fuels by HCL

Annual Requirements

Present (1986) Future (1990)
- For Produc- For Power For Prod- For Power
Sector Type of Fuel tion Generation uction Generation
KCC, Distillate
Rajasthan Fuels 5,000 K1 16,500 K1 8,000 K1 46,500 K1
Purnace 0il 30,000 K1 - 45,000 71 -
Coal 600 ionnes - 1,000 tonnes -
Icec, Distiliate
Bihar Fuels 1,006 K1 10,000 K1 1,500 K1 13,000 K1
Wwirnace 0il 12,000 K1 - 14,000 K1 -
Cozl 12,000 36,000 12,000 72,000
tcrnnes tonnes tonnes tonnes
WCF Distillate
Faels 4,000 ¥1 6,000 K1 4,500 ¥1 12,000 X1
Other: - - - - _

Oxzizer nas lately been introduced in the process cyecle of smelter
Slme ot i woemes U othe production from existing units and also tr controlx
the sernnray | - and consumption of reverts, It is used for enrichment of

orov: ir interrupted supply of oxygen is essential for smooth running
a° ;np‘;vrs iresently reguirement -7 oxygen is within the range of
262470 % rer tonne of metal smelted. To  cater to the need, parti-

cslariy n the ae tern sector (where oxyien supply from external agencies
ia vory “uecn vilneratle to power cut and disruption due to transport
conatr:i-ts', HCL has ~ecitied to install ultimately a 150 tpd oxygen

cln t, alrealdy three small oxygen units each of 150 NM5/hr capa~zity

ars presestly ueing installed at Vhetri Lo meet a part of present require-
aente,
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Analysis of the Changes in the Structure of Balance Sheetis,
Profit and Loss Statement of H.C.L.

The statement of profit and loss and sources of funds and
expenditure are furnished in Appendix Cu-VIII and Appendix Cu-IX
for the period 1972-73 to 1984-85.

->

During this period HCL suffered a net loss of Rs. 1,154.5
million. The net income during the period increased 12 fold while
expenses in production registered 15 £old increase. This resulted
in heavy losses in some of the years such as 1977-78 and 1980-81 to
1982-83. This is inspite of the fact that percentages of materialx
cost and manpower to the cost of production have not shown signi-
ficant changes. The value added as percentage ol capital employed
has shown a remarkable increase from 27,07 in 1978-79 to 517 in
1984-85.

The data on manpower employed, wages and productivity are
furnished in Table 12,

Table - 12 Evolution of Wa;res and Productivity (At Current prices)

1978-79 1979-80 1980-81 1981-82 1382-83 1983-84 1984-85

No. of employ-

ees {other than 23,638 24,415 25,376 25,846 25,071 26,248 26,634
cazual)

Productivity
ol miepar 497 602 671 512 518 46 695

Copper)

Averagze monthly
emoluments per
employees (Rs,)

un
[e2]
o

737 834 941 1,024 1,314 1,566

Value duc-
bion por hootngm) 70345 3,086 3,979 2,122 3,895 4,95 6,301

Value added per
man month (Rs,) 1,512 2,512 1,530 750 1,509 2,478 3,416

Source: Government of India, Bureau of Public Enterprises, Public

‘Bnterprises 3Survey, Volume - 3, various Issues.




The table exhibits increasing wage levels in nominal teras
with corresponding increase in value cf production per man month,
Value added per manmonth dipped very low in 1981-82 but shows a
rising trend »in nominal terms from 1982-83 onwards.

It i¥ generally argued that prior to the natiocalisation the
Indian Copper Limited was making profit, with its annual production
in the region of 10,00C tonnes. It needs to be mentioned that the
parameters adopted prior to nationalisation for ore reserves estima-
tion were minimum stoping width of one metre, cut-off grade of 1%
copper and pay limit 1.8 copper which gave rise to narrow lodes,
payable zones in patches an. low ore reserves of very hi-h grade,
The present servirg of cut off grade to 0.5 ccpper diluted the
average - ra'e of feed to the concentration down to present 1.0%27
copper.,

The hi.h operatirng cost of HCL result from :

1 Uneconomic grade of the copper ore in India which average
1,11 copper as against 37 in other copper producing
countries, Despite the verylow grade of the ore, India set up
nroduction facilities purely on siratecsic grounds;

Uneconomic scale in operation which restricts HCL to pro-
duce only 6,000 tonnes of ore per day as against 80,000
tonnes in the major mining countries, Besides, the smel-
ters and refineries are dwarfs when compared to the large-
scale operations of other producing couniries; and

Lack of power supplies frnm the state grid., As a result

of this HCL is forced to opurzle captive diesel-based gene-
rati;sg sets which add to its power costs by an additioral
Rs. 8,000 per tonne of copper produced, If adequate power
is supplied from the state grid, it would straight away
reduce R3. 8,000 from HCL's production cost,

A striking feature is that i.;.,'s average cash cost of production
still compares favourably with the major wnrld copper producers. Two
indepth studies carried out independly in 1982, one by the U.S. Bureau
of Mines znd the other by Commodities Research Unit (CRU-Londor) covering
about 250 conper mining comnanies founi that the avera.e cash cost of
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production was about 1.2 dollars per 1b of copper excluding depreciation
and interest and not taking into consideration by-product recovery., This
is equivalent to about Rs. 33,000 per tonne at the prevailing prices and
dollar parity.and is about the same as HCL's cash cost of production. The
main point favouring the world's major producers is that beirnr based on
richer copcer ore than HCL's they are in a positinn to recover uigh quan-
tities of precious metals as by-products from copper ore, such as molybe-
denua in North America ani Chile, Cobalt in Zambia and 7aire, iold in the
Phillipines, and so on., Tuese by-product recoveries pay back as much as

40 cents per 1b to the producers thus brincin: down their net production
co:t to 80 cenis per lb. By product content in India, copper ore on the
other hand is very low., For instance throuzh a tntal copper metal produc-
tion of say 25,000 tonnes, IICL is ahle to recsver about 60 ky of .0ld, 25Ckg
of silver, 3,400 kg of selenium an: 60 kg of tellurium. All these together
pay back nardiy 27 of the tot21l cnst of pro-uctior,

'nder such circumstances the ecanomics of copper miing i India
lies in Aeterminins the widths and tonnzzez of ore bodies =ith lower
ent-of f and indentification of the sa-mcisted mintrals -ni metals which
cin be extrusted in the orneess to be siopted, Obviously the process
gsetected will be the one wiich #i11 resait in the raximum extraction of

dominant mineral or met=l, The dimensinn= o' tne orebody have to be o
AeTineated as t~ fariliiate adostin of opan ra~t winins methol or under-

gronnd metiod suitai for mide sre nolies,

mable 12 furnictes ton rricss o v lpppnrs L0 Ind vigen~

i
vis LME prices, The avara e of official montily sellin- uriens of coupper

,J
in 1765 in Iraia w s e, 24,775 per torrs, I the face of it, this steep
iner-ase of 2 out Re. 95,000 var tonne i+ furt oane vear 22n be attributed
t+ same eitent to the sud:an incriase ir, LYY prieea, lut n roush compari-
g shows that ever the LWx': svernwe Wi oo oumiee in 1005 saustes to much
Jess then Rs. 20,00 oer onne.  The ~% the celiine price in India
ia eninposet of duties o alrens e plmenapTO,




Takle 13 Internstional and Indizn Prices of Copper

1275 1976 1977 1978 1979 1980 1981 _1982 1983 1984 1985

LIE Corper {

(Annual averace
vrice in £/
- - - tonne) 55648 724,40 750,25 710,:0 934,04 941,75 65,75 846,14 1,048,84 1,032,60 1,235,00

3% change over
orevious vear - 40.4 (94,1 (15,3 31,5 0.8 (9 8,1 (=)2,2 24,0 (=) 1.6 (+)19,60

LME covper
in Rs/Tonne 104440 124558 114369 11,155 15,970 16,550 15,190 14,266 16,580 16,015 19,030

Average of rmonthly
- - rrices of copper
wirebars in
India in Rg/
Tonne (MMNTC) 25,183 26,385 27,583 28,330 34,220 35,169 32,542 29,567 40,167 39,333 44,225
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Copper and Copper Alloys and Semis

The downstream industry consists pf units captive to the Ord-
nance factories, railways, mint and also units manufacturing semis which
are entirely owned by private enterprise. The industry has registered
a fourfold expansion over the last three and half decades. Notwithstand-
ing the impPessive growth, the present semis industry is far behind the
other developiry economies suech as South Korea, Brazil etc. both in terms
of scale of operations and technologiecal stanizsrds,

Pres-ntly 80% of the total cooper consumption in India is in the
form of wrouzht products, while the rest is accounted for by other indus-
tries such as castings, for:ings, chemicals ete..

1 Copper %ire Bars/Continusus Cast Copper Wire Rods (CC Rods)

The share of electrical iniustry i.e, power generation and
utilisation increased from 569 in 1976-77 to 627% in 1982-83,
"he main problem in this area relates to the production of
appropriate typ~ of material employin_ latest tecnnologie:,
Indiz is still laggine in prolucing copper rods by the con-
tinuous process. Adequate c.c, rod units need to be ins-
talled in different pz2rts of ithe couniry to cater in the
needs ol the electrical sect.r. However, the Government
ha: d-cided tn produce these rod: only in the public sector,
The Governaent i3 of the copinisn tn.t c.c, rod units
below 30, 00 tpy capacity are unremunerative., Since c.c,
vois are large ipace occupying items and have io be handled
carelfilly to preserve their properties. Transportation
problems would arise in taking the raw material from a
single large capacity plant to the widely dispersed user
industries, Transporting catho’es to the widely disversed
c.c,rod manufacturing units would be easier than trans-
porting the iinal product to the consuming units, Even
A,000 tpy units have veen found to be cronomically viable
in nther countries,




Winding Wires and Strips

The electric wire industry in India is now a little over 60
years:old but the major expansion ang growth in the industry
has occurred during the last three decades., At present, there
are a dozen large scale manufacturers in this field besides a
hosf’ of medium-scale and small scale manufacturers. There are
a few manufacturers who have developed into integrated units
making semis to finished products. Average annual production
of strips during the last decade is furnished in Table 14.

Table - 14 Average Annual Production of Winding Wires and
Winding Strips During 1975-76 to 1984-85

Organised Sector S.5. Sector

Winding Winding Winding Wires Grand
Region Wires - Strips Total & Strips Total
Western 9,980 4,365 14,345 2,500 16,845
Southern 2,500 800 3,300 1,800 %,100
Northern 2,200 370 2,570 1,500 4,070
Eastern 2,600 1,280 3,580 1,200 5,080
TOTAL 17,280 6,815 24,095 7,000 31,095

Source : Indian Non Ferrous Metals Vanufacturers Associatinn,
Bombay.

Input/output ratio during this period was :

Copper consumed/tonne - 1.02 tonnes

Cost of copper consumed per

tonne of wire/strip - Rs. 33,670

Cost of copper per Rupee
Value o wire/Strip

- RS- 0.86
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It is observed that about 13-17#% process scrap is generated
by winding wire/stripx units. This is recycled and converted into
wire bars for wire drawing. Copper oxide, which is generated at an
average 2% of metal melted, is sold out.

3 Flat Products

Among the other wrought products manufacture, sheets and
strips from a sizeable portion of copper based semis. It
meets 80% of the indigenous requirements, Yet, this utilises
only 45% of the capacity of installed manufacturing units.
Licensed capacity in this area is around 46,000 tonnes but
proliferation of units has created an imbalance in supply
and demand and the problem is compounded by the fact that
many of the units are still to establish their credibility

in manufacturing well proven items. To add to this woe,
there has been further spurt in licersing which may increase
the capacity by 10,000 tonnes and p=rhaps exceed the require-
ments considerably. The total requirement is expecdted to

increase to only about 32,000 tonnes by the end of this
decade.

Kearly 50% of the production comds from three units in the
organised sector located in Bombay. The trade sources

estimate the capacity of unorgznised sector at about 2,000
toy. The units in the organised sector generally have more
sophisticated rolling mills, electric annealing facilities,

apart from general purpose machine shops and auxiliary
faCilitiGSo

The units in the unorganised sector wuse operative processes
which ar: normally outdated and consequmntly concentrate in
products which are thicker in gause and are used by non-
industrial sector., More sophis-icated product:, such as
thinner gawe materials or alloys of phosphor bronze, nickel
silver etc. are not taken up in such units since these require
more sophisticated meltin,, rolling and snnealing facilities,

The total process scrap ranges from 15 to 20 ani is recycled,




4  Extruded and Drawn Products of Copper and Copper Alloys

These products have been facing severe competition from
imports. This industry is still in its infancy and the
installed capacity is about 28,000 tonnes in both the

organised and small scale sectors.
-2

Although there is sufficient installed capacity for pro-
duction of tubes, sections, solide etc. almost 15,000 tonnes
of the Indian requirement is met through imports. Elec-
trical power diszlination and other ube utilising indus-
tries will increase the demznd to about 25,000 tonnes by
the late ei:hties and the indigenous production capabili-
ties should match this requirement. The problem is not one of
having sufficient capacity but whether the industry is
capable of producing the desired quality components such as
cupronickel tubez for condensor applications, economically,
Another problem wnich plasues the manufacturers is the
variety of specifications which are pinpointed in various
collaborations for the manufacture of tube utilising
components,

The indigenous production capacity for other types of wrought
products including alloy rods and wires, sintered products etc.
is indeed very low, They account for a total conper consump-
tion of about 5,000 tpy. Foundry is a major industry which
should have made considerable progress in the wake of indust-
rinlisation, is lagging behind. It is not yet geared for the
manufacture of goecialised valves and components for oil ex-
ploration, for desalinatior units, [or nuclear oower plants etc.
There is 5till uncertainity about avallability of satisfactory
components for steel plants, such as tuyers, rolling mill
components etr, which can be easily manufactured in the country.
Hore as2irn the quantities and the different soecificatiors
gserionsly affect development of such items, Nevertheless,

there are mary fo.ndries in the medium ani small scale

gsector which try tn fill in the gap and supoly castings of

high co.per alloys, snecial brorze etc,




The scrap generated in the foundries of organised sector is

1 to 0.2%as rejection scrap and 10-15% as process (mach-

ining) scrap. But in well established units like that of
Bharat Heavy Flectrical Limited (BHEL), the overall process
scrap is limited to 5 percent. G5mall foundries generate a
considerable amount of scrap due to lack of proper facilities

to centrol the quality of castings etc. Since the small
foundries can always recycle their in-house generated scrap,
they are less concious of scrap generation. The melting

losses in these foundries are within ihe range of 2 to 2,57
whereas the maximum averzge loss is expected to be around. i
1.07 in an average size foundry. These losses crn be brought
down by use of ~lectric furnmances which allow closer control

of metal composition and other parameters such as temperatures. -
However, due to limited availability of power, only the fired
furnaces can be used. Certzin fluxes also can help to reduce _ -
the losses, o

Constraints of Copper Semis Indusiry

The producti~n base of Indiar non-ferrous semis marufacturers .
is gonerally =mall and con-seguently their proiuction costs are high,
Since the installed capa~ity i. more than the deman: in each of the
semis nubsectors, thi: hzs brought iritemse competition and in the
process h=s brought down the profit mariin. The profit margin for
instance ir. respect of manufacture »f coprer ztrips an #ires rarge
from 272 to 5°®, The loss of R . 14 per kg. of zire/strip- due tn
rejection contributes zignificenily to the lo» profit mar:in,

The he vy irncidence of all sorts ot duties and taxes levied
by the Central and Ztate Governments only aggr vate the hi h cost
operationis, Besides the customs and count tveillin: dutier, there
are the noct:oi and 3=les tzx. PFor example in Yah-rashtra, there is
1.5 octrni on semis and 2 4 s=les tax, There has been a pro-
Jre cive increage in excise duty on copper .emi: in each bud.ret,
Por exawple, in the 1984-85 budget :

s=- @

@ 3ource: Director Natinn~l Wire and Metal Industries, Rombay.
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- an excise duty of Rs. 1,300 per tonne was
clamped on wire rods of above 6 mm which
were earlier exempt from duty;

- the duty was changed from 10« advalorem to
specific one of Rs. 700 per tonne on copper
gection;

- the duty was doubled to 20% on copper wire
upto 6 mm; and

- the duty was raised from 104 to 28+ on
liners hollow rods and print rolls.

The 1985-86 Budget brousht no relief. 1986-87 Budget brought a
liztle relief on some semis but hiked the excise on others.

- Excise ou copper pipes and tubes is raised from
97 to 157 ad valorem while the tariff on shells
and blanks for pipes and tubes »nd hollow section
of copper h:z been reduced to 15+ from 207 ad
valorem,

- Stranded :ires, cables, plated bevel ani the like
(electricall; nen in:zulated) will attract an excise
levy of 207 ad valorem. Other similar artirles have
nigher rxci:e levy of 15 ad valorem against the
previous 127,

-  Copoer wires now include bare conper wire of elec-

triczl grade atiractin. an excise levy of 207% ad
vzlorem.

#ith such :harp increase in levies, the semis indu:try's pro-
duction economic= have been adversely affected, the mu hrooming of
small scrap based uniis in the field has been pnsing very stiff com-
petition to the osrgrnised units.

The other noitable impact on economics of semis manufacture is
the price quotation of prices on monthly basis by MWTC., The covoper
procezsor: dn not know what their operating co-i will be at the time
o making deliverie: ol pro-essed material., The orders are mostly
booked on the basis o7 prevailin,, raw material prices and margin of
five to ten percent to account for ugexpected increase in eosts. But

€©0 0000000000060 0000000000000000000
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if the raw material costs increase beyond the calculated extent, the
processors run into heavy losses because most of them do not have the
advantage of a price variation clause. The industry is of the view
that MMTC should revert to its earlier practice of announcing prices

on quarterly*basis, if not on six monthly basis, so that the processors
may book orders at firm prices and commit delivery of goods in two to
three montﬁg.

Nature and Organisation of ithe Links Between Copcer Industry and the
Other Sectors of the Econony

Based on five year groupinz, the following average annual con-
sumption of copper is discernible :

Averaze Consumption

Period ('000 tonnes)
1951-55 24.8
1956-560 51.0
1961-65 70.6
1966-70 41.7
1972-76 51.4
1976-81 71.5
1981-84 (3 years) 102,09

“he consumotion of copper ex'.ibits considerable volatijity.
This #2s bec2use of several rea~ons not the least af which was the
sustitution of copnper by aluminium particularly in cables and con-
‘uctors on grounds of price ifferential,

Indian economy is lar.ely pla.ne' at the macro-economic lev..1,
Dérand for copner (as for many other metals) is derivative in nature,
Growth ol demand for corper wouli be dependent, for examnle, on the
growth prospects of copper using industries which in turn are depen-
dent on the zrowth of the national economy a5 a whole or of specific

® Furnisher. in detail in Appencix Cu-X




sector therein. On this premise, the bchaviour of consumption of
copper in India may be chronologically, explained as under :

i ,Period 1961-65 was marked by two wars - one
with China and other with Pakistan. This
boosted the demand for copper.

ii 'This was followed by a period of economic
recession owinz to sherp deficit in farm out-
put and increased borrowings. This resulted
in Aevaluation of the Rupee and consequently
crises in foreizn exchange reserves, Consum-
ption of couper f 11 sharoly due to restric-
tions on imports adue to foreisn exchange
constraints.

iii  The period 1971-76 and 1976-81 were charac-
terised by the adverse effects of oil price
escalations; inflatiorary trends and rece-
ssion in engineerin:; industries.

iv  The running four years period i.c. 1982-86
has brousht relief to Indian economy due to
fall in oil orices in international mar<et
resulting in easier forei n exchange for
imprrt of other ess~-ntial industrial inputs,
comlortable agricultural cutpui and growth
of industrial output ranging from 5 to 104
per annum,

Inspite 97 the fluctuting circumstances, the resili=nce of
Inzian conper industry is clearly brought out by the sustained growth
in five yearly avsrage:s since the period 1966-70, The average con-
sumption of 1971-75 period was 2?37 more than the previous period.
The 1976-81 perioi average wa: 39 % hi her than that of 1971-76
period,

Table 15 indicates the relatiosrship that exists between the
main suppliers of copper and its consuming sectors,
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Table - 15 Pattern of Off-Take of Primary Copper in India

1977-78®  1982-83%®
Period - Offtake? offtake% Source

-

a Winding wires, cables,

electrical goods etc. 56.0 62.0 MMTC
=do- - 5.0 Private
b Semis & Alloys 18.0 15.0 HCL
-do-~ - 3.0 Private
c Railways 11.9 1.6 HCL/M'fTC
Mint - 1.0 HCL
Ordinance - 6.0 HCL
d Miscellaneous 14.1 3.4 HCL
-do- - 3.0 Private
TOTAL 100.0 100.0

® Report of the “orkins Group on Non-Ferrous Metals
(Copper & Nick=1), 1980

&8 Hindustan Copper Limited, Annual Repori 1982-83.

It ic sez2n that compared to the 1976-78 period, there has been
substantial increase in off-take by the electrical industry sector in
the year 1982-23. The consumption in he semis ans alloys industry has
remained steady i.e. 187 of the total consumption. Or the other hand
other sectors have shown decline in consumptin- when considered together.
This decline is attributed to larger domestic availability of scrap
augmented by ever increasin: quantum of imports,
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Import of Scrag.
‘in tonnes)
. Waste and Scrap of Waste and Scrap of Bréss
‘ Copper Bronze and Similar Alloys
- of Copper

1974-75 NIL 8
1975-76 463 2,317
1976-77 2,478 5,312
1977-78 6,358 11,760
1978-79 9,886 12,378
1979-80 13,521 22,576
1980-81 19,640 20,795
1981-82 19,210 19,674

The import of copper scrap has been furtheriliberzlised by the
Jovernment by categorising it under Open General Licence (OGL) under
the Import Policy 1985-90. Copper base scrap is an alternative or
supplementary raw material to concentrates in the production of refined
copper, but it is aleo the first choice of many manufacturers for uze
in the production of many semis alloys and chemicals. The quality of the
products manufactures limits the types of scrap which can b~ used by diff-
erent industries,

Government Policies in Respect of Distribution and Pricing

Since the demand far outstrips irdigenous production, India has
to depend on imports and will continue to do so taking into considera-
tion the limited resources of copper ore. Import of copper is canalised
throu;h MMTC. The objeciives of canalisation are ¢

Note ;@ Copper-base scrap meets 507 of the demand for conper in the
non-socialist countries in India, contribution of scrap is
roughly estimated at 157 of consumption. ’
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i Procurement of metals at the most competitive
prices through economies of bulk order and
tranaport;

ii ' Distribution of metal at the right time and
right place;

iii ” Keeping the sale prices at the lowest with
minimum margins for MMTC; and

iv  Customer service/satisfaction through streamlining
of distribution centres and procedures.

MTC has tso sources for copper imports, It has entered into
lon, term arraznvement with Zambia for supply of wirebars, 7ambia because
of geographical proximity is 2 natural source of supply, PFor copper rods
MW¥TC goes into spot tender from time to time. Limited shelf life of
rods, delicate packing, compuiritive price situation at a particular point
of time vis-a-vis the converzion co:ct in India, changirg duty structure
and limitation of handling are .ome of the important rea..ons for going
for spot purchases of copper rods,

The seliing price of imported copper is regulated by a Pricing
Commitiee headed by the Chief Co:rtrcller of Imports and Exports. The
pricing is normally done on cnst nlus interest on princigal. Ax for
instance, if the selling price of c~roper in Inuia is Rs. 44,500 per
torre, against the interna:ional free market price (LME)of about
1,270 vounds or about Rs, 19,57C, the differernce between the inter-
national free market price a~d the :elling price is explained by hi:;h
import duries which at precent are 23 high as 1177 plus countervailing
duty @ Re 3300 pt, which on the ba is of the c.i.f. cost cited =bove,
works out t- atout 18- HCL 2lso =ells at the price thu: fixed, The
hi:h duty structure is aimed at protecting the speratio s of HCL.

Note: The price paid by ¥WMTC in long contracts may also be said to te
the love.:t because the premium pai. on theue cnntract.: over the
L¥ME prices are not obtairable in purchase: in the International
free market (Londor Metal Exchange). The prices to be paid in
any spot purchases are inveriably hisher tnan in the 1lsng term
contracts ~ith proaucers.

@ (Refrr fantnnte on next pame)




Although domestic prices are lirked to the international
prices, there is a time lag in the formulation of the domestic
prices. As a result the domeatic prices increasing with the inter-
national prices but do not come down immediately when there is a
fall in the International prices, This evidently encourages a great
deal of speculation. Anyone can guess fairly correctly whether MMTC
prices would go up or down, but it is the uncertainty about the
extent of change that fires speculation,

From the producer's point of view under such circumstances it
means that either the customers would not 1ift or delay liftirg mat-
erials specially $ince the registration policy also dnes not bind them
to 1ift their committed tonnages, or there could be sudden heavy registiration
of demand, depending upon which way the speculation predominates, It
distorts planning and upsets all calculations.

The distribution policy for copper itself is characterised by
a number of supperfluius regulations. Consumers are divided betweem
HCL and M TC and a consumer cannot shift from one azency to another.
Such a policy is pertly infiuenced by the nece:szity to er ure disposal
of domestically produced copper. The consumer, nowever, would like
flexibility inobtaining corper either from HCL or YITC “epending upon
where tne material is available, In the abusence of such flexibility,
consumer.: are left in the lurch if there appointed supplying ageney has
no cozper in stock,

Tt is snmetimez advocated that distrib . ti-n of both indigenou-ly
produce! copper an. imported copper should be handled by one awency to
provide +the single window system throu h MNTC. t iz a vocated to be
advantageous to both the producer zn? the industry. The advantages fo
the producer would be 3 i} MMIC will :arket the entire output of HCL
including even the cubestandard m:terial; ii) MMTC ean make 100 percent

tote: It heeds, however, bz mentinred that i¥ HCL w#ere to market ronper

at cost plus prinecipal, its sellire price:s would be even hisher

than the domestic selline price. of imported copper because its

cost of production is mucn higher than the i ternationally competitive
leveis,

® “From 707 ad valorem, import duty sent upto 1007 i November 1982,
then tn 105 percent in the next m-nth and 1157 in March 1984 and
117 7 from 1285 onwards,
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cash payment which is expected to improve the liquidity position

of HCL; and iii) based on MMTC's wide contacts with the consumers,
essential feed back can be given to HCL about the consumer's require-
ments regarding quality, delivery and type of material. Advantages

to the industry are also expected to be many such as ¢ i) all indus-
trial customers will be serviced by one agency; ii) MMTC can se
arrange the inventory holding that the costs could be brought down
considerablys iii) pricing can be arranged so that the unhealthy comm-
ercial practices are not followed, iv) the present hitterness of
customers who are asked to switch between HCL and MMTC periodically
can be eliminated; and v) cross country movement of metals by HCL

and also by MMTC can be eliminated., MMTC has about 20 distribution
centres, one each in almost every State of the country.

The answer to the distribution problem lies in three major
changess

1 bringins about coordination between the two supplying
agencies, just as in the case of another non-ferrous
metals;

2 makirg a realistic assessment of demand which would c3ll
for among other things, firm monitoring by the Directorate
General of Technical Develocment (DGTD) and other technical
authorities; and

3 introduecing a reasonable reg. tration policy which does
not tnhrow the prducer at ti- consumer's .iercy or the consumer
at the produc=r's

Government 3trategy, Policies and Incentives to Develop the Mines
and Copper Industries

Unle:s new Adeposite of large reserves like Malanjkhand are dis-
covered, the chances of meetins even 507 of the demand (except for short
periods when a new mine-umelter complex come:s up) are remote. Therefore,
the shori7ill in demand has to be met by one or combination of alternatives
such a5

a Import;

b  Increased use of scrap;
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¢ Smelting and refining of imported concentrates
at new smelters/ refineries located in suitable
areas;

d mgrine resources development if possible; and

e removing the imbalances between mining, concen-
Jration and smelting capaciiies. This may ease
linkages in different regisns.

The first two points are receiving adequate attention and both

together are taking eare of nearly 60-65% of our all demand for copper

metal,

The third and fourth alternative are of longer gestation and may

not be of immediate help. The last alternative needs strategic planning
and execution,

A

Halanjkhand Copper Project w:s sanctinned +ith the iiea that
the concentrates from Malanjkhand -ould be treated at Khetri
smelter. The project has been commissioned with the output of
copper at full capacity as under

Ore ) Grade Annual recoverable
(tfiliion tpy) (~ Cu) met21 (Tonnes)
2.0 1.3 23,077

The project has been commissioned but the “hetri smelter expansion
has not materialised, The gap of 14,000 tpy persists 3

Mines of Khetri Gas between mines
»lus Malanjkhand Smelter Refinery Refinery output
(Tornes of Copper)  (tornes) (tonnes) (To-res)

45,000 31,000 31,000 14,000




As a result, the concentrate is being sent abroad for toll
smelting. There are four alternatives to bridge the gap :

The first alternative would be to sei up-a suelter at
Malanjkhand, Prima-facie it has been observed that the
minipum economically viable unit along with by product
sulphuric acid facility is 50,000/60,000 tpy. The present
capacity of the mine and the additional resources established
around Malanjkhand do not warrant that.

The second alternative could be to sell concentrate in the
world market, The international prices being low HCL would
sustain perpetual losses,

The third alternative would be tn toll smelt excess concentrate
in foreign smelter as is being done at present, Toll smelting
is a comparativ:ly expenzive proposition. The cnst of 01l
smelting pres-ntly worxs out to Rs. 11,500 per tonne of return-
able copper, Against this ircremental cost of production in the
exn-nded smelting and refinin:, is es;timated to work out tn

Rs. 4,000 per tonne.

The fourth alternative would be to augment the capacity of the
¥hetri smelter through oxygen encichment of the process air in

the flach furnaces. The main inve-im2nt in the expan-ion of Khetri
smelter would be ir sotting up an oxyg=n olant. Alongwith expan-
sion of Khetri amelter. The Kheiri refinery has also to be expan-
ded tn treat the inrreased blister c-poer output from expanded
smelter, The pre:ent relinery at khet i dne- nnt have a purifi-
cation section. The pr-oosal to szxpand the refinery ha: ta include
the purification vaction to cnsure that the nualitv »f the final
prnrduct is acceptsrle to th electrical sector. Fulk of the require-
ments of electrical seector at precert are imported.

Ambama .a Mine in Gujurat is bein developed by Gujmrat Miseral
Dev-lopment Corporatio (3IC), ''n- copper concentrate from thi:
pol;ietalliec ore vill not ba 2ahle to mest the qutlity reanirement:
of the feed of the uame tic .melter. and, therefnre, will have to
be toll =melted abhroad.

[




40

C Mine Concentration Balance

As against the ultimate production capacity of 9,000 tpd in
Khetri Copper Complex, the designed capacity of the concentrator
is 5,000 tpd. Certair. modifications o the plant through
installation of equipments in crushing and griniing systiem,
woulll be necessary tc augment the capacity of Khetri concen-
trator. HCL is, however, trying this by setting up of ore
sorter prior to the concentrator so that the facilities suffice
to handle the quantum of output.

D PBastern Sector

There is an imbalance betwien mining, milling, smelting and
refining capaeities in the Eastern Sector,

The installed capacities are as follows :

1 a Ore raising

1,85 million tonnes

b Contained metal - 20,160 tonnes
Equivalent refined Cu - 18,043 tonnes
2 a Concentrates - 1.551 million tonnes
b Refined c-pper produced
limited by concenirate - 15,299 tonnes
capacity
3 3melier - 16,500 tonnes
4  Refinery - 8,420 tonnes

The capacities in the ¥Western 3Jector are already tied up with
Malanjkhand concentrator, As such there will be no surplus capanity
available to treat matorials {rom the Eastern sector. Pcrusal of the
various capanities in the Eastern zectoar brings out the fnllowing
imbalances
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i Between mining and milling - 0.28 million tpy
ii Between mining and smelter - 1,543 tpy
iii . Between smelter 2nd refinery - 8,100 tpy

To dvercome these imbalances, various expansion projects have
been conceived by HCL. These are :

- the smelter at Mosabani is being expanded to 20,000 ipy
with the help of oxygen enrichment of process air with
augmentation of refining canacity:

- a new concentrator plant of 3,000 tpd capacity is being
built at Surda to eliminate the mis-match of mines output
and concentrator capacity and also as replaemmnt of the
old concentrator;

- some minor expansions of mires are being undertaken by
employing some additional equipments to fuller use of
hoisting capacities; and

- the by-product plant at ICC is being expanded to treat
the entire generation of clime from expanded refinery
capacities at ICC and KCC. The excess of slime at precent
is sold out.

E R:finery-¥ire Bar Bala-ce

The installed capacities of the wire btar plants of HCL are as
follows

KCC, Rajasthan - 31,000 tpy
ICC, Bihar - 8,400 tpy

However, Government of India has decided tn install continuous
ens3t copper rod project based on high grade capper cathodes to he imported
by ¥ 'TC., It may be located somewhere i iestern India alongwith the
naiural gas pipelines, As a reiult of this development, it is not nece-
ssary to augment the capacities of the wire bar plant cither at Ghatsila
or at Khetri,
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Legal and Institutional Aspects

1 Treatdent of Foreign Capital

Forejgn Exchange Regulation Act (FERA) and provisions of
foreign investment and collaborations are not applicable
to copper industry since copper mines znd smelters are
owned by the public sector and copper and copper alloys
semis industry is by and large financed indigenously.

2  Protection of Environment

This is governed by : i) Environment (Protection) Act 1986;
and ii) vater and Air Pollution Control Act. For stirict
enforcement of the new Act, an implementing authority has been
set up by the Department of Environment & Forest to check fur-
ther degradation of the environment.

The Act gives sweeping deterrent powers to the Central Govern-
ment. It provided for prescribed punishment i.e. five years
imprisonment or 2 fine of Rs. 0.1 million and seven years im-
prisonment for contravention beyond a period of one year after
the date of conviction and a fine of Rs. 5,000 for every day
of contravention.

The Act al.o provide:s for punishment where an ofience has been
committed by any department of Government public undertavings,

In such cases, the head oi the department shall be deemed to be
guilty of the offence and shall be liable to be prosecuted against
andi punished.

The implementing authority will have wings for developing stand-
ards monitoring and enforcement. These wings will be manned by
gcientific administrative ani legal personnel.

The degradatior due to mining projects will b= =sought to be
minimised through a system of environment impact assessment
before the start of such projects.
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.

The new Act w®ill not replace the existing Central and State

- organisations but will only assist them in discharging- their
furetions. The Centre will have the power to intervene if other
measures fail. k

Measures Taken by HCL for Protection of Environment

There are basically four forms of envirommental hazards in
various fields of copper mining and smelting operations. These are
solid waste, liquid, effluent gaseous discharge and noise., There is
presently no legislation in India specifying the upper limits of
tolerance of the above agents of environment hazards. The Ministry
of Bnvironment and Forest has however, issued guidelines for environ-
ment controls in mines as well as smelters.

1 Liquid Efiluent

The sources of liquid effluent are from mines, fertiliser plants

and other proce.:s plants., Generally these effluents are treated

to take care of toxicity. Effluents are reguired to¢ be al .o treated
for eliminating high quality of susperded solids.

2 Gaseous Effluent

The source of gaseous effluent are from the :melter plant, acid
plant and fertilizer plants. Further the dust load in the mires

are required to be maintained within safety limit, Toxic gases
like carbon monoxide and nitrogen oxide are released during blast-
ing., These alongwith diesel engine exhaust gases, are being con-
trolled and maintained bnlow the acceptable limits by adequate
ventilrtion of the mines. The dust in the crushing sections

has been cortaired by proper operation of dust extraction equip-
ment, The sulpher diexide emitted from the smelter is consumed

in by production of sulphuric acid, However, dut to frequent
interruptinns of sulphuric zcid plants at Khetri and Mosavani due

to power shortage, atmosnreric pollutinn is »ften noticed., During
this time, the gasses are let off throush sufficirntly high chimney
to reduce the concentration of sulphur dinxide and other toxir gases
below the accentable levels, lowever, with captive power generation
this problem is not likely to persist,.
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3 Solid Waste

Areas have been located fur proper dumping of solid wastes
from the mines. ‘Me solid waste from fertilizer plants are
disposed off on a regular basis. The tailing from concen-
trator plant is being disposed off in a tailing pond from
where the clear water would be recovered for re-use in the
plant. Planning is in hand to dispose tailing from concen-
tration at ICC in tailing pond.

4 Noise

No specific stulies hav2 been coniucted by HCL so far for

ascertaining the noiss pollution. However, ear-maffs have
been provided by HCL to the persons working in high noise

areas.,

HCL has taken steps itn ausment the laboratory facilities
for monitoring the liquid effluent and the mines discharge.
rrangements have also been taken in hand for monitoring the
dust borne by the exhaust gases, Both at Khetri and Ghat-
sila, integrated neutralising system for liquid effluents
are being planned. M/s. Dharamsi Morarji Company has been
sngaged as corsuliants for anti-pollution measures.

e

Safety Health ~nd ‘iorxing Conditions

All proluction activities whether in a working mine, underground
or open east, or in a plont are attended with many hazards lik2ly to
result in the deiterioration of health, minor or ma or accidents and even
death. The undesirable results of these hazards are m2inly due to human
failures, which can be avoided by adoption of correct techniques, design
and safety measures. inismum safety provisions have been indicated by
relevant Mines (Amended) Act 1984 and Factories Act and rules and regula-
tions framel therein. These romalations are enforced by the Directorate
General of Mines Safety (DOM3) and Innpectorate of Factories under the
¥inistry of Labour,
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Table 16 Occurrences of Major Accidents in the HCL Mines and Plants
During 1981 to 1983

Rate per 1,000

No. of Persons persons Employed
No, of Accidents Seriously Serious
Peried Fatel Serious Killed Injured Death Injury
A Mines
1981 5 164 5 164 0.33 11,2
1982 3 128 3 130 0.20 8.7
1983 2 145 2 147 0.10 10.08
B Other than
Mines
1981 1 32 1 32 0.10 3.6
1982 NIL 31 NIL 31 NIL 3.4
1983 4 23 5 25 0.50 2.7

Source: Directorate General of Mines Safety (DGMS)
Dhanbad (Bihar).

It is estimated by DGMS that the total direet and indirsct cost

of fatal accidents works out at about Rs. 0.375 millinn to
HCL.
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Steps taken by HCL to improve safety standards are as follows

Technological improvementis have been introduced in the
field of raising, blasting, stoping etc. to reduce hazards
in mining operations;

- 4'Monitoring and review of safety practices to identify weak-
nesses in the system and take corrective action;

~ Training programme and safety campaigns are organized to
generate safety conciousness and s+ill in reducing unsafe
practices and hazards. Mines safety weeks are orsanised
on an annual basis; and

- A special sub-committee of the Joint Cornsultative Committee
on Sifety has been constituled at the highest lev:l of mana-
gemeni on matters concerning safety. This provides excellent
opportunity for workers participation in safety management,
The safety commitiee has now the statutory backing of the
Mines Act(Ammended) 1984.

Wagze Levels

Wage level: ir the public sector enterprizes are agreed through

long term wage settlements between the management and the workers.
Eureau of Public Enternrises (EPE) constituted as an administative
unit under that ¥ini:try of Finance is the nodal arerncy for such
settlements, HCL revised its wage structure throuzh such settlement
on 1.8.1922, .

HCL giveg 5,337 of tiie wages as bo-us io the employees under the
Paym-nt of Ponus Act (as amended uzto 1980). This is irrespective
of snether or not the employer has any allocable surnlus in the
accounting vear. The bonus is sub’ect to a maximum nf 207 of waces
of emnloyee If Justified by the avsilability of allncable surplus,

Production ineentive JScheme is ope=ited outside the provisions of
payn-nt of Bonus Ac.., It is direc:ily cn-related with seniune increase
in overell volume of production. It becomes ~dmissible only on
attainment of a specified thresholi level,




.‘...0...0..0'.‘......OO,....'....C

47

The wages in the semis industries are governed by the settle-
ment arrived between private management and workers unions. Such
agreements are usually operated for a period of maximum three

years. The provision of payment of Bonus Act are applicable to
the private sector as well.

-
Institutional Organisation

HCL comes under the administrative control of the

Department of
Mines which controls its functioning through the Chairman appointed
by it.

Budgetary support to HCL forms a part of overall financial allo-
cation made to the Department of Mines by the Finance Ministry.
Scheme of expansion/new projects and the

ir priorities are approved
and fixed by the Department of Mines in consultation with the

Planning Commission and within the overall financial allocation
accorded by the Finance Ministry.

BPE is a2 nodal staff agency to provide managerial, advisory and
performance monitoring services in various f

acets of HCL management.
During this process, RPE gets actively associated with the Depart-
ment of Mines as well,

HCL functions through a Board of Directors headed by its Chairman,

HCL coordinates with the semis manufacturers throush f

4 ixed linkages
in terms of identification of firms and the quantum of metal to bLe

lifted within the specified time scredule. Aall thiz is decided by
the Committiee comprising of representatives of MMTC, Department of

Mines, HCL, Directorate General of Technical Development (Devart-
ment of Industry) on a half yearly basis,

Stragegies of Development and Cooperation

a

Nor Bxploited Deponsits

Details of reserves in respeet of non-exploited but known
denosits are furnished in Appendixs Cu-XI and Cu-XII.

The total reserves in these known deposits are .ummarised in
Table 17.
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Table 17 Summery of Reserves in Non-Exploited but Known Deposits
/4

(3 \

. Insitu Reserves in Million Tonnes Total Metal
- and Grade 7 Cu in '000
Proved Probable Possible Total Tonnes

i Projects under consi-

deration/formulation 27.79 ~ 27.52 1.29 56 .60 738
(1.25) (1.35)  (1.55) (1.30)

ii Deposits apparently 18.11 70.42 29.16  117.69 1,610
viable (1.42) (1.37) (1.53) (1.37)

iii Paramarginal and sub-
_marginal prospects

a) Above 0.67%Cu - 19.89 27.95 47.84 534
(1.26) (1.01) (1.11)
b) Below 0.6 Cu - 43,57 41,22 84.79 242

(0.22) (0.35) (0.29)

Sub Total iii - 65.46 69.17 13?.65 776
(0.55) (0.63) (0.59)

Grand Total

a Above 0.67 Cu ' 45.90 117.83 5¢.40 27°2.13 2,862
b Below 0,67 Cu - 43,57 41,22 84.79 242
A1l Deposits and Prnspects 45,90 161,40 99,62 306,92 %,124

Of the reserves tabulatcd above, the d:-posits cntegorised as
projects under consideration/formulation would te in a stace of ex-
ploitation in the VII and VIII Plan period. The projects have been
indentified in Appendix Cu-VII and correspondiny investment in Appen-
dix Cu-VIII. Important new deposits under corsideration are as fnllows :

090 000 00000000 0000000 00000000000 CCGES
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1 Tamapshar - Rakha - Sidheswar in Singhbhum contains large reserves
by undertaking open pit mining together with large undergroumd min-
ing, a larger output as compared to underground mining is apparently
feasible. Moreover, open pit mining may permit lowering of both cut-
off grade and workable grade enhancing thereby the recoverable reserves
by nearby 30% While it may take 10 years to start full fledged
undqgground operation, it may take 3 to 5 years to start an epen
pit mine. This provides ihe option to increase production as well
as maximise recovery of metal values from the deposit.

2 Ambamata Project is a polymetallic project teing developed by the
Gujarat Mineral Development Corporation. Since there are no smelt-~
ing facilities for polymetallic concentrates, the concentrates have
to e exported for toll smelting.

3 Dikchu Co.per 7inc Deposit has 3,107 copper and 0.997 zinc. The
copper recovery in the concentrates is about 90+, The Himalayan
base metal d-posits are quite attractive as far as their metal con-
tent is concerned. However, t:eir structural complexities, hostile
terrain conditions and inaiequate communieations and other infra-
structural facilities pose many problems in the way of their economic
exploitation.

4 Akwali and Banwas are the two new projects in Western sector that
may play a supnlementary role in lengthening the life of the overall
copper mining., The working mines appear to contain copper at the
rate of 2.1 thousand tonnes (Khetri and Kolihan) to 2.5 thousand
tonnes (Khetri, Ko.ihan and Chandmari provided exrloratior proves
centinuity of ore in Chandmari) per metre down to a depth of 300 m
from the surface., The other five better known depesiis together
may provide one thousand tonnes of copper per metre depth in-situ
reserve3 down to 200 m depth from the surface. If the annual rate
of extractior i, 10 w in Khetri ard ¥olihan mines and in five other
mines, the availability of copper metal from Rajasthan for the next
20 years may amount to 14,5 to 16,5 thousand tonnes per year. App-
arently it would be difficult to -ubstain an annual production of 20
to 25th,tonnes per year for more t'an 8 years after which the availa-
bility from working mines in Rajathan may -harply decline to a level
of only to 10 to 15 thousand tonnes a year. Thereflcre, three sieps
are nece.sary : i) opening of sup»nlementary mines in the known
apparently viable deposits (Appondix Cu-XIT); ii) depth-exploration
in the workinz and viable deposits; and iii) intensive exploration
of paramarginal and .ub-maryinal deposits of Rajazthan,

(..................................
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Most of 37 paramarginal and sub-marginal prospects (Appendix Cu-XIII)
spread all over India are of small dimensions and have net been
explored in depth. Any prospect having the potential of yieldinz
atleast 10 thousand tonnes of ore per metre depth over 500 m

sirike length with an average grade of 1.5% copper or so may be
explored in details alongwith exploratory mining and 100 to 200 tpd
pildt plant facilities to produce concentrate (4 to 10 tpd). There
are only 17 pr spects with grade of above 1.2% copper out of which

8 have more then 2.0 million tonnes of ore. Six prospects have an
average grade of 1,507 copper or above, out of which three have more
than one million tonnes of ore,

The average availability of copper from these 37 prospects is seven
thousand tonnes based on 507 recovery from in-situ resources.
Assuming the life span of each prospect to be 20 years, the average
annual production from each prospect would be of the order of 350 tonnes
of metal equivalent or to about 0.57 of the envisaged annual produc-
tion of 65,000 tonnes from 1988-89, Since it would take atleast five
years to set up any mine-concentrator unit into commission, it would
be necessary to plan production from 10 such depo-its every 5 years
16~ achieve an increase of 57 in production capacity every 5 yaers,
Simultaneously, every year, atleast two such deposits have to be
explored and proved., If the minimum ¢ loration of a prospect is
carried out at 50 m x 50 @ grid, the annual drilling rate required
would be 80 holes of 300 m depth each when the success ratio is 507
Thus, atleast 240,000 m of exploratory drilling in 10 prospects every
five years will be required to sustain the growt: rate of about 57,
This wou’d amount to atleast 80 m of exploratory drilling every day
or constant deployment of 30 drilling machines every day (assuming
annual drilling of 800 m per rig) for prospecting purposes,

The working mines and better knewn deposits in India taken together
can possibly pruvide 65,000 to 72,000 tonnes of copper at an extrac-
tion rate of 10 m per year (Appendix Cu-XIV). If combined »~pen pit
and underground mining system is adopted for Malanjkhand and Rakha-
Sidheswer area, the possible increase i productinsn capacity at the same

rate of extraction would be 25,000 tonnes at ¥alanjkhani and 13,000
tonnes at Rakha-3idheswar area.

Thus a possible increase of mine production canacity from the existing
mines in the near future may be of order of 40,000 tonnes,
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From the above discussion the following actions are suggested:

- accelerating exploration and discovering new deposits at
the rate of atleast one prospect/deposit with a minimum
of 150 tonnes of copper per metre depth over 500 m strike
}ength every year; and

- exploring and assessing the possibility of increasing min-
eral reserves and production capacity in existing mines and
minerals deposits by suitably changing the cut - off grade.
Reduction of cut-off grade will generally result in increas-
ing mining width and lowering the average grade. The Yincrease
in dimensions may be such as to permit open cast mining to
be adopted or to introduce bulk underground mining methods.
Because the tenor of the ore will be lower, various alter-
natives available for preconcentration need be ex=amined.
Heavy Media 3Seperation (HMS) and various ore sorters are the
techniques now available to reduce the cost of beneficia-
tion of copper ore.

Main Area for Cooperzatior of the Sub-rezional, Regional and
the Countriea Quiside the Region

Necessary expertise in the field of prospectiing and exploration
for cooper are available in the country., Exoertise 2nd facilities for
preparation of feasibility reports, development of mires and settirg up
of beneficiation plant.: for cooper are als» available to a large exient
but foreizn te hnical assistance as a back-up con-ultarcy is still required
in certai~ specialised areas of mine design ~nd planning ani benefli-
ciation for polymeta lic ores, These specified areas in which the foreign
expertise or export o” technolory may be wirranted are sczelt out below

1 Prospecting of Lineral Re:sources

A 3Survey anl Fxploration
D

The Geological Survey of India (G;T) hxs the nece:sary
exprrtisze for undertaking -eophysical, geochemical and sround surweys,
GsI may, however, require assistance from i-ternmational acenciex fnr air-
borne reriscnal reconnaissance by way of specinl equinments for extenzive
areas such as in Rajasthan and concealed deposits as in Madhya Pradesh,
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Systematic investigation over a period of years has brougnt
to light existence of important potential mineralised belts in Rajasthan.
A large potential area extending from a 1little south of Delhi to Amba-
mata in Gujatat is one of the most important belt in India. The rocks
exposed extend well over 700 km in length with a cummulative width of
more than 150 km, Within this area of over 100,000 km“ bulk of the
explorationm®work has been centered in 20 sub-areas in about 90 occurren-
ces of lead, zinc and cooper, The aggregate area of 20 sub-areas consti-
tutes very small fraction of the total potential. The pattern of explora-
tion hitherto has been one of concentrating around small areas rather than
expanding the potentialities over large mineralised districts., 3uch
investigation of large tracts may involve sophisticated instruments for
pinpointing the economic mineralisation in the belt,

Huge deposits of various non-ferrous metals are also reporied
to occur under the desert cover of Barmer cistrict in Rajasthan stretching
over an area of over 28,300 sq. km,

world's copper resources increased from 154 million tonnes in
1960 o 451 million tonnes in 1976 mainly due to cont:ribution of copper
metal from Peorphyry copper deposits averaging between 0.37 to 1.0 copper
in grade, Similar increase took place in India due to the discovery of
Malanjkhand copper deposit during the same period, Presently, Porphyry
coprer deposits comprise nearly 50 of the world's copper resources,
But similar deposits of Malanjkhand contributes only 267 of the country's
copper resources., It is quite possible that exploration in the vicinity
of ialanjkhand may provide more economical ~eposits, Technical assistance
from foreisn agencies may prove catalytic in locatirg the further con-
cealed resources near Malanjkhand in Madhya Prade-sh,

B Detailed Exploration

Mireral Exploration Corporation (MEC) ic fully esuinped to
undertaze detailed exploration by way of drillin,c and exploratory mining
to prove tne ore reserves in minernl deposits facilitating investment
degision for exploitation.
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2 Exploitation
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a Necessary expertise is available with HCL, for preparation
of feasibility reports and detailed project report for small
and medium scale copper projects, Other agencies such as
Jndian Bureau of Mines (IEM) also have the requisite exper-
ties for preparation of feasibility reports for small and
medium scale copper projects, For large projects, foreign
assistance is still considered necessary.

b In the area of mine planning and design for non-ferrous met-
als, appreciarle progress has been made in development of
indigenous expertise, with the assistance of back-up con-
sultaney from reputed firms of foreign consultants such as
Selltrust Engineering, U.K. 2nd Golcer Moffitt and Associa-
te3s, U.K. The Planning wings of HCL are in a position to 4o
detailed mine planning and designing under the overall guid-
ance of foreign consultants. However, associatior of foreign
consultants may still be required for some more time before
HCL ig in a positicn to reach the level of self-sufficiency
in this area.

In the area of mine corstruction, expertise is available with
the indizenous agencies such as Cementation Company Limited,
Mineral Exploration Corporation (MEC) and Bharat Gold Mines
Limited (BGYL). However, none of these companies have exper-
tise in high speed shaft sinking and tunneling. ®fforts are
being made to train BGHML personn=l in the above area ir. ihe
foreign countries and also for obtaining forei :n technical
rollaboration for 3BGML and MEC in execution of hi:h speed shaft
sinkin:s and tunneling.

3 Eeneficiation

i Laboratory Faciiities for Development of Beneficiation
Technigue for Ores

National Labnratories like Nati-nal Metallurzical Laboratory
(*™L), Jamshe ipur, IBY, Na-pur, Bhaba Atomic Research Centre (BARC),
Hyderabad and Regional Research Laboratory (RRL), Bhubaneshwar have

the reauisite facilities and capabilities to carry ont investigation
to develop proce:ses (except for complex multimetal deposits) for
productinr. of mineral concentrates. As regards complex multi-metal




deposits, where production of clean concentrates has not been possible
so far by physical beneliciation alone, the country shall have to obtain
from abroad viable process know-how., In fact, Government of India is
currently pursuing this matter with the Soviet Union and Poland.

ii Design & Engineering Capability for Beneficiation Plants

In the past deczde, the country has developed sufficient
expertise to implement beneficiaticn projects either on a consuliancy
or on turn-key basis. A number of agencies are capable of executing
such projects. However, as in the case of multi-metal ores and other
similar critical cases where specific expertise will be rnecessary, it
is desirable to have an open door policy to seek and obtain the nece-
ssary expertise from agencies outside the country.

4 Extraction of Metals

a  Copper

In the area of ctmeltin: of copper, flash smelters have been
established both at Khetri and “Ghatsila by HCL with the technical assis-
tance/collaboration with foreign parties. Certain technological and
operatio:al problers were found at Khetri smelter and ‘hese have been,
by aad large, overcome, with the technical ascistance fiom a foreign
consultancy firm. For improving the quality of wire bers also, iiCL had
obtained teinical assistance but winding sire quality iz yet to be
satisfactorily attaired by the company. Efforts in thi: directiion are
teing continued by HCL with in-houseexperiise.

For expanzion of sm-lters and reflineries, necesgsary oxper'ise
is not available irn the country. CL i: obtaining tne necessary tech-
nical a-sistance/collaboration or rhetri =melter exvarsinn from “/s. Onto-
kumpur Oy, Finland ni for ICC/¥CC refinery expan:inn from M/s. Mitculizhi
tetal Corporatisn Liwited, Japan.

b Precious and Minnr “etal:s

In the Sin:,nthum belt, the conper deponits alvo contsin sthirr
a:sociated mrtals like nickel, moljyodenum, cobult, selenium, telluriunm,
&old, =ilver and nloo rhenium in traces of very swmall percentage,  witn
farei;n technic=1l as.iistance, a plant for recovery »f selerium and nickel
from anode .lime: 2t I7C, Ghatsila has already been entadblished 2nc has bren
in operatinn for the laut few years, HCL en inenr: have thensalves da.imed
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and set up a precious metal recovery plant for extraction of silver
and gold from the anode slimes which has already been operational for
more than six years. Recovery of tellurium from the electrolytic re-
finery slime has been successfully established on pilot plant scale
through R&D efforts at Ghatsila. For the extra¢tion of cobalt from
converter slag at Ghatsila, technical assistance from Qutoxumpu Oy,
Finland is Deing obtained. For expansion/setting up of selenium and
nickel sulphate plants and precious metal plants also, technical
assistance of Outokumpu Oy is being obtained. The plant is under ex-
pansion to handle increased availability of slimes from Ghatsila and
Khetri refineries.

5 Project Implementation

The level of expertize available in respect of basic enzineering,
detailed ensineerin; and project enzineering, in the country with con-
sultants is adeguate to handle all the activities related to project based
on indigenous know-how, These consultants are now in a position to under
take the preparation of basic en ineerin; package with minimum foreign
assistance. Thus, it is now po:sible to maximise the Indian participa-
tion in these important areas. However, in areas like recovery of trace
metals where previouz experience is not available indigenously it may be
necessary to solicit foreign assistance.

6 Research and Develocment

a Recovery of Copper by Nump Leaching of Low Grade
Oxidised and Lean Sulphate Ore.

Large quantity of copper is and will be available from oxide
ore with 0.57 to 0,6% conper and lean zulphide with C.”% to 0.3% copper
duric ; the open pit mininsg of Malanjknand copper denn-it, Prelininary
test on leachinz of thece ores indicated the possibility of racovery of
a significant amount of primary copper which ma~- otherwize be lost as
waste, Purther, tests on developing a suitable process, however, have
-0 be carried out. For this purpose foreign consultants are being
appointed to undertake necessary tests and desiin the entire industrial
operation, if the tests are successful.
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b Foreign consultancy may be warranted in respect of studies
relating to the treatment of slag and reverts (including heat-recovery,
optional cooling rate and floatation) reverts, purification of electro-
lyte and recovery of valuable metals from process waste,

7 Copper Alloy and Semis Industry

There are a number of foundries in the medium and small scale
secior which claim to supply castings of special alloys of copper. There
are still areas for development with regamd to saterials using alumi-
nium bronze, nickel - alumirium - bronze and alloys for the heat exchanger
and ship building industry. It may be difficult to take advantaze of the
present proven technology available elsewhere because of factors, such as,
non-availability of resources, meagre infrastructural facilities, hich
cost and high production tates (vic-a-vis demand) of adopted technolozies.
of course, overzll proven technologies have been succescfully adopted
in the country, for example, continuous casting of 21loy strips and
section, adoption of high speed rolling mills with automatic gauge control
facility for producing thin gauge sheets and strips of continuosus lergth
with precious control, protuction of c.c. rods etc.

Purther technicsl input may be needed in some areas. For ex»mrole
continuous ca:t strips could be utilised for the m=nufacturs of tubes by
suitable forming 2nd welding operations. Continuous c2:t rods can be used
in some applications where extruded rods con te dispensed with, thus
affordi-g reduction i.. cost and better yvield. Continuous cast rods of
electrolytic conper ¢-n be used for the manufacture of 1 ng lenrth maanet
wire without breaks, for railway overhead traction cable ete. The radiator
ind 'stry can al- o benefit throuzh manufacture of welded tubes for
radiator anplications. Thin gauce strips produced can be used Tor radintnr
applicatiors, cable wrapping-, co-axial carle ~heat & ete.

The other new nreas *hicn may need forei.n experiise are the
manufacture of fine and ultrafine .irer, thin foil by rollins and proaducts
made out of .oame of the alloys such as beryllium corner a'c.




The country is self-sufficient in production of forged components
which require smaller presses but when it comes to manufacture of larger
components fcr electrical industiries, the problem is one of lack of quality.
In the extrugion area, economic manufacture of commutator segmenis of the
right qudlity is still posing a serious pro:lem. The printed circuit board
industry has very promising potential and coupled with the employment of
powder metadlurgy technique the scope could be considerable for components
for computer and other electronic irdustry productis,

The other areas rel:te to manufacture of high conductivity copper
itemes cuch as chromium copper, zirconim ccpper, cadmium copper, silver
bearing copper for welding tips, continuous cast moulds, switch and seg-
ment components etc.

The cost of intrnduciion of moderr technology and hish producticn
rate vis-a-vis demand may discoura e introduction of rodern facilities.
It may be a2lso worth noting that wi- hout nodern facilities and capabili-
ties it would re difficult to meet the growing demand of snecial products
and the area calls for special attention.
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ALUMINIUM INDUSTRY

INTRODUCTION

In India, primary aluminium is currently produced by four
comparie:, Bccounting for a total of 362,000 tpy installed capacity.
Of these, the Bharat Aluminium Company in the Public Sector (BALCO)
has a capacity of 100,000 tpy. The three private sectior companies
zre - (1) Indian Aluminium Company (INDAL) with 117,000 tpy caparitys
(2) Hindustan Aluminium Corvpn. (HINDALCO) with 12¢,000 tpy; and
(3) Madras Aluminium Company (MALCO) with 25,000 tpy. These entities
in the private sector have substantial forei.m equity participation.
Aluninium Company of Canaia (ALCAN) holds 50.6% of INDAL; Kaiser
Aluminium and Chemical Corporation of USA holds 26.7< of HIDALCO
»nd Aluminium Italia has 207 of the equity in MALCO.

Despite ihe large share of private ownership, control of the
pricing, production and distribution policy is in the hands of the
government. Imported aluminium is made available o consumers at the
sane price a: the domestic metal by suitable fiscal ad justments.

This is to protect the interest of local producers while ensuring a
fair price t» the consumer. Present re ulations require 50 of all
domestic metal to be eleciric conductor grade aluminium. The MNTC

imports and controls the distribution of imported metal in order to
maintain an assured level of supply to industry.

The retention pricin; system is the government's method of
keeping a tight control on the aluminium industry. Retention prices
are fixed for eacn aluminium producer on the basis of its cost of
produrtion and a specified return on capital. A sale price is also
fixed by the ;overnment. If the retention price for a particular unit
is lower than the sale price, the excess amount collected has to be
credited .o an aluminium regulation acecount. Similarly, if the reter-
tion price is more t-an the sale price i.e. its cost of production is
higher than .he contrnlled price, the difference is reimbursed from
t-.e aluminium re;ulation account, The better managed comnpanies claim
hat itne system penalises eificiency ani rewards inefficiency.
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Despite the problems with the electric power supply and pric-
ing, the industry has a number of projects under construction or
design. These are intended to make India an exporter of both alumina
and aluminium. In this context, India was admitted as the 12th member
of the International Bauxite Association late in the year 19683, The
integrated alumina/aluminium complex being commissioned in Orissa by

the Nationgl Aluminium Company Limited (NALCO)] will result in a major
boost to output.

HINDALCO is presently engaged in enhancing its capacity to
150,000 tpy. To feed the increased capacity, the company is presently
engaged to increase its alumina capacity to 300,000 tonnes per year
under technical collaboration with Hun.:ary, HINDALCO's captive power
plant - Renusagar Power Company - is being expanded to 350 M¥ eapacity.
HINDALCO is the only company in India with captive electric power,
which coni~ibuted to its relatively hish capacity utilisation. NALCO

will also have its captive power irn 1987 while 3AICO is going ahecad
with a similar venture.

Ever since NALCO was set up in the public sector and work started
on the integrated project in Orissa, the performance, management and
growth of the aluminium indusiry has been subjected to intensive review.
Quesiions of periodic ov:r supplies consequent to the commissionin: of
NALCO have given rise to the need for a long term perspective on the
exploitatior and use of Aluminium. However, the potential for its lnong

term growth ani utilisation is certainly beyond debate, ziven the interests
of overall economic development.




ANALYSIS OF THE TECENICAL AND SOCIO-ECONOMIC CHARACTERISTICS OF THE

BAUXITE MINES AND ALUMINTUM INDUSTRY

Bxploited Mines of Bauxite
-d

In India, there are 95 working mines at present, Nearly £ of
the mines are small mines with annual n~uduction of 1,000 tonnes or
less while at the other end of the scrle, 9 large mines account for
65.48% of production.

Table 18 Percentage Contribution of Bauxite Production -
Freque-ncy Groups

Percentage

Contribution in

Production Group No. of Mines Production (%)
Upto 1,000 33 0.56
-1,001 - 3,060 18 1.88
3,000 - 5,000 6 1,18
5,001 - 10,000 8 2.71
10,001 - 25,000 12 10.84
25,001 - 50,000 9 17.35
50,001 and above 9 65.48
95 100,00

Of the 30 mines falling within the last three groups, a signi-

ticant nunber are captive mines of aluminiun industry.
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Captive mines contributed about 1.84 million tonnes out of
a total of 2.35 million tonnes of bauxite in 1985. The reserves
in captive mines and availability of infrastructure are furnished
in Appendix }1-1.

The gradewise production of bauxite in India is as follows :

Alzoz (% Percentage Contribution
Abeve K0 0.69
55 «~ 60 12,06
50 - 55 25.94
45 - 50 59.57
40 - 45 0.23
35 - 40 0.03
Below 35 1.48

100.00

Nearly 85¢ of bauxite proaucei In India falls within the A1203
of 45 to 559 productior of special high grade with A1205 content
above 607 is negli ible.

Bauxite i: consumed in aluminium, abrasive, alloy steel, cement,
ceramic, chemical, iron and steel, oil and refractory industries, The
percentage consumption of bauxite in these industries during 1985 was
as indicated below:

Consumpfion of Bauxite

Induatry in 1985 ffz

Abrasives 4,10
Aluminium 78,40
Alloy Steel 0.39
Cement 6.15
Cerqmics 0.21
Chemicals 1.54
Iron & Steel 1.10
01l -
Refractory 8.10
100.00
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As in obvious, aluminium indusiry accounts for 78 percent of
total consumption in India. This is just below the world average of
90% of bauxite consumption in aluminium ipdustry.

Aluminium plants draw supplies mostly from their captive mines.
The supply @f chemical grade bauxite is mainly from Saureshtra area in
Gujarat State while abrasive grade is largely obtained from deposits in
Gujarat, ¥aharashtra and Tamil MNadu. Lohardagza in Bihar, Katni in

¥adhya Pradesh and Saurashtra in Guiarat are the principal areas supply-
ing refractory grade,

Aluminium industry generally uses bau-ite with Al 05 content
from 45 to 557, However, slightly lower grades with a suitable

blend are ~1s0 used depending upon other chara-teristics such as
freedom from reactive silica.

In steel industry, bauxite is used as sla- corrective in place
of fluorspar; bauxite should have 45 to 54 < 41,.0. snd SiO.. Hauxite
consumed in the refractory industry generally contains ™58 to 60
210, 2 to 3.5"Fe?O and 3.57Ti0, (maximum). 1In the chemical

indudtry, ovauxite hév?ng 55 to (plusy 607, A12O5 and Fe203 lecs than
27 is corsumed,

Lacour Worce in Bauxite Mines

The averare daily labour employed in operatinr bauxite mines in
1985 was of the order of 5,000, This excludes the lalour employed in
two minins projects viz, Gandhmardan and Panchpatmali mines in Orissa,
Tne ¢+illed 1nbour constitntes only 157 of the tntnl emplovment,

Intermedi~ry Consumption in Fxploited Mines ani its
Bvolutinn Durin ' Recent Years

The existing aluminium production eapacity i~ the country is
707,060 tpy. The requirement of bauxite for this cavacity iz around
2,2 million tonrer, A 2.4 million tny capacity mine is under ec-nnt-

ructin at yancaraimali to feed LATCO alumina plant of 800,000 Loy

caprcity,
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The nature of deposit determines the selection ¢of mining
method and conseguently the consumption in inputs. Since the Indian
bauxite deposits are near the surface and of a blanket type, the
choice is for the opencast method. In the initial years, when the
demand was lqw, manual mining in smaller deposits was adequate., The
subsequent expansion of the aluminium industry necessitated deve-
lopment of large mines capable of concentrated production. In view
of various geological habitats, the manual semi-mechanised and
mechanised bauxite mining operation co-exist,

Transportation

Transportation from the mine to the market or railhead is
carried out wholly by truck in case of small tornages. In all . the
important and large production mines, material from mirne faces is
removed by rear-dump trucks to the crushing plant where the material
is then crushed and loaded into repeway ouckets, Bi-cable ropeways
have also been ip use. In the Gandhmardan mine of BALCO, it is pro-
posed to vse the train-car system of roreway upio the mechani:ed
wagon loading plant at railhead. At NALCO, the latest sirgle flight
multicurved cable belt conveyor system has been planned for removing
bauxite over a 14.5 km. distance from the mine to the aiumina nlant.
The existing ropeways carry annua: tonnages rangin - from 200,000 to
300,000 tonnes. The Gandhmardan ropeway «ill earry 600,000 ipy and
the catle belt conveyvor of HALCO will carry 2.4 million tpy.

The investment on the mofe of transport within mine lease zrez
and to the loading point or railhead forms part of cverall project cost.
T.is also include the private railway sidins for stackin: and loading
facilities for bauxite,

Corsumption of Inputs in Bauxite Mining

Because of -“he varie: 20logical habitat and the cegree of the
mechanisation aiopted consumption of irputs por tonne of bauxite mined
varies appreciably, Consumptin= of inuuts in panecast mining of bauxite
nractised in India, is direcily related with the stripoir; rallio, ois-
tanee of laterite dumping place from the workins henches and locatinn of
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crushing and loadirg unit. Mechanised/semi mechanised mining of
bauxite is carried out ir Bihar, Madhya Pradesh and Maharashtra
states while in other states the ore is won through manual opera-
tions. Consumption of inputs keeping in view the causes of its
variations, is .reflected in Appendics Al-II to IV.

-

From the data it is discernitle that the manpower component
in the value of production of bauxite from the mechanised mines
operated by private sector, is about 16 % while in the case of mines
operated by the public sector, this componet rises steeply though
the cost of the other ianputs (not specified) is bracketed with it.
Tnis component alone makes the value of production of bauxite in
putlic sector mine more than twice the value of production of bauxite
from the mechanised mine operated by the private sector.

The rate of royu.lty presently levied in India is Rs. 8.00 per
tonne of bauxite irrespective of grade. In the case of Jamaican
bauxite, the levies are based on the basis of quality of bauxite a:z
per the details furnished in Table 19.

Table 10 Disagrresated Production Cost for Pauxite Mining
in Jamaica (1980}

(In U8 & ver tonne)

Item . .
Mine A Mire B
Capacity in tonnes/year 4,100,000 3,500,000
Nining 2,862 3,261
Dryin.; & Stora~e 2.315 5.183
Devpreciation 0.7%4 0.391
Administrative Jxpenses 0.82% 0.,012
6.736 8,847
Bauxite Levy 13,658 19,642
Roy~lty 0.276 0.275
20.670 20.764

Source: Jimaica Bauxite Institute,
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Government levies in Jamaica account for 67 to 69% of the total cost
of despatch per tonne of bauxite while in case of India these account
for 10 to 254 Other things remaining similar, the large scale mining
operations result in lowering the cost of production since the larger-
size mining equipments bring in economies of scale.

Evolution &Y Production of Bauxite and Value of Production
During the Last 10 years

During the last ten years, the production of bauxite has remained
practically stagnant becaue : (i) there hzs been no addition to the smelting
capacity during this period; (ii) indigenous production was subject to
vagaries of power shortages and interruptions and (iii) export of bauxite
could not be sustained till 1979-80 due to the development of other sources
of supply particularly Australia, which out-priced Indian bauxite because
of proximity of its bauxite resources near the ports and the economics
accruing due io amenability of its deposits for bulk mining operations,

Table 20 production of Bauxite in India (1975-1984)

Value of Value of

Production Production in Production in

Year in tonnes '000 Rupees Rupees/tonne
1975 1,274,432 3,40,60 26.72
1976 1,448,961 4,28,53 29,58
1977 1,518,685 4,59,49 30.26
1978 1,883,251 6,02,53 32.00
1979 1,951,933 7,68,13 39.35
1980 1,784,839 8,72,20 48,86
1981 1,554,650 10,40,25 66,91
1982 1,997,508 12,54,40 62.80
1983 1,576,055 12,21,47 77.50
1984 2,072,197 14,83,40 71.59

sources GOI, Indian Bureau of Mines (I®M), Mineral statistics
of India, April 1985,

Hotes The Value refer.: to the pits' mouth value furnishe; by
the mine owners to IBM in the Statutory Annual Returns.
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The value per tonne of bauxite produced increased approxi-
mately three folds during the ten years period. This is attributed
to the increase in prices of inputs and revisions of wage structure.

Table 21 Export of Bauxite and Alumina From India

-

Quanti- Value Value Quanti- Value Value
ty in in 'Rs' in Rs/ ty in in'Rs' in Rs./
Year tonnes 1020 Tonnes tonnes '000 Tonne
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° 1977-78 42,624 9,586  224.90 4,935 7,225  1,454.0
1973-79 18,536 2,992  161.42 202,554 106,457 525.5

o 1979-80 45,526 4,814  106.40 100,941 126,027  1,248.5

) 1980-81 84,624 8,801  104.00 77,380 137,584  1,778.0

° 1981-82 132,818 16,324  172.90 6,659 17,258  2,591.7

o 1982-83 387,683 53,163  137.13 37,265 68,450  1,8%6,8
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The per tonnz value of exnort of bauxite hardly covered the
averace charges per tonne as detailei below 3

Rs,/Tonne

Depreciation & Capital Servicing 29
Operating Cost 0.
Rail Head Cost 2
Rail Transport from Railhead to P.ri 34,

Port Charges 55

Total Cost Price FOE Indian Port 130.0

This does not include profit.
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India nould sell 0.2 million tonnes of alumina in international
markets when it brought the prices down to Rs. 525.00 per tonne in
1976-79. The price did not cover even the cash cost, (Appendix A1-V).
Except in the year 1981-82, the FOB price of export of alumina has not
covered the cost of production plus transport charges from alumina plant
to the port.

->

Alumina Manufacture

The consumption of inputs per tonne of alumina production varies,
depending on factors such as :

i quality of bauxite;
ii  capacity of the plant;
iii  consistency of availability of power;
iv  labour efficiency; and

v type of the product whether 'sandy' or
'flour' alumina desired,

Both the economies of scale 2nd the transport cost of bauxite
have effect on the overzil cost of alumina mamafacture., These are well
exhibited in the Aprendiz Al-Vv to VII. Wages and salaries consatitute
54.37 of the total value of production, while fuel and energy account
for 317 to 337

While comparing the aluaina prnductior in Jamaica viz~a-vis
Indian operation both manpowe r ani fuel =2nd enersy together account
for 57 to 75% of the total value of production (Appendiv A1-VIII).
The officiency ir the u:e of fuel 2nd raw material weizh more heavily
than berefits arising from ihe economies of scale. To = lesser extent,
differances in costs of eaustic snda, labour ant tran-ovortatisn also
aceount for the variation:s,
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The Evaluation of Bxisting Processing Operation

The origin of the aluminium industry in India dates back to
1938, Aluminium Production Company of India Limited - which later
tur.~d out to be the precursor of the present day INDAL - started
with the productinn of sheets from imported ingots. According to the
latest avaflable information INDAL has a smelting capacity of
117,000 tpy spread over ithree smelters located at Hirakud (Orissa),
Alupuran (Kerala) and Belgaum (Karnataka). In addition, the company
has downstream facilities in rolled products, extrusions, wire rods
and foils, located in Belur (West Bengal), Taloja (Maharashtra),
Alupuram Alwaye (Kerala).

Thz growth performance of HI'DALCO has been a landmark in the
development of aluminium industry in India, In the year 1959 the
company started with a modest smelting capacity of 20,000 tpy at
Renukoot (UP), Today I DALCO has the distinction of being the sinzle
larsest inte;rated plant in the country with a smelting capaciiy of
12C,7200 toy and a cactive power plant of 270 MW cavacity. The eompany,
in addition, has a srmi-fabrication canacity of 37,800 tpy in rolled
products, extrusisns 2ani wire rods., Planz are under way to increase
the smelting capacity t» 1,52,000 tpy.

The public sectirr joined the industry in 1965 with the setting
up of PALCO. Iritially it wns proposed to set up the inteasrated plants
one at Ratnagiri (Mahirzsntra) 2nd the other at Korba (Maihya Pradesh),
The proposed Ratnaziri ovlant could not go beyond the foetal staze
hecause of th~ huze recerve. discovered in tne Fa.tern Cozst and o m-
parative advanta e in setiing up a plant somewhere in the Eastern
Regisn. This, in fact, is ihe genesis of the NALCO ;rnject. The Korba
plant has a smeltin- capacity of 100,000 tpy and a semi-fabrication
capacity of 2,000 tpy. The se i foirication product mix of the eompany
include: rolied proiuct:, oxtrisinns and wire rods, In the early

because of the inadequate ~vailability of powser from the rublic utility
cystem, Plans are unt-r #ay for setting up of c-ptive power plant of
270 ¥W.
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In the year 1965 MALCO set up a 10,000 tpy plant at Mettur
(Tamil Nadu). The company increased the installed capacity to
25,000 tpy but has shown to signs of growth since then. The company
is the smallest producer of the metal in the country. The semi-
fabrication capacity of the company is 17,500 tpy in the area of
rolled products, extrusions and wire rods.

-

The significance of the public sector in the irdustry will
receive a boost with the commissioning of the NALCO vroject. The
project includes a bauxite mining capacity of 2.4 million tpy, an
alumina capacity of 800,000 tpy and a smelting cavacity of 218,000 tpy.
The project will have a captive power plant of 600 MW capacity. In
addition, it would have port facility for the import of 146,000 tpy
of caustic soda and export of 325,C0C tpy of alumina in the existing
berth of Vishakapatnam port. The cnmpany proposes setting up semi-
fabrication canacity to the tune of 149,000 ipy and the product mix -
would include rolled prnducts,extrisions, wire rods and foils. With
the production at RALCO reaching its full capacity, the public sector's
shar in the total aluminium smelting at 31&,000 toy would be 55%

#volution of Cepacity and Production

The ,rowth i-. the installed capacity and productinr of nlumi-
niun in India is ziven in Table 22,

Table 72 nrwoth in the Irstalled Caocacity and Production of
Aluminium inmIrdi=

Canacity Production

Quantity Rate of Quantity Rate of Capnacity

(1009 Growth (*000 Growth Utitisation
Vear tonnes) (4 tornes) (A) ()
1950 5.0 - 4.0 - 80,06
1960 18.0 16.24 15,0 16,24 10C.00
1570 185.0 26,22 169.0 25,00 91.24
1975 241.0 1.21 174.7 G451 72.28
1976 296.0 6,22 207.8 13.98 $1.95
1977 264,0 4.69 196.4 (3 6.39 7%.29
19749 299.0 11.59 204.9 4,33 65.53
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1979 321.0 7.36 210.7 2.83 65.64
1980 321.0 - 171.6 (3 18.51 53.86
1981 . 341.0 6.23 208,2 21.33 61.06
1982 341.0 - 208.3 - 61.09
1983 362.0 6.16 213.6 2.54 59.01
1984 362.0 - - 220.0 2.99 60.77
1985 62,0 - 276.5 25.68 76.38

Till 1970 the industry reported a high capacity utilisation
ard was marked with rapid strides ir development and growth. This was
made possible through the adequate availability of power, efficient
production management as well as favourable market conditiors. The
déciinirg trend started in the seventies and became significant in
tne latter half of the decade. Except for HI"DALCO - which estab-
lished its captive power plant in the mid-seventies - all other plaats
were badly hit by inadequate power supplies, resulting in the falling
canacity utilisation. Appendix Al-1X .ives the companywise installed
capacity, production and caracity utilisatior between 1975 and 1384.

Under the Aluminium (Control) Order of 1970, all primary
producers are required to keep aside 50 percerti of their metal pro-
duction as ©C srade. The consumption of EC grade after having touched
61~ of the iotal consumptio: in 1976-77 came down to 34,87 in 1984-85,
This trend warrants a careful look at the Aluminium (Control) Order in
the perspective of prevailin, conditiors, 1In fact, the existing allo-
cation system will have little relevance in the emer ;in;; over-suoply
situation consequent to the comnissioning of NALCO in 1987-88. The
praducers of metal could te left =lone to d-al with the demand for EC
grade aluminium opurely on the basis of ihe market developments.

Pricing Systems

Under the pravailing :y-tem, retention prices are fixed for
such manufacturin: enterprises nith the objective of ensurir; 2 sti=-
pulated rate of return on net worth, at varying levels of capacity
utilisatinn. The sale price is al:o alministered by the Government.
The imclications o this approach are that the administered prices
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have to be changed with the changes in the cost of production. The
prices of both EC grade (EC) aluminium and Commercial Grade have been
changed from time to time - sometimes 3 to 4 times a year. Appendix
Al-X and Appendix Al-XI reflect the average prices prevailing during
the period 1975-86.

-

The prices are influenced by the levy of excise duty (collected
by the Central Government) and sales tax (collected by the State Goverh-
ment under whose jurisdiction the unit is located) on an ad-valorem
basis. This results in a larger rise in consumer prices, every tiue
the administered prices are increased.

Bvolution of Consumption of the Main Inputs

Consumption of inputs in pre-baked furnace in India during
1977-1983, is furnished in Appendix Al-XII. Cost of inputs consumed
constituted 96 to 977 of the total cost of production during the period,

The wages component in the total value of production of metal
(in percentages at the smelting stace only) works out as follows :

1977 1980 198

Wage- 1.5 1.377% 1.394
Salary 0.67  0.497  0.427

The consumption of inputs per tonne of metal is a function of :

- vintage effect and the technology available 2t the time of
installationg

- plant sizes, as the unit consumption of inputs declines
somewhat with irncreasing plant size;

- relative energy resource c¢ndowment nni technnlogy choice,
This is specifically anoclicable to consumption of power.
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The Indian industry was initially set up when ine price of
power was below Rs. 0.10 per unit and formed a relatively lower com-
ponent of overall cost. The energy saving aspect was, therefore, of
lesser importance. But since the energy crunch from 1972-73, the
industry has been constantly engaged in conservatiorn of energy and
other inputs. .The backward linkage in the Indian context are quite
comparable 3o the smelters of same vintage and capacity in other parts
of the world. The data are presented in Appendix Al-XIII.

There has also been improvement in Indian smelter parameters.
Zlectric current efficiency of the order of 87.1¢ and electric current
dersity of 0.73 'Amp/cm2 have already been achieved. With the adoption
of monolithic c arbon lining by the industry the 1ife of the cell liningz
has improved to 2,200 days. Through in-house R&D efforts the industry
is constantly engnged in further improving the technical parameters to
gave innuts.

Evoluiisn of Price of Main Inputs

Evclution of prices of main inputs and ~lectrical power is shown
in Anpendit Al-XIV and Appendix Al-XV.

A salient feature of tine aluminium industry ha- b2en the escala-
ting cost of irputs. The annual rate of growin of thke prices of inpuis
has rangai from 10 to 157% These cost push-up8 had impacts o the enst
of productions of the virgin metal. Between 1979 and 19683, the total
cost of production exclu:ive of depreciation and interest charges, went
up by 143 percent i~ case of INDAL, 84 in the cas~ of “I DALLCO, 111~
in the case of MALCO and 757 for BALCO. And, of the total cost increase
around 40 per cent was accounted for by rise in powar eazis for ail the
companies. A further 20 fo 25 ier cent Increase was 414 tn the rise n
the price: of e calcined petroleum coke (cpC) ana pitch,

There hzve heen .ome cost increas~ on account of other innuts
1ixe aluminium flouride, ervolite and cnuatic soda, iflowever, these do
not have the s-me siznificance a2t that of peower, CPC ~nd i itch, It is
alsn nntewsrthy that the latter thres inpuis 2re suonlied by the public
sector enterprices »nd their price structure hns not beon rationaliged
an yetl,
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Table 23 Comparison Between International and Indian Prices of
Inputs During 1984
. (Rs./Tonne)
] Inter- Ratio = India
Input - naticnal India International
C.P. Coke 4,400 6,450 1.47
Caustic Soda 1,706 5,483 3,21
Pitch 2,700 5,000 1.83
Power
Canada 0.04 0.45
Hest Furope 0.20 0.45
U.5.4A. 0.22 0.45
Brazil 0.22 0.45

T+ may be instructive to exzmine the effect of the prices of
porer, C.2,0C., and pitch on the prices of aluminium manufactared in
India as cnmpared tn 5ituation obtaining in the internmational market,
This i ione inthe f1llowings Table 24,

Table 24 Simmificance of Power, CPC 2and Pitch in Aluminium Price 1984.

(Re.,/Tonne)
Inter- Consumption per Excess of

Indian national tonne of Inéian

Input rrice Price Aluminium Cosat
Power C.49 0.20 16,50C Kt 4,125
C,P, Coke h,450 4,400 0.40 toune 820
Pitch 5,001 2,70 0.20 tonne 4560
54405
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The above illustrative calculations show that the prevail-
ing Indian prices of power, C.P.C. and pitch alone raise the price
of aluminium manufacture in India by as much as Rs. 5,405 per
tonne as compared to the international market. 7ith this order of
price differéntial the scope for exports of Indian aluminium is
virtually non-existent.

-

Evolution of Profitability

The implications of the prevailing system of retention prices
are obvious. First, the administered price can not remain constant
over lor; periods unless, the cost of production also remain unchanged.
Second, the changing levels of capacity utilisation - this could be due
to factors beyond the control of the manufactur-ing enterprises - will
lead to fluctuatin. rates of reiwurn., And most importantly, any failure
on the part of the pricing authority to promptly respord %o changes in
eost of productinn, would result in uneven financial per“ormance, often
to the detriment of the marmfzciuring enterprise. It should also be
noted that since administered prices can not he revisad freauently and
input prices generally keep on rising as discussed earlier, the net
effect could be a rising cost of proiuction, continuously erodins the
marsin envisaged initially in the administered price,

The administered price for aluminium metal defined as the
retentior price, especifically provides for a post-tax return on net
worth of each enterprise, ranging from 7 percent at 55~ utilisation of
installed capacity to 12 percent at 907 capacity utilisation, Thus, the
maximum feasible return for any enterprise can nnt excced 12 per cent
of its nei worth. In the context of these co siderations, objectives
and limidations imrlied in the retenti-n price, the prafitatility durin;
theperiod 1977-1283 for four aluminium manufacturers is indicated in the
followinr Table 25, Th~ ~omputstions are based or balance sh et data
and = uniform a sumption of corporate tamx liability =t 57.7 percent,




®© 0 © 0 00 000 00 00 ©0 00000 000000 000 90 90 00 11

1

75

Table 25 Profitability Performance of Aluminium Companies

(Percentage)
TMDAL HINDALCO o~ MALCO BALCO
PoAlT. PnAcTt PoAaT. P.A.T-
as ¢ of as 4 of as o of as % of
Year C.U. N.W. C.U. N.4. C.U. N.W. C.U. N.#,
1977 68 9.51 77 13.10 68 - 32 -
1978 86 10,82 69 9.54 92 4.90 34 -
1979 g4  10.90 78 8.45 90  10.73 30 -
1980 60 5.83 5 1.56 90 2.28 30 -
1981 91  4.45 64  6.21 59 - 36 -
1982 73 525 76 5.75 57 - 44 -
1983 44 - 73 7.69 20 - - -

Source:; NCAER

W

Aluminium Industry - Problems & Prospects, 1985,

Note: c.m. Capacity utilisatinn rate.
PAT =~ Profit afier tax.
YeWs - Nel Torth

Tne zbove analy:is brings but a number of conclusizns., l!one of
the companies can achieve the maximum retur: of 127 of net worth after
payment of taxes, even when op=srating at 90 per cent of capacity. PFor
all the companie-, pr>fitability falls wrl? below the as:umption implied
in the formulae for fixings the retentinn prioces with ine exception of the
three years en:ing 1979, profitability is seen as lower than T7<f after tax
return at 55 percent capacity utilisation provided for in the rete:tion
price foraulae. And all the compani&s with the exception of RALCO, had
operated at well over 55 per c=nt utilisatinn of capacity. The rsvidence
support: the view that objectives of ‘he retention pri e formulae have
not ben renlised in practice,
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It is clear that the companies have been gradually approach-
ing a near non-viable state over the years. It is particularly note-
worthy that MALCO had become non-profitable even when operating at
over 554 of gapacity. In the case of BALCO, not only was profita-
bility not attained till 1983, but even the net worth and become negative
with recurring- levels of very low capacity utilisation,

-

The poor financial per:iormance of aluminium companies has to
be seen in the context of iheir technical performance, The available
evidence - particularly in terms of material consumption - suggest a
satisfactory record on this score.

The analysis clearly establishes that poor profitability »f the
aluminiun companies primarily arises from :

-~ an inadequate retention price mainly on account
of it- failure to take account of the increasing
inpat costs and the delays in comp2nsating for
such increase through an expeiitious revision of
the retention prices; and

- falling capacity utilisation,

while the costs of inputs have escalated rapidly after 1979,
retention price increase granted by the Government have rot always
kept pace with increase in costis,

Retention price of wnnufacturers (except I1:DAL) were revised
on 4th October 1979 and were fixed on the basis of raw material pricex
prevailing in early 1979. Retention prices remained figel all throush
1980 while nrice. of 1z miterinls witne sed large increa-ze haetreen
1979 -nd 1942, Power, C.P. Uoke 2ni pitch =lone contributed K0 7L o7
inerease in cost of oroduction. Corsequently, in 1980 all manufacturers
were incurrins a loss »n the sale of metals Privote manufacturer: losing
around R-. 2,000 per tonne of meta! .hile BALCO, with its larser interost
and depreciatior, overheads, lost more that Rs. 10,000 per tonne of metal,
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The situation appears to have improved only in terms of lower losses
even with the 1983 retention price revised on 3rd December 1981,

The ﬁfices were revised upward by 67 in December, 1985 with
a corresponding 6% decrezse in excise duty so as to keep the consumer
erice of aluminium ingot unchanged. The prices of R,P.C. were slashed
down by Rs. 940 per tonne in 1986, The industry did not et any relief
in prices of other inputs., 1Instead, State Governments have increased
power tariff by as much as Rs. 0,08 per Kwh.

Main Sunpliers of Inputs and Their Evolution
Qver the lLast Years

Bauxite

The reserves of bauxite in India represent over 11% of the world
reserves, In view of the vast bzuxite reserves, there should be no
difficulty in meeting the resquirement for 2luminium production in the
country for several decades,

Power

Power is the critical input or production of alu-ina into
aluminium and constitute 35 to 407 of the cost of aluminium production.
On an average every thousand tpy of aluminium ingot productisn requires
atout 2 MW of power. At present, orly YI!MALCO has a captive thermal
generatins capacity of 270 i and this is planned to %+ asugmenied to
350 MW, INDAL is al.'o working on various schemes to install eaptive
power plants in Orissa and Karnataka on a consortium brsis,

The installation of a captive po.er plant of 270 MW capacity of
BALCO hns been sanciioned by the government and it is expected to
be in operation towards the end of the :3everth Plan Period,
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NALCO with a sanctioned 600 MK captive thermal plant, will commi-
ssion its power generating facilities to synchronise with the comm-
issioning of its smelter, It appears that MALCO will continue to
depend on Tamil Nadu State Electricity Board for power supply.

Thespower requirements for production of aluminium in 1980-9C
are estimated at about 1,000 Mi, The corresponding generating capa-
city that should be directly related to aluminium industry - assuming
75*%effective power eneration works out to be about 1,350 MK, Any
shortfall with reference to this requirement will directly effect
the domestic aluminium availability.

Caustic 3So0da

As worked out earlier, 100 kg of caustic soda is required for
digestion of bauxite to produce one tonne of alumina. Hence, a norm
of 0.2 tonne of caustic soda per tonne of aluminium may safely be ado-
pted for wor<ing out the requirements of this input. For achieving
aluminium production estimat=d during the VII Plan, caustic soda require-
ment will increase from about 54,000 tonnes in 1984-85 tn about 94,20
tornes in 1989-90,

Table 254 Requirement of Caustic Soda

(1000 tonnes/year)
Particulars 1985-06 1766-87 1097-88 1988-89 1989-90
Aluminium Production 280 289 393 483 495
Reauirement n7 SJrugijc 56 56 73 97 100

Sodn = 700 ¥g.
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At present, there are 34 caustic soda plants in operation in
the country ané the current production of caustic soda is about 6,25,000
tonnes. The other industrial consumer of caustic soda include other
industries like textiles, paper etc. Adequacy of domestic production of
caustic soda to meet the growing demand of aluminium industry will depend
on the future.growth of these industries. Viability of caustic soda
depends on economic use of by-pioduct chlorine and assured supply of power.
Both of these pre-requisites are doubiful to be accomplished either for
further utiltsation of installed capacity or for setting up of additional
units, For meeting shortage, if any, caustic soda will have to be imported.
NALCO «ill import its entire consumption of caustic soda; infrastructure
has already been created for receipt and storazse of caustic soda at
Vishakapatnam port,

Cnlcined Petroleum Cuke

On the basis of 0.450 tonnes of consumption of C.P.C. per tonne
of aluminium zs worked out earlier, the requirements of C.P.C. during
the period 1985-86 ts 1327-90 to meet the projected renquirements of
aiuminium are indicated below:

Takle 27 mstinated R@guirements snd 3upply of Zalcined
Petroleum Coke

(1000 tornes)

Particulars 1785-86 1286-87 1987-88 1968-89 1989290

Fstimated
Production of 250 289 393 483% 499

aluminium .

CPC reauired
@ 0,45 tonne 126 126 177 217 205

Raw petrileun coke (RE()
requirsd 4 1,33 tornne 168 168 275 289 239
per t~nns of CPC
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The present installed capacity for production of CPC is
276,000 tonnes distributed among the six suppliers as indicated
in Table 28,

Table 28 Capacity for Calcined Petroleum Coke

(Tonnes)

Name of the Unit Cavacity
10C/Berauni 45,000
Indian Carbon, Guwahati 65,000
Indian Carbon, Budge Budge 16,000
Fetro Carbon, Haldia 50,000
Goa Carbon, Goa 50,000
Bongaigoi: Refinery, Bongaigon 50,000

TOTAL 276,000

The presen: production of CPC is about 175,000 tpy which matches
he requirements, The new units at H~rldis and Goa are based on imported
RPC ann have not as yet achieved full production, The future reguirem-nt
of CPC fo:r the aluminium industry can be indienou:ly met by installing
new capacity, if reaquired,whilst importing =dequate quantity of RPC.

Cnal Tar Pitch

As aiready established a tonne of aluminium reauires approxi-
mately 150 k. of coal tar pitch, This work: out to 47,020 tonnes
ror the preiuction level of 380,000 tpy fdurir . 1985-86. This would
increase to 75,000 tonne: by the final yerr of VII Flar (1955-8b to

1989-90).

Sterl Authority of Indin (UAIL) i: the large-t producer of
coa' tar pitch in the country. Arart from 3AIL, niher praducers
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like Bharat Coking Coal Limited, Durgapur Project Limited and Shalimar
Tar Products also produce a small quantity and this does not have much
impact on the overall market.

According to the present assessment, demand for pitch for alumi-
nium and graphite industries ranges from 70,000 to 80,000 tpy.

-~
In the immediate future SAIL has no expansion in hand and as
such availability of pitch from SAIL may not change in the next few
years, About 28,000 tonnes/year of pitch may be available from Vizagm
Steel Plant during the VII Plan,

It is evident that dependence on imports for pitch may continue
for the aluminium industry during the VII Plan, Import of pitch is allowed
under Open General Licence (O3L) which is applicable for items not produced/
available in the country to the desired extent,

Cryolite

The averave norm of consumplion of cryoiite is about 50 kg per
tonne of aluminium. However, aluminium producers recover crydlite from
pot skimmings for recycling., They also have or propose to have faci-
lities for recovering cryolite from pot gases, Taking the pravosed
recovery of cryolite by the producers, it is felt that a norm of
atout 25 kg per tonne of aluminium may be adopted for working out the
net requirements of cryolite for aluminium preduction durin.s the next
five years a: furniishad in Table 29 below

Taple 29 Requirement of Cryolite for Aluminium Producti n
During the next five years (1985-36 i5 1089-00)

1985-r6  1986-87 12A7-%8 1948-80 1289-90

Estimated

"roduetion of 280 289 193 4% 140
aluminium

Cryolite 2 0,075

tonnes per tonne 7 7 10 12 13

of a'uninium
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The present capacity for production of cryolite in the
wountry is 8,770 tpy. Imports are also effected for blending 3

Table 30 Capacity and Production of Cryolite

(tonnes)
- ' Installed Production
Unit Capacity 1979 1980 1981 1982
1 Navin Fluorine
Ind., Borbay 4,000 4,207 1,281 1,340 1,889
2 FACT, Cochin 1,650 120 95 86 125
Dharamsi Jorarji c
Chemicals Limited 1,500 554 500 227 167
4  Phosphate Co. Lid.,
Calcutia 360
5 Adarsh Chem. & Ferti- 540
liser, Calcutta 2
6 Jayshree Chem. & Fersi- 190
liser, Calcutta
7 Premier ¥artiliser 540
Ind., *“adras 4
TOTAL £,770 4,981 1,676 1,643 2,171

To meat Lha short fall in the fui

&
[P

e years, addizional faci-
lities for & = pragrctiong of cryolile w13

o

1 have to be continus’
utilising irai jenous fluersn r/by orotun: from proiphartic Frrtilicnr
industry, c:lowever, it i: neesssnry to easurs that they meet tha

specification esprcially in respect of 9305, silien contonts,
s
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Aluminium Fluoride

35 kg of aluminium fluoride per tonne uf aluminium is the
average consumption in Indian smelters. On this basis the require-
ment of aluminium fluoride works out as shown in the table 3;.

-
Table 31 Reguirement of Aluminium Fluoride

Particulars 1985-86 1986-87 1987-38 1988-89 1989-90
Estimeted

Production of 280 289 393 483 499
Aluminium

Aluminium Fluoride
@ of 0,035 tonne per 10 10 14 17 18
tonne of aluminium :

The presant installed capacity for production of aluminium
fluoride is 11,550 tpy and actual produciion at present is of the
order of 4,000/5,000 tonne: as detailed in Table 32.

Table 32 CapacityRProduciion of Aluninium FPluoride

{tonnes)

Production

Producer's Naue Canacity 1779 1980 1981 1942 1983

Favin Flnoride

Indin 8,000 2,772 2,223 3,219 3,702 4,100

Everest . f N

Refrimerants 2,000 302 329 130 4"3 552

Dharamsi Morarii 1,550 69 193 147 2053 350)
TUT AL 11,550 3,103 2,715 3,491 4,303 5,000




The units have not yet attained full production. The domestic
production of aluminium fluoride is supplemented by imports. Additional
capacity that is likely to be implemented will increase the present
capacityb24,550 tpy by 1989-90. Details of new capacity are furnished
in Table 33.

Table 33 “1dditional Capacities for Aluminium Fluoride

{Tonnes)
Name of the Producer Capacity
Y}  Tamilnadu Fluorine & ' 7,500
Allied Chewn. Limited 4
2 Hindustan Copper Limited 3,000
3 SPIC (Tamil Nadu) 2,500
TOTAL 13,000

Cornsidering that alumninium production from 1987-88 will require
over 18,000 tonnes »f aluminium fluoride, it i¢ necessary that the new
capacity envisaged should o into prouuction from 135$5-86. To the extent
that these requirements are not met, impnrts will have to be continued.

Carbon Blocks

Carbon blocks are usei in the catnode lininz of aluminium pots.
Although cathodes are not consumed during metal proiuction, tliey have
a limited life spanqh—s years, due to “hrrmail and electrieal hocks.
This material is used by all the protucers except HINDALCO (wno use
monolithic lining).

The present reauirement of carbon blicks i about %,700 tonnes
per annurn v+hich i3 beins met entirely by imports. The requirements may
go uvto about 6,000 itnnnes by 198{-87, From 198C INDAL has been meeting
a part of its roquirement from i3 unit at Belsanm having a capacity of
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2,800 tonnes per annum. Based on the experience of INDAL, it may be

worthwhile to augment the capacity for meeting increased demand for
carbon blocks in the future.

Semi-Fabricated Products

The4pré§ent licensing policy stipulates that primary producers
of zluminium can have semi-fabrication capacities to the extent of S0%
of the installed capacity of primary metal production. The Government

generally encourages joint sector companies to o in for semi-fabricated
products,

Most of the modern semi-fabrication capacity is with the primary
producers of the metal, The distribution of semi-fabricztion canacity as

between primary and secondary manufacturers in the year 1983-84 was as xx
given in Table 34,

Table 34 Distribution of Semi-Fatrication Capacities

('002 tonnes)

Primary Secondary
Praduct Producers Producers Total
Bxtrusions 18.7 19.3 38.0
Wire Rods 63,5 32.8 156,3
Rnlled Products 93,2 17.4 110,6
Foils 4.0 5.9 2.9
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As against these capacities, the production of rolled products
and extrusion has been as follows :

(tonnes)
. Rolled Products Extrusion Products
1965-66 34,200 6,056
(5,908)
1970-71 62,130 10,535 -
(16,050)
1975-76 64,200 11,813
(17,790)
1980-81 ' 75,090 . 45,035
(18,910)
1982-83 86,078 35,432
(19,770)

Figuras in btracket indicate production of rnlled
products ottzined by melting of scrap.

Use of serap in rolled products h~s been continuously increas-
ing. JSince tne use of aluminium scrap involves 1/15t1 of ener.y used
in producti n of primary metal, the Government hzs increased the use
of gscrap by caterorising its imports under OGL., To promote extersive
use of the met=1, the licensing policy has been liber=lisei, Broad
banding of some of the semis has tren permitted tn e covered under
the licensed capacity, The primary producer: =mre =zt =2n advartasen.:
position in identifying new areas of use and developirn-. the proauct,
They have sot the neceszary expertise and resources tn .o in for
develooment of nlloys and their semis. These producers have :he
technical and firancial back-up to develop pradncte having Trture
apnlicatinns,
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Profitability of Semis Manufacture

The imract of the downstream operations on profitability is
worth noting. The profit indicated for INDAL, and H1 DALCO espeeially
after 1979, appears to be the result of gains arcruing from downstream
operations rather than from the production of primary metal. And since
neither MALCO nor BALCO had any significant downstream operations during
this period, they were inevitably in the red.

Appendix Al-XVI indicates the evolution of relationship between
the prices of ingzots and semis and the value added per tonne in down-
stream operations during the period 1975 to 1983, It is evident that
the value added ver tonne of foil manufactured is the maximum but its
demand in the Indian context is very limited., Value added per tonne of
extrusion:; has always been ahead of rolled products, but the bulk opera-
tisns in respect of nlled products as comparsd to extrusinn have helned
in overall quantum of prafitability.

Backward Linka.res for .emis Proaduction

Properzi Rods

Presertly tsn Tades of EC grade nluminium are sunplied viz,
aluminium #ith 99,67 purit: 2, Grade I ard witk 729,57 puriiy az Grade TI,
3usply of inznts is in the form »f rectarngulsr bars of 800 x 150 x 115 mnm
weighing arcut 20 ¥e. “ore than 207 of the EC wire rod prnduction in
India i3 by ecantinuous castirs and rolli: 3, popularly ¥nown a.: Properzi
procezs, The roads producei have ~ nominal riameter o 9,50 plus 0.5 mm
(3/8"). Generally the wire rods zre cuprlied in coild of 1 to 1.5
tonnes, Hoveve: depending on the snecific requirements »n1 h rdling
facilities -vailavie to the custamer SN0 «.-. coils are alco supnlied,
Lirkages Tor properni rrd m=rufacture ~re furni - hea in Tahle 35,
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Table 35 Weizhted Average of Inputs Consumed for Production of

One Tonne of Properzi Rod During the Period 1975-1983

Cost in Rs., per

- Cost in Rs. Rupee Value »f
Unit Quantity per tonne Properzi Rod
1 BEC grade
aluminium tonne 1.03 8,725.33 c.98
2 FElectricity 4.16 )}
0
3 Fuels &
Lubricants 34.68 %
4 Stores & ~ §
Spares °1.71 b
5 anpower %
- Yanagerial & 16.50 { 0.20
Supervisnry . g
o i
- Skilled &
Semi-skilled 60. 40 g
6 Others 34,55 |
TOTAL g,824,33 1.00

Gerneratio- of zcrap and in-house processing of scrap is on an

avera~e as follows

Scrap Generated

3crap Recycled

34

1 Yelting snd ilolding 3ecrap d
(dross with 25«

Sold Out:side

407 metal content)

?2  Wnd pieces & Startin; cerap 54
3 Inspeciion 3erap 17

100
10C 7
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Extruded Products

The linkages for extruded products are as furnished in
Table 36. .,

Table 36 jﬂeiéhted Average of Imputs Consumed For Production of One
Tonne of Extruded Products of Aluminium During 1975-1983.

Cost in Rs. per
Cost in Rs. Rupee Value of
Units Quantity per tonne Extruded Products

1 Aluminium Tonne 1.07 14,620,00 0.94
2 Electricity Kwh 1150 230.00 0.01
3 Fuel 0il Litres 200 266.00 0.02
4 Yaster Alloy Ke. 9.33 373%.20 0.03
5 Manpower 60,00

15,549,20 1.00

The norms of generation of icrar in the aluminium extrusion
iniustry on an average were as follows ;
Scran generated as
percentare of alu-
ninium consumed Serap recycled

1 1In;ots melting 27 met] losa and Dross ©old ont-
57 drocs formatisn side

2 Cut ends3, machirin. etc. 6~ 10C £ recycled

3  Final Incpectior rejects 1.1 160 7 recycled
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Rolled Products

The average operating parameters in Indian rollinz mills
during the period 1975 to 1984 are furniched in the Table 37.

Table 37 Avera.e Operating Parameters in Indian Aluminium

- Rolling Mills - 1975 to 1984
Net Melt  Power Fuel Rolling 0il
Recovery Loss  (Kwh/ (Litres/ (Litres/
Year (A () Tonne) Tonre) Tonne)
1975 60.2 2.20 1,791 185 3.7
1276 58.3 1.82 1,795 171 4.66
1977 57.9 1.85 1,641 133 4.48
1978 60,7 1.91 1,649 138 4,27
1979 61.0 1.65 1,636 131 5.17
1980 63.2 1.63 1,600 130 4,35
1981 58.5 1,26 1,740 129 4.76
1982 56.9 1,40 1,713 131 2.68
1983 56.8 1.41 1,700 123 7629
1984 57.19 1.2¢ 1,554 115 2455

tote:s Recovery dennted i5 average recovery !'nr sheets, circles and
strips, .

The scran generated is in house recycled,

The cost of aluminium r~lling increased two fold suring the
period 1975-1984 primarily due t+ the increass in the wazme struerture,
pover tari”f and cost »f fuel etr, The chanfes in cnst structure are
reflacted in fppendix A1-XVII,
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Aluminium Poils

Poil stocks are used for manufacture of z2luminium foils. The
linkages on the average are as follows

Aluminium Stocks consumed/tonne - - 1.35 tonne
Cost of aluminium/tonne - Rs. 19,823.57

Cost of aluminium/Rupee
value of foil - Rs, 0.45

Nature and Organisation of Links between the Aluminium Industry
and The Other Sectors of the Economy.

The links between aluminium industry and tne other sectors of
economy can be defined in terms of consumption of alumninium in different
sectors of the ecoromy as shown in Table 38,

Table 33  Corsumntion of Aluminium in Differsnt 3ectors of
Indian Economy

(000 tonnes)

Sector 1950-51 1960-51 1970-71 1980-81
1 Electrical (2.9 17.5 84,0 164.6
(20) (40) (48) (52)
2  Transport 0.9 5.7 14,0 34,0
(06) (13) (08) (11)
3 Household % 7.7 10.5 49.0 60,1
Commercial (52) (24) (28) (19)
4 Building % C.3 D.9 3.5 19.0
Consumption (02) (02) (02) (06)
5 Packaging & 1.5 4,8 4.0 19,0
Container (10) (11) (08) (06)
6 Machinery, Equipment 1.5 4.4 10.5 19.0
& Others (10) (1v) (06) (06)
All 3ectors 14.8 43.7 175.2 516,6

Shurce: NCKE?, Aluminiun Industry in India, Problems & Prosnects, 1985,

Note: Figures in paranthesis indicate percentages.,
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Thece has been a significant shift towards a larger use of
aluminium in the electrical sector. This has come about through the
increasing substitution of copper conductors by aluminium and the grow*h
of power sector during the successive Five Year Plans and the consequent
increased demand for electrical grade aluminium. However, the increase
in aluminium use in electrical sector took place mainly during the
fifties and :ixties. Among the nin-electrical sectors, there has been
some improygement in transport and building and construetion, but in the
case of other categories, the share of aluminium consumption has been
either on the decline or tended to remain stagnant.

The use pattern in various sectors observed in India is very
much at variance with those prevailing in the developed countries as
well as in several other develoving countries. A comparative assessment
car be made from the proportions shnown in Table 39,

Table 29 Comoarative_gse‘pattern of Aluminium -
India And Other Zountries

Developing Developed

India Countries Countries

Sector of Tconomy (1980-81) {1972-80) (1979-890)
Electrical 52 15 12 to 16
Transport 11 27 17 to 32
Household & Commercial 19 12 10 1o 20
Building & Construction 6 2z 10 to 30
Packaging & Container 6 10 7 to 15
Machinery “quipment and otihers 6 18 15 to 28

It is clear that in the developed cruntries 2luminium finds
anplication mainly in transport and buildin- coustruction rectors.
3ince aluminium is light and is easy tn .ork with, other countries
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have taken advantage of use of aluminium to save fuel in transvort

sector and save timber and consequently forest resources in building

and architectural applicationc, This is the trend in the case of

other developing countries also. In the Indian context the share of
aluminium consumption in the elecirical secter has been more or less
stagnant during the period 1970. While tris could be pertly due to

the slow-down of investment in the transmission and distribution faci-
lities during the recent years, a slight increase in the transport and
constructidr. uses is discernible. The developed countries having reached
an advanced staze of infrastructural development, reflect increasing uses
of aluminium in sectors other than electricals. This trend will come sbout
in India also, once the national power grids are fully established.

The consumption of aluminium is sensitive to the general level

-of eccnomic activity which makes it reliant on derived demand. There is

a very close relationBhip between the growth of GDP (Gross Domestic Pro-
duct) and growth of consumption aluminium. The elasiicity of consumption
of alumirium in India is 1.85 i.e. 1% zrowth ir real GDP implies on an
average 1.857 increase in consumption of aluminium., This is what may be
actually expectied in a developing country like India, 3ince India has
extensiveelectrification programme =»nd hasastructure of the indu=try which
existed in developed countries in ezrlier stages, a hizher specific demsnd
for aluminium could be exr-ected to result, The elasticity of consumpiinn
of =luminium in developed courtries is 1,2 to 1.7.

Effects of 'ines, Alumina Plants and Smeliers on the Natinral Rennomy

Aluminium is more a canital-intensive industry. Incrsase in the
scale of nperations in alumipium industry d» not generate proporationate
increase in ennloynent. The total mancower employed precertly ir bauxite
miring, aluminium productinn, smelting,;semi-fabrication ~nd cantive power
plant (iherever it has b-en set up) with primary alurninium pr-~ ducers is
about 25,000. It neesdz, hovrver, tn be emphasised that downstream employ-
mernt in further processin. ihe ingotls, se-i-fabrication and in the manu-
facture » fini-ned products such as utensile, architectural fittings,

furniture ete i seorvernsl times the number ofpercons emnloyed directly in
aluminium prducting, It is partiecslarly discernible th:t the bulk of
second~ry =nd tertfary emnlaoymert emanatii fyiwr the small scnle sector

‘nier accsunts for more than 407 of the use of aluminium in utemsil pro-
ductinsn ~ni in conducltor enile monufacture,

It has b=en =-timated that additinnal employ ot oppartunities from
on go'n.y prorammes relating tn the aluminium industry would be of the order
of 6,000, This will enhance the totm] direct employv-ent in aluminium
productinn t~ about 31,000.

Note: Averare employment in canitive and as well as non-capitive Bauxite

mines in India is of the order 5,000 both akilled and uns'cilled,
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Job Opportunities In Semj-Fabrication Facilities and

Pinished Product Manufacture

Annual acit Manpower Requirements
Tonnes Un-
per Nos per Engi- Techni- Skilled Skilled
Pacility . year year neer  cian Workers Workers Total
A SEMI FABRICATION
1 Continuous Strip Cast-
ing Machines 27,000 - 4 11 35 60 11C
2 Rolling Mill 20,000 - 6 1G 85 90 201
Extrudea & Draw
Products 15,000 - 5 12 85 88 190
4 Semi-Continous Extrusion
billet casting shop 25,000 - 4 10 30 20 EL
5 Continons Casting-roll- y
ing mill for wirerods 20,000 - 5 U 30 0 .90
Forgings 1,500 - 1 10 10 24
Remeltiing Facilities 2,000 - 11 12 13 78
B FINISHED PRODUCTS
Bousehold Utensils 135 270,000 - 2 17 7 "6
9 ¥ilk Cans 600 100,000 - 18 20 40
10 LPG Cylinder Plant 8,0C0 400,00C 3 12 50 35 100
11 Reer Barrels 400 40,000 - 3 18 15 36
(50 litres)
12 3o0da Water syohons 350 500,000 - 3 18 15 26
13 Heat Exchangers 750 200,000W° 3 6 25, 1 55
14 Lamp pout % Lamp arms 1,000 33,000 3 9 30 20 72
1 Rain -utters of .:i1p orted - .
° typ- % hanging for; FOG 800,000m - 5 12 °1 34
16 Contzinersy tarks and
bankers - faod & che- 1,200 36,000 m0 - - 40 80 170
mieal industries
17 Pannel: for Building + zZ
Gonstruction e 1,400 200,000 m” - - 2 10 12
Source: UNIDO, Aluminium protiuction and use in Developing countries with special

<npha:;is on ihe manufactiure of aluminium sc¢inis and finish-d produets,

= Qctober 1984
- Magyar Aluminium 1984
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Aluminium producers are at present fully equipped to train
personnel of all categories to handle bauxite mining, alumina pro-
duction smelter operation and semi-fabrication facilities. However,
there might be the necessity of sending, on a selective basis, opera-
ting personne’l as well as some senior technical experts to foreign
collaborators to expose them to the more soohisticated technolo.rical
practices.

Both the scale of operation and complexity of the plants at
different stages of aluminium production and fabrication have been
increasing over the periods necessitating specialised menagement skil.
In view of tris, it is felt that improved trainins facilities for
management of aluminium plants, neei to be taen up for various facets
of managemort,

Protection of Enviro-ment, Workinz Conditicns, Health % Safety

i g

Henlth and Safety

From bzuxite mining ito proiluction of semi-fabrication, aluminiun
industry faces safely nazsrds characteristic of large scale manufactur-
ing including chemical and metallur ical orscessing.  EBauxite mining
bein : vven-cast tyne in India, dozs not pose serious problem in safety,
Nevertleless the mining »peratisns are resulated throuh Mines Act
(4me~304) 1983,

The hazards o eauz:ic burn and burns due to splashias of hot
~lzctrnlytes 2nd metal statutorily reguire aluminium proiucers providine
aafety g3 .geis guch as safety helmets, -oggles, facze ghields, gafety
boots, gloves =and miitenz, anzle =hield etc. to personnel enzaged in
manufacturing. It is eusured that under the factory act (Amerded) special
protective safety -adgets, both standard ani non-standard to provide
adequata saflety for wnrking perconnel ir the industry.
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Electrical hazard for operators working in the aluminium
smelters is almost eliminated by providing, in addition to special
insulated safety boots, multi-stage electrical insulation in civil

~ building and structurals of the cell houses at every possible place

of accidental grounding of electrical circuit through the operators.
. ,

Environmental .Impact ef the Aluminium Industry

Bauxite Mining

The principal environmental consideraticn in mining should be
the complete rehabilitation of the mined land to alternmative land use,
It remains a distant go2l in India, The Phutkapahar mines of BALCO
have reached exhaustion stage and will be sbandoned without specifiec
measures for their rehabilitation. However, it is reported that at
the other BALCO mining site at Amarkanatak, care is being taken to
raise suitable plantation and cover the land with green vegetation.

Cre extraction in open pit mining produces a large amount ef
dust; subsequ~nt onerations like transportatinn of mineral ore, grinding
etc, raise even big er amount of dust, The dust raised by mining
equipment is arrested by dust collectors while Just raised by movement
of dumpers is supressed by water spraying. The muddy water during
rainy season is drained away from the quarry into suitable disposal
area to avoid any ground pollutinn,

Alumina Plant

The major pollutants -<enerated in the alumina plant are red mud,
waste liquor and boiler emissions, No othar industiry discards such a
huge quantity of waste maintaining 1 : 2.5 ratio betwesen the end proiuct
and waste product,

Aluninium 3meliing

Table 41 gives the main types of pollutsnts from primary
aluminfum snelters,
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Main Pollutants From Smelters

Type of Poliution

1 Gaseous emissions

2 Solid emissions
3  Liquid effluents

4 Smelter wastes

S Paste preparation emissinn
and wastes

6  Anode backing emissions
and wastes

7 Cast house emissions and

waste

8 Ancillary operations
ermiasisns and wastes

Material Produced

Carbon moroxide, carbon dioxide, Hydrogen
flouride, Sulphur dioxide, Carbon disul-
phide, Silicon tetra-flouride, Carbon
tetra-flouride, Hexa-flouroethane, Water
vapour,

Alumina, Cryolite, aluminium flouride,
Calcium flouride, Carbon, Iron oxide,

Fluoride compounds, Hydrocarbons (from
soderberg plants), entrainei watevr,

Spent pot linings, anode butts from pre-
backed ovots, dust from gas cleaning,
sludges from cleaning =scrubbing water,
material from pot skimming, spills.

Coke dust, cozl dust {ines, hydro-
carbon fumes,

Hydro-carbons, flvorides, sulphur,

Fluxinz fumes (orimsrily aluminium
chloride), trace flverine, sulphur
dioxide.

Dust from bulk material haniling, demoli-
tion of old pots, and cleaning of pre-
backed annds butts io recover carbdbon.

Q.Q.OOQ..O.......C.OC.W....OOQOOOO?;“

source: The Jorld Aluminium Indusiry, Vol., 1, Australian ¥ineral Econnmics
Pty. Limited, Syiney, February 1932,

The conrentration of carbsn monoxide and sulphur dioxide is low
ani does not require special measures, The major problem is posed by
gaseous and prrticulate fluoride emizsinn which requires great attention,
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Pollution Control Measures Taken by the Industry

Bharat Aluminjum Company Limited

1 Alumina Plant

Caustic laden red mud slurry is pumped into specially built
red mud pond away from inhabitation and the clear vater is pumped
back into the process. The waste liquors from different sources are
also collected invo sump and fed back to the syster, The dust raised
by boilers of steam plant is collected by dust collectors and the
flue gases are vented out into the atmosphere through sufficiently
high chimney. The alumina calciners are alsc equippedwith electro-
stratic precipitators and baz {ilters to arrest t-e flying 2lumina
dust durinz calcinaticn.

2 Smelter

Four gas cleaning uritc have been installed at Koria Alumi-
nium plant to contr-~l the pollution hazards. Tar and dust are
arrested by electrostatic orecipvitators while the fiuvorides are
wet scrubbed before ventin- it into the atnosphere throu-h 80 m
high stacks., The efficiency of gas cleaning plant at Xorba aluminium
plant is 9877 for fluorides, 96,57 for dust and 697 for tar, which
are well within the desired norms Cr olite is recovered from the
scrubbei solution,

3 PFabricaticn Complex

The fabrication unit :i~es not pose 2ny serious pollutinn
proble~s oxcernt the emulsified effluents, An emulsion treat-
ment plant has been providel at ¥orba for treatment of (il laden
water before dispos-l.
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Indian Aluminium Compary Limited

The entire pot room exhaust system of the 50 KA line at
Alupuram was modernised at a cost of Rs, 1.0 million including
increase in stack height. This has helped in improving the inter-
nal environgent,

At Hirakud (Orissa), the pot dust design has been changed
to0 balanced duct design in a section-on experiment basis. This
new design has helped in improvin:; the internal atmosphere, It
is planned to change over to the duct design in stages in other
sections also,

For external environment contirol IND'’L has initiated sys-
tematic assessment of fluroine content in foliaze around 5 km,
radius of the smelter plants. Preliminary results indicate the
flurorine level within limits,

Sorial forestry has also been started to provide green belt
around smelter plants.

Note: Approximately T80 m3 of fuses are produced ner tonnes of
2luminium from the crynslite, alunmirium fluoride, calecium
flouride and sodium fluoride u-ed in the electrsl.sis
process, In practice, artual nuantity reclease’ vary con-
siderably dependinz on <uch factors as *emperature, bath
eomposition methed of workin: the petz, tyve of anode used
and erust breavine lechninque. BEmis#ionn level alsn vary
during smelting cycle, primarily as a result of changes
in levels durirg crust dbr-aking a2nd 2lumina feeding, As
for example, routine crust breakin: can increase the
normal level of fluoride emission to 50 kg/tonne of alumi-
nium temporarily and crust breaking and the andition of
alumina, wnen gas forms at the anode (the anode effeet)

can increase the emission level to as high as 350 to
400 kg./tonre of aluminium,
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Hindustan Aluminium Corporation Limited

1 Effluent Preatment Plant

The effldent treatment plant is being designed and installed
to collect a?l waste products such as oil emulsion, water containing
fluorides, caustic soda etc. This scneme which is under implementatior
will control the liquid and solid effluents.

2 Air Pollution Control

A scheme has been designed to collect all the gases from the
pot cells and treat the sname with alumina so as to absorb all fluorine
The dry scrubbing system-for which know how has already been received
from M/s Alasa - Alusuisan Switzerland will ensure ciezn pollution free
atmosphere in the pot room. The scheme was to be installed in 40 pots
on trial obasis by 1984.

3 Boiler Ash

Farlier HIID:LCO had manual ash disposal s 'stem .hich was
causins environmential prodvlem. The ash disposal system was mechanised
with the installation of a submerged ash conveyor and all the ash
is now collected in silo and discharged by means of truck int» nearby
valleys.

4 Electrn-3tatic Precipitator

The electro~-static pre~ipitaters installedi i~ thie Rotary
Viln i~ Alumin plant arrests and puts hack the alumina dust and
prevent: it fr-m escaping in the atmosphersr, The advanta~es are
twn fold virn prevent pollution and save alumina from .oin: waste,
The eficiency of the electrostatic precipit-tor iz 2bout 997,
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Madras Aluminium Company Limited

1 Pot Segtion

The gaseé emitted from the electrolytic cells are sucked and
scrubbed with caustic soda to fix fluorine as sodium fluoride
and to regenerate it as cryolite,

2 On the Floor

Bag filters in electrode Paste Plant and electrostatic preci-
ptitators in calcination section are installed for preventism of dust
prilutinn.

wational Aluminium Comnany Limited

In smelter Aivision-fume trea*ment »l-nt i1l bs installed lo
araorb all the gases and varticulates. The holding e’ficiency in the
pot room wiil be 97 with this system and the cryslife consumption will
be reiluced consideratly,

From the foregoings it is  be nbserved that all ithe primary
producars of z2luminium have adnsted envircnmental control measures

of varying tyoes, 1In order to ensaure t =% future plant=s are set up

with comprehers.tive arrangements for pollution control, it would appear
necessary to e-mmar< at least 1 to 27 of the sale realisation exc usivaly
for undertaking polluti-rn control measures,

Stratesics of Develooment ani Cooperition

“on-Fxploited Deposits

Durins the last iecade and a half, there has been a significant
thrurt in the directiorn of astabliening new bauxiie re--rves in India
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particularly in the Eastern Coast in Andhra Pradesh (AP) and Orissa
states, As a result of this, the figure of known bauxite reserves
has risen from approximately 345 million tonnes in 1970 to the order
of 2,670 milljon tonnes in 1983.

Of the total reserves of baurite deposits both exploited and
non-exploited tabulated in Appendix A1-XVIII about 1,930 million
tonnes of reserves are in the non-exploited deposits. The currently
asgessed bauxite reserves of the order of 2,670 millior tonnes,sm
would be adequate to produce about 1.000 millinn tonnes »f alumina,
or about 520 million tonnes of nluminium, These reserves are enough
to meet the requirements of aluminium in a country for a considerably
1ong time. Bulk of these depnsits may, therefore, be snared for export
purposes., The devnsits which are =uvited for development for exrort
purpoces are : '

1l Sauraszshtra Bauxite Deossits in Jamnagar District of Cuiarat

The deposits lie within 0.5 tof.0kwmfrom the coast. Tiae aquality
of tauxite in these deposits compares with the best bauxites of
the world and Japan has found that the quality of Indian bauxite
surpaases that from Indonecin, Malaysia and Ausiralia, However,
in view of transvort problems, the 3aurashtira bauxites are yet

to attract foreign buyers, Gujiaratl Mineral Develnoment lorpora-
tiorn (G¥DC) hz: bren planning to have an alumina plant for export
purposses based on these deposits, The details of the propnsed
facilities alongwith details of investmerts 2re furnished under
the topic "New Projectst,

2 Anantariri and Chintapalle groun of deposits in Andhra Pradesh
have the diatinction of geographic:1 proximity tn Visakhapatnam
pert. The depnsits have about 480 million tonnes of reserves.
U3SR has shown interest in deposits fsr import of tauxite/alumina,
but till date the definite fina.icial and buy-back arrangement have
not been arrived at,
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BEnvisaged or Feasible Projects and Volume of Required Investment

On a broad assessment the likely capital investment in the
geventh Plan would be of the order of Rs. 33,146 million. The
break-up of investment is furnished in Appendix Al-XIX. A brief
description®f the projects which are under planning/implemen-
tation during the Seventh Plan Period is given hereunder

1 Aluminium Complex of NALCO

NALCO has been established with the objective of exploiting
the bauxite reserves of Panchpatmali in Orissa. About
400,000 tonnes of ~lumina will be converted into aluminium
metal while balance alumina is planned to be exporied. Out
of the 218,000 tonnes of met~1l it is proposed to convert
100,000 tonnes as BC grade wire rods and the balance 118,000
tonnes as pigs for production of semis. These are expected
to be commissinned in phases from 1987 to 1989. The esti-
mated cost of the project is Rs. 24,400 million. .

2 Nownstrear Waciiities for NALCO

Setting up of value asded d-vmstream facilities are considered
corducive to improve the economic viability of the WALCO com-
plex. The feasibility report for dnwnstrean facilities is
under preparation. Tne estimated cost of the projects is

Rs. 2,320 mitlion for the production facilities as furnished

below
Capacity
('000 tgx\
Rolled 'ronucts - 25
Extricion Prodacts 10
Poils 5
EC grade rire rods 100
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Aluminium-Silicon Plant for BALCO

A feasibility report for setting up the plant with a eapacity
of 90,000 tpy was prepared by VAMI of USSR ir 1980 in colla-
boration with Indian Rare Earths (IRE) under UNIDO assistance.
Production of the alloy was envisaged through the electro-
thermic process using sillimanite concentrate available as
by-product of mining of ilmenite from beach sand., Subsequently,
a techno-economic evaluation was done by VAMI in 1983 for the
plant down-scaled to 30,000 tpy. The plant is now slated to be
implemented by NALCO at Angul in QOrissa by 1988-89, The in-
vestment would be of the order of Rs. 390 milliorn.

Gandhamardan Bauxite Project of BALCO

Gandhamardan bauxite deposits are located at ambalpur znd
Folangir districts of Orissa, Dresently, PALCO is develop-

irg a 670,000 toa mine in this deposit at an estimated cost of
Rs, 525 million. The project is scheduled to be completed by
October 1986, The bauxite »ill be transported t» Korba alunina
plant throuzh ropewry and railways.

Captive Power Plant for BALCO

Inadequnte power supply from Madhya Pradezh-State Electricity
Eoard has hitherto resulted in under utilisaticr of installed
capacity of Korba smelter, BALCO has, therefore, drcided to

set up a captive power plant of 270 YW capacity. The project
is under implement2tion. The likel, cost of the prniect is
of the order of R.., 4,212 million,

Falancing facilities and Replacement ieed for EALCO

a Vorba U'nit

For fuller utilisatisn of capacity of 100,000 tpy of
smelier, 35,000 tonnes of properzi rods, 40,000 t~nnes

of rolled products, 7,000 tonnes of extruded nrnducts

ard the baltance 18,000 tonnes as i gnts, the followirg
ialeneing facilities are nzeded tn be irstalled at Korb:-,
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i augmentation of facilities to generate steam required
for alunina plant

ii modification of leaching process to suit the charac-
. teristics of bauxite available from Gandhamardhan
mine

3ii  provision of additional cold rolling unit to match
the hot rolling mill

iv . instailation of slitting-cum-rewinding line to meet
the market demand of low weight spoolless coils,

Metallurgical and Engineering Consultants (India) Limited
(MECON) is presently engaged in carrying out a compre-
hensive study of these aspects,

b Bidhan Bagn Unit (Erstwhile ALUCCIYN, Jaykaynagar, West Beongal)

e

It has been decided to activate the semi-fabrication faci-
lities of the unit (which has been closed for the last over
15 years) to improve the firancial performance of the unit
ag a »hole, it is proposed to provide fzcilities like die-
shop, homogerising furnace etc., need to be provided in the
extrusicn plant, to start with. The foil plant which was
set up later than the other fabrication facilities is in
good condition,

Research & Developmert in BALCO

Auomentation of facilities in the R4D section of Korba =re planned
fer development and testing of sophisticated aluminium alloys and
seni-fabricated products for defence and strategic~ pirposes,

Proposals are under considaration for demonstration units for :

i energy conservatinn in rotary calcinar for alumnina;
ii for utiiisation of red-mudj and

iii far oroduction of super purity alurminium,

Preliminary action for these proposals have been completsd
trroush ULDP 2nd ULIDO assistance.
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8 New Scheme of BALCO

a Andhra Aluminium Project

A Teasibility report for setting up of an alumina vlant
in Andhra Pradesh with an annual capacity of 600,000 -
800,000 tonnes was prepared by U3SR in 1980. Subse-
quently in 1982, it was modified to include an export
oriented bauxite mine of 2.3 million tpy to supply the
required mineral to the alumina plant. The project,
emerging on the basis of discussion hitherto envisages
development of a 2.3 million tpy bauxite mine in Andhra
Pradesh for export of bauxite to USSR on long term
basis, later expansion of bauxite mine to 4 million tpy
and setting up an export oriented 600,000 tpy alumina plant,
The project is yet tc be implemented.

The estimated cost for the total project comprising of
the export oriented mine and the alumina plant along
with railway and port facilities ete, is likely to be
of the order of R, 8,000 million, This project is
considered as - potential Seventh Plan project subject

export of alumina to USSR at an acceptable pricing
formula,

b  Expansisn of Korba Plant

BALCO plans to initiate actinn to expand its smelter
capacity by 25,000 tpy at 2 cost of Rs. 550 million.

9 Gujarat Alumina Plant

M/8. ALUTERV-"4 I of iunsary prepsred feasibility report in
1979 for establishment of alumina plant of 0.3 mi.lisn tonnes
canracity based on Kutch depnsits in Gujarat. ILocation of
alumina in the Kandla "re: Trade Zone -+il1 cnst R+, 1,580
million and at Devpar location abaut Rs., 1,470 millisn,

GMDC wanted the alumina produced to be toll-smelted by

M/s. Hunsarian Alumina Corporatinn, Establishment of the
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the project depends on satisfactory foreign financing of
the project and buy-back at mutually satisfactory price.

Aluminium Research Development & Design Centre

The existing aluminium industry in the country is btased
almost entirely o~ foreign know-how. Though certain amount
of research and development work on various technological
issues is being carried out by the aluminium intustry as
well as certain research laboratories, a coordinated effort
in R&D would be essential to attain self reliance in the
alumira and aluminium tecnnrolo;y for the develnpment of the
aluminium industry.

A oreparatary project renctt for setting up of a centre hax
been uzrepared by ALUTHRV FKI assisted by ISCOU.  UUIDO has
rendered =11 assistance for preparatiosn of this report. The
estimated cost for the centre may t=s Bs. 430 million.

Ratnaziri Aluminium Project

The Ratnegiri Aluminium Project with a croacity of 50,200
tonnes per annum a> s~nctioned by SGoverrment az envly as
April 1974, at a total cost of Rs. 747 miliion. Uowsver, -
because of firancial constraints, implementatior of Troject
could not be undertaien,

Investment in the Private sector

Infornation in respect of future invectment in ire private
primary sactinr is shown below :

(R:, million)
HINDALCO INDAL CALO Total

New Capacities/
Bxpanizion of 9350 900 T 1,850
Capacities

“oderni ation & . .
Replacements 450 240 10 700

Grand Total 1,400 1,140 19 2,550

Sttty
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The total investment indicated in the Appendix Al-XIX includes
the cost of development of infrastructure facilities such as roads,
railways, ports etc, These investiments are incurred by the concerned
project authority. The likely investment for infrastructure develop-
ment in the state of Andhra Pradesh, Gujarat and Orissa is likely to
be of the order of Rs. 2,650 million. The break-up of this investment
is turnished” below :

lgfrastructure Development

The availability of adequate power, water and transportation
facilities for raw materials and finished products are important
factor: ‘o be coniidered in the infrastructure development for aluminium
iniustry. Since the identified bauxite deposits are located away
from the existinz rail andi ro2d nstworks, develocment of new rail and
roads n-eds to be planned 2lonz with development of aluminium indusiry,
Developmeni of adequate port facilities is also required for export
of value adided alumina.

Since the develnrm nt of these facilities will require con-
siderable time, the aress wher= such develapment is regquired need
to be identified »nd recessary actinn shoul! be initiated, suffi~iently
in advance,

Transpoartation

Railways

a  Ahdhra Alumina Eronjent is propnsed to be served by 2
railway track of =.04. 52 km, between the existirs rail-
nead Naraipatna- or Payyaver.m to the proposed plant
site at Krizhnadevapeta.
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b 1In case of NALCO, a link track of about 174 km. is
under construction between Koraput (on Kirundul -
Kottavalasa line) and Rayagads ( on Baipur - Vijaya-
nagaram line). Another link track of about 170 km.
between Sambalpur - Talchar is utnder construction.

¢ Gindhamardar Bauxite Project of RALCO under cons-
truction, will be serwed by about 26 km. B.G.
Railway track from Lékhna railway station to
foothill., This line is presently under construction.

Roads

Andhra Alumina Project is proposed to be located near Krishna-
devapeta village in Vishakhapatnzm district based on Bauxite
deposits of Jarella/Sapparla about 45 km. from plant site,

The new road that needs to be developed for the project may be
about 40 km. including Sapparla Mines and plant, BExisting
roads will need widening/back tapping, ete.

Gujarat alumina project which is proposed to be located in
Bhuj in Xutch distriet will renuire avout 2 km. of road from
plant site to existing national highway. Jome existing roads
may require widening to cater tos the incr-ased tra“fic load.

Port Facilities

The export of bulk quantity of alumina will require the deve-
looment of additional port facilities like irstallation of
alumina siles, provision of oneumatic cornveying system for
landing 2lumina Jdirectly ints the ships, ete,

The facilities a2t Visakhavatnam port being develsapei far NATCO
will require ~urmentation for handlinsg additiosal a:unina from
Andhra Alumina Project (for export) and import of materials.
Kandla port has been conziderad for the export alumina from
Gujarat Alumina Project.
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Power

The requirement of power for the existing alumina plant is
of the order of 826 MW. The present supply arrangement of
power is from State Eleciricity Board except in the case of

HINDALCO,
-
Company Requirement of Power (¥W)
1 Bharat Aluminium Co. (BALCO) 235,00
2 Hindustan Aluminium Company 250,00
(HIXDALCO)
3 Indial Aluminium Company
(INDAL)
i Alwaye Plant 45.40
ii Hirakud Plant 50.00
iii  Belgaum Plant 171,20
4 Madras Aluminium Co. (MALCO) 75.00

826,60

It is reported by the industry that an interruption of 2 nours
in supply caus~s an aiditional hike i the sunvly of metsl by
Re, 2,800 ver tonne, for the metal produced in the t.o0 days
which follow the interrupti-n. An outare nf 4 hour caured
a hike in the metal price by Ri. 5,600 ver tonne for S days
that follow the interruption. ™his is reported iue tn

- hisher power consumption per tonne of nnt metnl:

- incrzased consumpticn of =znode =p: nath naterial
(er-olite »nd alum‘nium fluoride): and

- Shorter span of life of cathode lining,
Tre iraustiry ha: =stimated that for each M¥ nowrr 2ut, anproxi-

mately 5.9 pots nave to be shunted, Relanin: 2. restartin:
expenses of exch pot come to about Rz, 0,1 milli-n (1984 prices).

€000 00000000000000000000000000000
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Investment for Infrastructure

Investiment for infrastructure includes the cost of railway
track, road,'special type alumina wagons, external power supply,
external water .supply, port facilities etc. The estimated investi-
ment required for development of infrastructure facilities for various
projects is .iven below :

Investment in Rs. million
Description for Infrassructure

1 Andhra Alumina Project

including mine 1,020

2  Gujarat Alumina Project ‘ 130
3 Gandhamardan Bauxite Project

(under implementation) 150

Port PFacilities at Vizag and Kandle 1,350

2,650

M~i- Areas ©_r Taooperation

The aluminium industry in Indis hzz been built with most
of the aluminium tecvnolo - ies available in the world durirg the
fifties =n’ uixties,

“ame of fluminium Plant Foreism Collahorator
1 Aluminium Corroration of Swxiss Aluminium
Irdia, Asansol (¥. “engal) (ALT3UISSR) switzerland
2 ¥airzg Aluminium Company, Aluminium Italia,
“tettur, Tamil jladu Italy
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Name of Aluminium Plant Foreign Collaborator
3 Indian Aluminium Company ‘ALCAN, Canada
Hirake d, Alwaye & ’
Belgaum‘
4 HindUstan Aluminium Cerpn. Kaiser Engineers QOverseas
Renukoot (U.P.) Corporaticn, USA
5  Bharat Aluminium Zo. Ltd., - ALUTERV - FKI, Hungary
¥Xorba, Madhya Pradesh for alumina plant
- 3Swetemetpromexport US3R
for smelter & fabrication complex
6 Xatioral Aluminium Company Aluminium Pechiney' Prance

Limited, Angul, Orissa
(under corstruetion)

These technolozies were brought some years ago and while they
are fully absorbed and considerably Indianis=d by now, a lot of RH&D
work would be required to kecep them mnderrvised; viable =nd pollution
free. Latest technolosy to come to India is the Pechiney tec’nology
adopted by MALCO.

For :-e first four units, the know-how and the detailed engireering
was carried out by the foreign technical collahorators. The detailed
design, engineering =nd consult--cy :ervices for the projects during
the last decade has been undertaizen by Indiar ~nsineering and c~onsul-
tarcy orsanisations. For implementation of fuiure aluminium plants,
nece:sary indizennus expertize “nr detailed design, ~onsulierncy and
engineerins services has been developed in the countr:y, Hegever, basic
know-how far the projecta tn ircorporate latest techroloy is still
required to be imnorted from foreisn sources untill the Aluminium
Research, Development and Desin Centre is set un in <the country,

Considerable develapments hava taxken plare in the advancei
eruntries Teadia s to produ ctinn in aperating costs and conarvation of
ener cy. BAL:O's Alumina plant and wluminium amelter v ich were
conmmi-ssisnad in mid=zeventisa. 7ay 2lso n=e!l cortain avount of moderni-
antion in specific areas, Revnluii-nar, ~m:n:’ee have iak~n nlace
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especially in the downstream areas of rolling, extrusion and casting
‘of aluminjum. It would be apprecpriate to identify specific areas

of technical cooperation with the advanced countries and conduct
detailed integrated studies [or each plant io identify areas where
modernisationh efforts could be undertaken especially in the context of
energy saving..

-

Various operational stages in the zluminium industry are :

i exploration and mining of bauxite;
ii  conversion of bhauxite to alumina; and
iii amelting of alumina 1o aluminium metal and

fabrication of metal to various forms for
industrial use,

In all these fields lot of progress 7 s been m-de and improved techno-
+ 3
logy and process intrnduced in the countirwv, yet % are area- of

2 y
improvement,

o
D
2]
@

Bxploration of Pauxite Reserves

Bauxiie deposiis beinyg of varied types :nd nor-uniform within
a si-gle zre= n-~ed special =ttention in estimation nf resorves ani grade.
The drillicyg has chan ed from wet to dry drilling, Fven this has

been replaced by vacuam irillin; technolo.wy abroad. This technoloty

mav n22d ejuipment manufacturin; facilities ani trainine of drilling
perinnnel in the eountries whers the -bove technalagiez »re practised,

Another aspect in the matier of b-uxiie resource apouraisal is
the an~licatisn of gen-statiztic. and computeriastiann of d~ta for mine
plarnin.s, Thic i bheinr aispied in the nev bauxite mine of NAICO., Tie
knan-how nced to be £ .11y transf rred nnd 2n-lied in 211 future miner
8o thai mines could be developed mystenatically to cu-nlv reguired
quality of materinl tn the nlants, Central exsloratisr azencies like
Tenldirieal lurve - of Innia, “liner:l Txnloration Onariorzti-n should
get enui~pad far this and sperating m res shonld have trained ver-
sonnel for nrpner anolication of these teehniqun,
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Mine Planning and Design

Indiganous expertise is well developed to design mine projects
with sufficient competence, MECON is already carrving out the detailed
engineering, mine planni :g and development for 600,000 tpy Gandhamardan
mine for BiMCO, Fngineers India Limitel (EIL) is rendering detailed
engineering services for 2.4 million tpy Panchpatmali mine of NALCO.
However, to keep abreast with the latest technological advancement
in the world in the field of computerised mine planning, it would be
necessary to have interaction with reputed oresnisations atroad.

Manufacture of Alumina

A besinning in the develoopment of i-diserous concultzncy 2and
engineering services for the aluminium incfu=ztry in Iniia was made with
Indian Orazanisatio:s undertaking the detailedi enrinecerins azsi mment
for 100,000 tpy integrated aluminium complex 2t Korba. Detailed
engineering for a project of this ma.mitude wsi carried out indizen-
ously for the first time within the countiry.

Presently, Enrineers Indiz Limited (ZI1) is ecarryving ~ut the

i

detziled enrineerins for ~lumina and alumirium nlants of WALCO.

But considerzble improvements have heen achieved in the advanced
countries ir order to reduce enersy consumeii- =nd ecost of productinn as
well as to improve the aualiiy. Areas of tnese developmentis include ¢

i fluidised ved ¢ lcination .hisn reauires 30
less erergy tnan the econventions! ratary calciner;

ii iry dicposal of red mud a: coamp rad th eonven-
tional wetl impoundi: - methnds

iii reqoval of or anic impurities: -n

iv process conteol tirou  micron-ace nors/
coamputers eino,

The fluidi-pd bed exlrinition o8 alumina ha: baen adoptetl Tor LALLM, e
recent irerd sorld over id t5 produce sandy ~luming at orotess pornseters




s e st A%

L
®
°
°
°
@
. ®
- ®
°
°
°
°
°
°
°
°
°
o
°
°
°
o
°
o
o
o
o
)
o

oe0e

115

achieved in European alumina plants resulting in less energy con-
sumption. NALCO has adopted the same process,

It is ‘understood that HINDALCO has initiated action to change
over to fluidised bed calcination in replacement of the existing
rotary kilnssysiem and other energy saving features in their expansion
of the plant. BALCO is taking up experiments to reduce fuel consump-
tion in its rotary kiln calciner on the lines suggested Ly UNIDO.

Pechnical know-how needs to be imported to develon fluidised bed
calecination eauipment in the country.

Aluminium Smelting

The existing aluminiur smelters ir the country are based on
conventional Hall-Heroult process with current intensity ranging
from 50-100 KA with an avera:e power (DC) consumotion of 16,500 kwh/
tonne. The 2luminium smelter under construction by NALCO in Oriscsa
has a current intensity of 175kA and will have power conzumntion of
around 13,600 kwh/tonne.

The present world trend is towards lar.cer cells, higher amperage
cell hnoding with dry g=s cleaning and controlled operation, Cells with
a currert intensity of upto 225 KA are ~lrealy in oneration in certain
countrie... For optimim process control mechanisatinn and automatién
have been extenzively introduced in new plants, In the international
field, cell with higher ampera-e upto 300 KA are under experimentation.

Computerised automatic voldage contrnl zystems are adopled to
achieve substantial savings i~ power and raw materisl consumption be-
sides better praduction efficiency. Automatic voltase control system has
been i-stalled in India by BALCO, MALCO ant I¥D'L. In the YALCH plant
a computerised pro ces contro' aystem is plarred to be installed.
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It is suggested that a comprehensive study be carried out for
the existing aluminium industry with special reference to incorvora-
tion of new technology, in order to reduce energy and raw material ssasxm
consumption and to achieve higher productivity and efficiency. Poreign

know-how may be acquired wherever necessary for technological upzradation
of the existing plants,

-->
Semis Manufacture

For the prop sed downstream facilities for NALCO, MRCOWN hasx
been assismed the task of detziled engineering consultancy and oproject
management services. s3ufficient expertise have also been developed
for manufrcture of different z1loys of aluminium ard their semis.

R& D PFacilities

In the light of pace at whieh technological developmert in
aluminium atroad -re takirg place, it is in the irterest of aluminiam
producing companies in India to set up the requires R&D focilities
which could dea) with different phazes of development relzted to
aluminium producticn and anrlication. The rese-rch facilities should
cover ihe =2recs of bauxite beneficiatio~ and mirirg, bauxite prore.g-
ing and =slusina production, smelter nd cerron technolesy, 210y

TSN |
develnpment, castir . .nu faorication tecrnolosy ieluding development,
of new applicatio s,

De'=ils of R&D efforts of primary alumininm
produc rs and the are=s; in which foreion nsaistance may be
are noiad below 3

warranted

.

A Baarat Aluninium Compasy ( ALCO)

BALO h~.: e-tablished a pilot plant for eva'uating bauxite
samples fareroduction of aluminashench scale tes-in - faci-
lities are 2154 i~ a~veration, In additior, R&D Facilities
far development of aphigiirsted ~luminium a'loys for ave
thal fabricatic  for 1 fence 214 othep strate ‘ic curposes
ani impoart sutetitution are Loivg ertatlished, 8 atudy

iz cnder w 5 far the u e nf lithidr cartsnate 204 Taonesium
eczrioonate to rediuce elegtrical re-~istance and ~nor .y cor-
sumption., It is alsd oprovosed ¢ tave up the study far
eshancing s-rvice life of equipment by malk ' ng more effective
uge of oils und lubric~nts, a alas for reclaiming voluas le

0il ant additives, 4iction ras been inftiated for gnirful
u:e of red mua,
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b Indian Aluminium Company Limited (INDAL)

The major thrust in the R&D efforts is directed towards
erdler;y conservation. The objective is to improve energy
consumption to around 14,500 kwh/tonne by 1987, The
gchemes involve improvement in anode, cathode and busbar
design changes, installation of micro-processor devices,
improvement of pot room equipment and replacement of old
mercury arc reciifier by silicon type rectifiers.

The company is already recoverins eryolite from spent pot
lininys, Its ztudy indicater scope for minimising loss of
fluoride ir spent liring during its dismaniling from pots
to its despatch to cr.olite recovery plant at Belzaum. A
scheme has been worked out and will be implemented within a
year or two,

Vinadjum recovery frnm the alumina plant liquor has been
implemented,

The company is recoverin, carbon fr.. spent lining which
h~: been used as a pot linins material as a zubstitute for
sntr-recite thus savinge on forei,n exchange,

¢ Hirdustan iluminium Corporation Limited (FINDALCO)

The compary has dore consiieratle work in assimilation and
compilati~n of data on encrgy consumetion and hes initia-

ted a number of sche ez for eners;y corsarvation sand in-
crrasing current eftficiency, T-r o0ld rotary kiln caleiner

is to be repl:ced by 'fIuidised bed vertica’ 2aleciner'

whickh is exnec-ed to reduce the fuel oil consumption by a®out
30+ in the 2lumina plant. ALlumina plant is under exparsisn
to 30,000 tonnes srnunl casacity terough Hunarian techno-
logy. Tni- Includes

- raisin: plant l1iquer concentratior by
attiins svtra evaporatinsn unit
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= liguor purification

-« heat transfer of pregnant liquor by
spent liguor

. = hydrogarnate technology and red mud
- causticisation

The expansion is expected to becompleted by 1986 and involves
an investment of Rs. 500 million. The modification in technology is
expected to reduce steam consumption from 5.0 tonnes (1983) to 4.14
tonnes per tonne of alumina, and also result in reduction of consump-
tion of electrical energy.

A scheme has been proposed to replace the exisiing 0ld small
size boilers with a larwe 8C TPH pulverised coal fired boiler with
cogeneration facilities.

The review of the steps taken by the individual units in the
field of R&D, lead to the conclusion that *thouch there had been cor-~
sideratle efforts, this has not resulted in the upgradation of the
technolozy on a significant scale. The aluminium industry in India
is 40 years old now. There are four existing anitz an? one under
implementati~r and ench of these has - different tecrrmology. This
is a reflection of the fact that Ind‘a h : not been atle to subs-
tantially absorb any of the tecmnologjies imported in the past. 1In
this context, it is imperative thz® th- aluminium industry as & whole
should nool expertise t> upgrade the trehnolo sy in their nlants vit- the
help of their foreign collaborator: to btrin. trem technologicrily at
par with the plants abroad,

Another area i3 in the asplicatisn of ~luminium. vor every
tonne of metsl prnduced, it i3 neceszary that i- .e rem~lted, caxt
and fabricated irto usable anplicatiors = aoplictin = viich are
viavle, berericial to the ~onsumer ~nd rnati nal econoay, With irer 2=
sing 1zvel of productisn, tne pertirent iscu= in I~dia i: to ircrease

O 00 0 0 00 0 O e 00 00 00 O o0 00 0 00O o 0 0000 0O
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the consumption ef aluminium. India has a large potential in the
electrical, transport, building and packaging fields., These have

to be developed and tapped by R&D and marketing efforts. Creating
and satisfying these potential markets, multiplying the uses of
aluminium manifold, will be the challenge which not only - the R&D men
but 2lso the marketing men and entrepreneurs will have to face and
30lve. Indie will have to evolve a judicious mix of fabriecating
technologies to meet its special needs. 1India will need to expand

the highly sophisticated production and capitai intensive primary

. rolling milds which can recyecle scrap and satisfy the conventional

utensil and household market, India will need high capacity, highly
productive and high quality presses which would produce goods of
average specifications,

In the casting and diecasting sectors, intensive R&D efferts
will be required to satisfy tne rrther strin ent requirements of
castings suitable for the newly emerging transvort sector. Myriads of
techniques irvolving jointing, brzzing, 2nodi-ing, ovainting, surface
fi<isning, gauge contral, new allovs etc. will have tn he developned by
R&D efforts at various centres. India will of course, need the assis-
tance of more developed countries in the form of informatisn, technology
exchange and marketing intellirernce so that India could lesrn from
their exmerience, avoid the cossible pitfalls and cateh up as fast as
ponsible with the more alva-iced usage of aluminium in these c-untries.

Aluminiun iz a good conductor of electricity and India has largly
exploited this property in the field ofpower weueration and transmisziarn,
However, there are urea. live a‘'uminium windins wire: here further
R&D #nre i3 recuired 15 that the potentizal of z2luminivm ura e in elect-
rical industry is fully exploited, Assistance from advanced countries
in this vespe-t may accelerate the process,

india n4s 5till to make 2 signific-nt besinini in the 2rea of
sabztitutior of timber (in building ~nd arcritectura? anplicatinnsg)
witnh «luminium =nd saving of fuel in tra-sport sector, Other countries
have to-er full advanta.e of this fuel and forest zaving pole-tialitiez
wrile India's transnoart and buildire aertara consume hardly 157 of
aluminium prnaduced; in Janan the:» sectors con-ume a: much as 507
of the aluminium used.

Q
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Appendix Cu-1I

Reserves And Othep Technical Parameters of Exploited Mines of Copper Ore In India
As on Jlet Maxch 1983

ocation| Type In=gitu ore rese¥ves in million otal Cut=of? JVertical
of tonnes and Cu Metal grade depth in
P———
ownage _'2_-1 (000 assumed [metren
- Exploited mine ahip Proved ProbablelPossible] Total tonnee}{% Cu.
-
leA Eastern Sector
- 1.CeCs Group
- - - te Mosabgqni Bihoar HCL 9.81 3.70 3.58 1757 300 1131 1060 3200 11
Public (1.70) {1.72)  (1.79)  (1.71)
Jac toy
2e Pathargora " d 1,70 0,44 Js239 2053 36 0e5 347 4010 13
(1447)  (1,36) (1,42) (1.44)
Je jurda (Phaae | end " » 1,65 5437 Te50 23452 205 Oe5 $00 130071800 26
Phase 11) (120) (1,22} {1422) .(|.2|)
deo Kenduadih {Phase I " " B.79 3,02 3.0% 14.82 261 U8 500 230/1200 30
and Phase 11) (1.70) (1.72) (174} (1.76)
Se Rakha Prase 1 . " T.83 - - T.83 93 DeSeteB0 206 1000 18
(1.19) (1a19)
. Sub=Totals Eastern 38,78 12461 14,88 66427 975
sector (ICC Group) (147) _(1.49) (1047) (1.47)
BeWestrrn Sector
!KCC Group’
1
' Madhan-Kuddn Rajae= HCL Te92 T.74 23.28 38,94 362 045 760 5000 16
/ than (0.95) (0.91) (Ce53) (0.93)
-
77 Kolihen " " 12499 Se6t 1056 29416 408 3.5 560 3000 19
- - - / (1.74) (1,15} (1,15} (1.40)
3
- 8« Chandmari " " - 1,77 - 1.77 23 048 46 S00 8
(1431) (1.31)
9 Khowdariba » " Ue28 - 0,07 0,35 [ 045 60 100 7
(1.90) (1450) (1.82)
Sub=Total: Western 21.19 1512 33.91 70,22 799
- Sector (KCC Group) . {1.43) {1.05) (1.00) (1.,14)
Ce Central Secto
Iualanj Khand Group)
a/
10+ Malanj Khand Copper M.P. HCL 24,34 36.08 55421 115.62 1307 Y ) 350 6700 29
{0e453 for (Upte 300
- open=pit) MAL)
_ Sub=Totals HCL minas 84,31 63,81 104,00 252,32 3081

(V443)  (1.19)  (1.07)  (1,22)




[2.]

© 0000000000000 ¢

6/ Incidental to Pb - 2n

ore mininge

l/ The vertical dapth compriscs of 150 m above valley
2/ The vertical depth comprises 3f 144 m above vallaey
3/ Chandmuri mine is opon cast workings lying between

i/ Life is based an open--it reserves of 5749 millicn

tonnes.

404 and 340 MAL.

lovel and 620 m helow it.

lovel and 424 m below ite

5/ 60:5 reserves are recoviorable; Homides copper the deposit contains 1,200 Pb. and 2,51% Zn.

Sources GOI, Plenning Commission, Aeport of Working Group on Non-Ferrous Mstals (Copper & Wickel), 1984,

In=situ Ore ressexrves in million Totol utwaff JVerticolfInstaw ife of
Type of tontns and grade S Cu, Fatal grade depth injlled/ reccvers=
~xploited mive Location] owncr= JProved [ProbalefPossible] Total (1030 asasumed [metres [pronnscod{able
ship tonnesf.’ Cu. mine reserves
* capacity{in years
{tnd)
-
De Othexr WHorking Mines
5/
11. fangpo S53ikkim auc - Ued7 - 0447 6 HNeAe NeAs 100 9
(1.19) (1.19)
124 Ingaldal Karnas- cce 0.19 - 1,04 1623 19 Nehe 300 250 -
_ taka (<e?8) (1e44) (1e54)
13 Kalyadi " " 1.13 1.73 0417 3633 27 Zed0 50 503 -
_ (1.33) (JeB) (C.63) (3.83)
14s Miilaram LYY APNMC .15 0441 - D456 9 1,00 235 NoAo -
{1.93) (1.38) {(1.54)
&/
15« Rajpura=Jariba Rajas= HIL - - 0,89 .89 12 - - - -
than (1.38) (1.38)
&/
16« 3andalamottu AePe HZL - - 1.04 1.04 15 - - - -
(1.42) (1.42)
Sub=Total: Other 1447 2e61 J.14 722 1]
working mines (1e28) (0.96) (1.37) (1,22)
Note: Life of recoverable reserves is copputed on proposed rapacitye



éb Prospective Copper Cre Resuuzces in Exploited Minea and Their
Haighboughoad upto A Depth of 1060 Metres From Surface .
® Appendix Cu-1II
P a- I3 ry t.
’ Exploites mines/ derately |Expected Expected ::1 :?:li:: pexr Additienel prospective ore
: Deposits in neighbouzrhcod sxplored . rade Tre ﬁd Tpta depth Bre “Vetol
. upto dept! (*000 tonoes] (tonnes) (Metre) {'000 tannes) (%000 tonne::
; (metre)
’ Eastern Sector
! Ae Exploited mines
’ Hosabani 1960 1.71 ac 630 - - -
: Patharjora a7 tedd 10 140 1060 7100 100
. Surda 500 1.21 50 605 1050 26000 711
' Kundedih (I.I11) 500 1.76 30 530 1060 16800 295
T Rakha (J+I1) 650 120 8S 1020 1040 34800 420
P b-Total h 1.38 215 2975 1060 84700 1155
de By Depesits in neichbourhood
: ‘ siddeswar . , 590 1.40 75 1050 1060 42000 530
Temapshaz 500 1.11 55 630 106C 30800 . 30
. Turesdih 250 1,57 70 1100 1060 56700 890
. Nemdup 145 1429 25 320 1060 22800 250
. Remchandrapahar 130 1.50 13 190 1060 $2100 175
Dhallk idih 120 1.42 25 350 1060 23500 330
.' SubeTotal B 1.38 263 3620 1060 167900 2615
. Ce m‘li"‘ lng
: Khetzi 530{350) 0.,94(0,91) 75¢100)  sAs@xT700(910) 1060 34200 310
7. Xolihan 5600388)  1.15(1.54)  40(73) 460(1200) 1060 19700 225
Chandmari 46 1.31 s 455 1060 35500 460
® Sub=Totel = C 1.08 150 1615 1060 89400 - 995
E De Deposige in neighbougphood
. Akwali 150 1.50 10 150 1060 9100 138
} Bennas 170 1.0 15 205 1060 13300 250
’ Dholasule 150 0.95 10 95 1060 9100 8s
L
Bhagond 250 1,07 20 210 1060 16200 170
Basautgerh 180 1.92 15 285 1070 13200 250
3
’ subeTotal ~ D 1.46 70 1025 1060 60900 90
i Sub=Total (CeD) 1020 220 2640 1060 150300 1005
P fentgal Ssctor
! g, Mg-njk!am’
Mein=lode 300 1e13 385 4350 1060 292600 3306
Hain Jode hamginc wall lode 120 1.50 55 825 1060 S1700 775
1.8 440 5175 1040 344300 4084
Exploited mines 139 750 8940 1040 466700 S45¢
Lsposits in neighbourhosd Teld 388 5470 1060 300500 4200
Grand Total 127 1138 {4410 1060 769200 9736

Y B K A 2n am A AN AN J
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Appendix Cu-TI

\'A Co! on I For Production
Cne Tonne of Coppar Ore Mo i Mi of HCL
Duri T Year Period En 198 5
. Cost in
- Rs./per
Cuantity Cost in Rupee
per Rs./ Value of
Items Unit tonne tonne Ore
A Consumable Storeg
- Steel kg. 1.36 4,68 0.03
= Cement ka. 1,97 2.36 0.01
- Zxrlosives kge 0.31 5,07 0,03
= Others 14,38 0.08
B Mrintenonce Storos
= Srcre Parts 9,46 0.06
- Lubricants 1,86 0.01
C Fuels 0.85 -
D Zlectricity Kiis 40,15 13,25 c.07
E Hisnrover 107,08 0,62
P Otherc 7,75 0,05
173,27 1,00

Hote:s Zogshk refers to the averare coct ol input delivered -t the
-t during the reriod under corcideration,

- V:lue reofers tn the exmine value of ore exclurnive of the
111 taves ard duties,

€© © 0006006060000 0000000000000000000040
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o Appendix. Cuz= 1l

DI TR S

N W vera I p
® £ r Ore Du 3 d 1979 ,
8 ] 1 M K t Minin
® - tat v Under inGe
o
® . Cost in
| Cuantity Cost in Rupees
@ per Rse per Value of
. tonne tonne Production
- ® Itemg Unit of Ore of Ore of Ore
® A Consumable Storeg
® - Steel kae 1.04 5.18 0.03
o - Cement kde 272 1,40 0.01
® - Explosives ka. 0,55 7.70 0.05
- Detonators lios 2.20 4,33 0,02
® - Drill Bits Nos* 11,66 3.33 0.02
® - Timber 1,04 0.01
] B  Maintenance Stores
@ C Electricity KVvH 79.31 19,83 0.12
® D Manpower 87.34 0.52
o - Managerial &
Supervisory 30 Hos
® - &killed &
) Semi-skilled 291 PFos
- Cthers 414 lNos
[
o 167,83 1,00
o
o Note: * indicates per 'ON0 tonnes of rroductioc: of Coprer Ore.
®
o
o
@
o
| |
' | | |
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®
®
°
@
® I Con e r Produ of One Tonn
Co ne 2s In _Smgl]l Con t
® \'d Du Th P
1979-80 to 1984-85
®
@
- Cost in
. RS./
P Cuantity Cost in Rupee
, per Rs, per Valve of
i ® Iten Unit _tonne tonne Output
® 1 Copper Ore Tonne 21,11 3542,.89 0,895
® 2 Reagents
® - Lime Kg 23,28 14,08 -
® - Pinecil Kag 0.54 18,84 -
PY - Xanthate Kg 0. 16 3,79 -
® 3 Electricity K. H 633,26 158,36 0,040
°® 4 Lubricants Litres 1,00 82,00
o 5 Spares \Bearings, pump
casing, Stares, lin-
® ings, conveyor, belt- 134,50 0.035
inas ete,)
® 6 M-roover 121,82 0,030
® - HMunagerinl &
o Suvervincrv 14 tos
-~ Zkilled 11 MNoc
o - GSemi-skilled 30 Noc
o - Ungkilled 26 Nos
®
A000,22 1,00
®
o
®
®
®
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1975-1984

Production of Copper O§§ in India

1)

. (in_Tonnes)

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984

All Indig

1,838,468
2,395,275
2,551,888
2,132,098
2,156,5L2
2,005,436
2,109,007
2+473,935
3,423,555
3,893,651

A.P, Bihar
2739 1,033,086
- 1,185,095
5,050 1,280,669
939 1,086,031
- 988,167
- 1,145,386
1,972 1,247,482
1,861 1,347,895
1,015 1,300,378
1,872 1,298,467

Karma

61,055
71,935
69, 365
57,229
45,744
42,981
51,662
50,007
61,288
62,928

—MP, _ Orissa Ralagthan Sikkim
- - 736,588 -
- - 1,137,445 -
- - 1,196,154 650
- - 987,870 29
- - 1,124,471 170
- - 816,669 400
- - 807,241 650
462,443 - 616,439 290
1,110,978 160 949,532 206
1,296,427 780 1,232,707 470

source:

Indian Bureau of Mires, Mineral Statigtics of Indig, April 1985,
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. Appendix Cu-VIK

Averace of Inputs Consum £ P ion

One Tonne of Refined Copper During The Periogd
1979-80_ to 1984-85 at HCL Refinerieg

v Cost in
. Rs./ Rupee
- Cuantity Cost in Value of
per Rs. per Refined
Ttem Unit tonne tonne Cooper
l tnode Covver Tonne 1,22 30,500,00 0,98

Electricity* KWH 750,00 247,50

3 Rennentax*

- Sulphuric ~cid kg £, 00 183,45

- Thic Urea am 25,00

- Avitone om 60,0C

- Gellstine om 120.0C 10,25

- Mydarochloric acid am 70,00

4 Stonnr** .02

- nt 3 kc/dn nracoure Tonne 1.02 122,40

- st 17 !c/cw ircs:urc Tonre (e 32 30,40
UatorkrEE m> 1,55 0,43

Mill Scnle kaq ' 7,91 -

7 Fiarnower 110,09

31,04€,5" 1,07

\ 4

* = oot S0 ol Sleciricity oo rmmption is on account of

electroly ic rovrr on 20% o° accoint of motor drive,
11 ntina etc.
*% =  Solrhuric ~cla 1o reemired for the rreductios o corper
: : l- sna for clcsolvino mill =zeale,  The
oiher roacgornts cre added 1 the electrolvte for smooth
e flefent anvosition o) ce ovnr o the cithode,

Aohate o

*k% - Stom in ure or peotine ue ol clectralvie, catiwde woctira
Anc stackir mocoive, slime leachiva tank an:. the copnaer

-
Ee

Lihate sectio:s,
Ak ** = Yiater Lo molalyv rocuired fm; mill scale d*~ﬂ01Vnr, in the
corner sl hate nlant coolinc tower, as make w water, floor
weshire o puriiicotion secticon and for slime leaching,
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' %WW Appondix Cu- VI

{As. midiion) ,

5 T 0 ] Q 1 Y T T v ]
Detaile + 1972273, 197374, 1974=75, 1975276, 197617, 1977=78 , 197879, 1979=80, 198081 , 198102 ,1982-83 ,1983-84 , 198485

A- Rascuzces Avallsble
e Paid up Capital 6306  T13ed Ti4e3  T15.9  TITeD  B59¢1 1000.7 1268.4  1467e4  1606¢8  1852,8 2002.8  2194.9
2. Loans 3235  44B.5  650.0  0B4¢5 930,80  964.0  943.7 923,00 1062.9 14305  1680.2 1808.5 22436

-

3¢ Working Cepiteld

loans froa Central - - - - - - 70.0 o7 36«7 579 202,6 2026 -
Govte
4. Cash Credit/Advances 35.5 80,2 152.0 179.9 141.5 147.8 132.5 87, 20703 214,08 2727 248.6 192.7
Se Inteznsl Rescurces 10947 1943 2790 31T2.0 425.7 58445 651e0 67%.9 651.0 930.0 100442 1:80.0 1515.4
Sub-tatal 1107« 144444 100303 209756 2295.0 252844 27979 299119 3560.1 4240,0 50928 5551.) 61486

B« Assgurcas utilisgd on

te Gross Block 3T4.6 631.0 10126 11598 134946 1545¢4 1633+6 1815.6 2011.7 222443 2765.- 2940.0 32170
2. Un.llécatad Expandi=
ture during 2609 26245 23144 263e3 21345 23547 25¢2 5.4 2903 70,7 §1.% 24,2 11.6
construction

3o Capital works in

- progresc 22T 7 25840 119.9 106+ 2 T.4 S54.4 636 19040 303.3 3757 248,0 2§6.9 388,46

B 4. Qthers - - - - - - 25241 31448 433.,0 54246 664,08 0855, ? 9964
Se wo:lv.ing ca itel 24441 292.9 42%.4 56745 63445 3491 434,5 2101.6 4413 25003 299.9 44,6 IT4.8

Ge Deficit - - - 0.8 - 340,8  380.9 2537 3615 78444 10627 112946 116042

Sub=Total 11073 144444 1003.3 2097.6 229%.0 252%.4 2797.9 299%.1 3580.1 4248.0 5092.3 35551.) 614846

C. ¥oxking Aesulte

ts Net Income 1913 230.3 12.6 IT7.7 82646 825.5 70644 1031, 928.9 101642 109002 665,23 2308.9
: ) > t:f::;:: in Proe 150e7  154e1  23Ted  34e9  TOTe6 10347 64408 B874e7 9178 13112 1189.9 1600.0 220402
- 3. Gross Peofit/Loas 40.6 7642 5.2 62.0 1190 (-)209.2 61e6 13646 116t (=)295.0 (=) 997 S6e3 24.7
4¢ Interest 150 32.4 50,9 83,8 98.9 1019 1007 113.2 119.6 1305 196.6 12403 " S6et
Se¢ Tax Pgpovision - - - - - - - - - - - - -
6 Neot Prafit/Loss 2546 43.8 2403 (=)23.0 2041 («)311:9 («)40e1 4304 (=)108:5 (=)425+5 (=) 29603 (=)6Te08 (=) 314

Source! Government of Indiss Burceu of Public Enterprises, Public Inberprises Survey, Volume 3, Varinus Iscuas,
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Analysis of Changes in Structure of Jalonce Sheets, Profits =nd Loss Statements
of Hindusten Copper Ltde

Appendix Cu-

| Financial And Iwn-n [ ms-auj 1580 81 l 1961-82 lt;az-a: [ 1983-84 lmn.as
Laoagcacnl Batics =

H
A+ Gensial
e Copital Employed (Re. Milljon) 1579.3 160%.8 172801 161546 2044.3 2061.0 2142. 1
2¢ WValue of Production (Rs. million) 722.0 092.3 90.70 844.3 1217.9 1545. % 2P13.9
%

epital Esployed i) 45.4 5.7 5245 52,3 5946 7540 94.0

4« Co=t of Peoduction (Rse Million) 779.3 8616 1030. 1 129102 1538.7 1692.6 2136.9
5. %um () 23.0 2609 28.1 M.t 30.3 25.0 24.0
‘.c.u - ,t“:cum (%) 21.2 25.1 2846 22.6 20.8 2.4 23.4
7+ Velue Added {Rs. Milljion) 429.0 590.4 46549 232.5 47241 780.4 1091.7
td wa * 27.0 3%.9 27.0 14.4 2341 37,9 51.0
v

B. 3alas :
9. Cost of Sales (Ree million) 6935 892.7 95541 1347.0 1276.4 1505, 8 2208.8
10, fast ol dales (5 109.0 967 1148 149.7 133.6 1164 1 105.9
. mxwu (%) 40.0 5706 48.1 5507 46.7 70.7 98.4
e S U 7.2 104.5 7706 84.3 736 99,1 136.4
(C) Pazsonnal
13. Noe of employess 23,638 24,415 254376 25,846 26,071 26,248 26,634
18 hi ’h’“.' (Ree) 679235 65,607 68,100 62,509 76,413 78,520 80.427
140 Valus of production per men

month (Ase) 2,545 3,046 2,979 2,722 3,893 4,905 6,304
i4¢ Value sdded per msnmonth (Rs.) 19512 2,018 1,530 750 1,509 2,478 3,416
8¢ Avezags monthly ssles per

enployes {Re.) 2,243 3,152 2,732 2,902 3,084 4,629 54525
o) Zinancisl

mﬂu (%) 106 1645 607 Loss 2.0 $3.8 1303
V7o famaateefil (g 9 9.6 0e6 L L 2.7 1.2

Copital smploysd 3. - o (114 (11 . .
d W % 9.7 17.0 103 Loss toss 2.9 1.2
9. ‘Nnt worth (%) Loss 4.0 Loss Loss Lose - Loss Lose
20, mﬁtﬂ (%) boss Jed Loss Loss Loss Loss Loss

21 AAD Lxeenditizg (%)
Net ales 0.5 C.0 0.3 Oed 0.5 1e5 O

~

.
®
»
.
®
®
®
®
®
®
®
®
®
®
®
®
® .
>
’
.
)
.
o
>
°
®
®
®
o
®
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Appendix Cu-X
Av?ilabjligz of Copper in India - Sourgg¥i§g
Bgsed on Procguction, Imports & Stockg

(in tonnes)
Item logl 1982 1983 1984

I Domestic mrcuaction
(wire barsd
i HCL, Ghatsila 5,156 7,465 7,959 +£270
i1 HCL, Khetr; 9,631 7,601 11,596 11,375
ot=1 (i+ii) 14,757 15,064 19,575 15,651
II &-les of Corrmar CTatnodes
(2L, Khetri) 3,252 7,578 2,776 9,117
ITI =CL, Th=tsil. own una
ci Covrer fr Rollad 1,374 1,62E 1,0 1,047
rrod ctre
IV Imvorts ov FETT
1 1 Do 'j‘.’f_,' ‘ 13,48 47,73 RIS Y o
i ir~ rorcz &, 4575 1,533 12,91 31,375
Trt-t 1T 41,050 Ty a0n 0,564 DT, 71
v 7 oin Droer 12,006 aL,E%5 f,100 L,
¢ Tot ¥ (T4II+TIZaT) 75,079 27,212 a; 007 0,778
Tmrort unde s AP Lice cen** 10,000 17,0 15,0 17,0770
Totsi v il-amd1f4y Q0,07 10,21 197,007 0L,
Sorens * 05, Iraia Turex: o) liines, Cor-omnnoier o Lo~
ierrosg et o dn Innilco, oril-dune 198°,
**  Cetimcbted on e oacio ool v st dimoo o an i

Licenno.
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Reasazves of Copper Ore In Projects Under Consideration/Feozrmulstion

oo 09 600 800 00 DO 00 009 00 L

Appendix Cu-XIL

Depoait Location JIn=-5itu ore reserves in million Jotal Cut=off [Vertical (Inatslled/| Life of the
[ Metal grade dapth &n |proposed recovarable
(000 ton~-| sssumed | metrs mine capa=! reserves in
| nes) Cu city (tpd) ] yesrs
| Project under conaideration/
o Formubation
Ae 1€€ group of HCL Bihay
1+« Rakha Phase 11 " 27.79 18,77 - 46.56 582 0.5 650 4000 23
(1.25) (1.25) (1.25)
2+ Surxdes Phase II "
e Reserves included under exploited mines.
Je "L‘dadih Phase 11
Be KCC Groﬂ of HCL
a0 Akwari ¥ Rajasthan = 1,04 0461 1465 25 0.4 150 200 8
{1.60}) {1.33) {1.50)
Ce. Other Projects
8. Ambamata of GMDC Gujarat - 7.13 0,48 7«57 122 - - -
(1.59) {2.05) (1.62) -
3/
6+ ueri of RSMDC Rajaathen - 0.58 N.24 0.82 9 - - - -
_ ) {1.13) (1.13) (1.13)
Taotal Projecte 27479 27452 1.29 56.60 138
(1.2%) (1.35) (1v54) (1.30)
Notei-
- 1/ Life is computed on the basis of feamibility report 0.8 million tonnes of mincable reserves at §0% recovery
g{ This is polymetallic despoait of lead, zinc and copper besides copper the ores analysis 3,23% lead and 5.,46%
zince Feasibility report has been preparxed by RTZC.
B g/ This is also polymetallic deposit with leed, zinc and coppere
. R
GMDC = Gujarat Minaral Davelopment Corporation = A State Undertakinge
RSMDC = Rajasthan State Mineral Development Corporation «~ A State Undertaking.

L ]
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. Reserves of Copper In veposits: Apparently Viasle
; {As on 31-3-1583) . .
° Appendix Cu-XII
Lecation TLB.I.‘ In=5itu ore reserves in million otal Cut=cff [Vertical natalledd Life of
. hold or tonnes and grad percentage Metal gzrade depth in |lpropassd ] the rec
: Ueposit Free= Proved PrebablePossible] Totad J(*300 as:umed |[metres ming sble r-
P hold tonnes) % Cu lcepacity | ves in
®_ ] | , yesrs
© 1. Tupamdih Biher Partly - 17.85 - 17.85 200 1.0 250 - -
® Freehold (1.57) (1.57)
2. Siddeswar . HCL 17.85 20.95 - 38,80 543 0.5 500 - -
® lease  (1.40)  (1.40) {1.40)
1/
3. Tam.pshar . " - 18,87 9.95 2882 319 3.7 500 - -
o (1.08) (1,16  (1.11)
4. Bayewbill . freshold = 2482 - 2482 k1) 1.00 - - -
® (1.21) {1.21)
‘g 5 HNandup » » - - 4.00 4.00 52 - 145 - -
= ] . (1.29)  (1429)
- *
6o Romchandra Paher » » - - 1,70 1.70 26 - 130 - -
o (1.50)  {1.50) 7
. 7. Dhadkidih - - - - 3418 3.18 45 1.0 120 - -
Sub=Totalsbihar 17.85 60449 18,83  9T.17 1299
. (1.40) (1.34) (1.26)  (1.34)
§. Dholemals Rajasthan Freshold -~ 1044 - Tedd 1" - 150 - -
® (1.00) (1.30)
9. Banwas " HCL - 2464 - 2064 50 0,50 170 - -
® leasendld (1.90) {1.90)
L 10, Bhagoni . » - 2466 2056  5.22 55 0,65 250 - -
® (1.07) (1,07 (1.07)
11, dasantgarh . » - 3e19 - 3.19 61 0,50 180 - -
. {1.92) (1.92)
’ Sub~Totals Rajeathan 9,93 2.56 12049 180
(153) (1.07) (1.43)
]
» "
w2, "ldmjkhw, ;1.!. HCL - - 7.00 7.00 105 B, 45 120 - -
H&n wall lode | 17
h ’ lessehold
13s Dikchu sikkim  SMC 0.26 - - 0,26 8 - 75 - -
b (3,20 (3.20)
o t4e Askot UoPo F reehold - - Q.77 0.77 18 - - - -
P . ] (2.32) (2,32)
) Totels Apperéntty 18114 T0.42 . 29.16 117.65 1610
. vieble ActcAvts (1.42) (1e37) (1,33}  (1.37)

Notes ] e

L/ At ¥BK cutentt grede total rewciven Cro Vheld millivn tonnns with 1.4, copper

_2./ daserves approcimste, eaplor-tion i continuinge
3/ iinc rontant 1edfise

4/ Palymstsliic deposit Pb 5 2,64%, Zinc § 3.95%.

NI BN BN BN BN o gf BN J
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Copper Ore Reserves In Para - Marginal and Sub-Marginal Prespects
TAs On 31.3.19837

Appendix Cu-XI¢

P —

sase JTn-31itu Reserveos In Hillion lonnes and Total ut Gt JVert.
Deposit Location Jhold(L.W) Grade % Cu Metal gréde depti:
or free- assible T Total {*000 © 1sssungd metre
. hold{F.H]} tonnes) ] £ Cu
o. Mainajharia Bihar LeH. of - - 0.75 ‘0475 8 - -
i HCL (1.00) (1.00)
.2. Bahargora . F.H. - - 3.88 3.88 as 0.7 29<
t [N/ 143 (g.90)
J. Biragonda " FoHe - - .50 0.50 12 - -
_. (2.31) (2.31)
. 4&¢ Kasaxpur Orissa F.H. - 1.16 0.50 1.66 26 0.80 -
: S5¢ Raimal Orissa Fofda - - G. 70 0,70 10 - -
. (1.27) (1.47)
~ 6o Temakhun K.Bengal F.H. - 0,11 - 0.11 2 - 6u
(1.85} (1.85)
7. Kolihan North Rajasthan L.M of - 1.03 0.26 1.29 10 - -
HCL {0.80) {0.80) (0.80)
8. Xolihsn Intervening _* LeH of - - 0.35 0,35 3 - 27
' HCL . {0.80) {6.80)
9. Akwsli Extension ) F .H. - 1.04 G.61 1.65 25 0.40 -
® A (1.60)  (1.33)  (1.50) :
{40, Singhana " F.H. - - 2,95 2.95 26 - -
(0.90) (0.90)
" 1o Muredpur . F.H. - - 1.11 1.11 8 - -
(0.71) (0.71)
!z. Setkui - FoHe - - 3.28 3.28 az 0.40 -
(0.99) (0.59)
_.3. Pur-Daciba " F.He - 1.7 0.47 1.64 17 - -
. (1.03) (1.03) (1.03)
4. Beners (Debpura) . F.H. - 1,00 0.51 1.51 20 0.80 17
; (1.36) (1.25) (1.31)
‘5. Baners Reserve » FoeHe - - 1.50 1.50 13 - -
Forest . (0.89) {C.89)
16, Chinchroli " FoHe - - 0.66 0,66 8 - -
® (1.15) (1.15)
. 17. Surshari " FoHe - - 0,50 0,50 6 - -
(1.20) f1.20)
; 18+ Balaswor " F.He - - 1.00 1,00 12 - -
(120) (1.20)
h 9. Tejwala L4 F.He. - - 0,50 0,50 4 - -
i (0.80) (0.90)
bo. Setdudhis " FoHe - - 0,90 0,90 12
; {1.35) (1.35)
’1. wari Rajasthan F.H. - 0.80 - 0,80 [} 0.50 §s!
(1.90) (1.00)
"z. Malwsli " FeHe - - Ge55 0455 7 0.60 -
(1.35) (1.35)
| 23. Golis " FoH. - - 1.00 1.00 9 - -
. (0.90}) (0.90)
T 28, Pador=Ki=Pal " FoHe - 0.7s 0.34 1,09 15 - -
(1.43) (1.12) (1.33)
S, Khankhera " F.H, - - 0o 22 0.2z z 4 -
(1.05) {1.08)
6o Imalia VP FoHe - - o.08 0.08 1 - -
! {0.96) (0,98)
’7. Thanewasna liaharae= FoHe - - 3.20 3,20 25 - P
shtra . (0.77) (G 77) '
aze. Puler-P.rsori " FuH, - - 0,20 0,20 4 - -
' (1.95) (1.95)
: 29+ Kanchiganshalu Karnataka F.H, - Uo22 - 0,22 3 - -
. {1.46) (1.46)
30, Alsdaheili " Leile of - 1.92 1012
. - . 14 - -
KeeL (1.24) (1.24)
(Conta
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Appenddx Cuy = ZI“ {Contd,,)

Cocation [L.H. or In Situ Resarves In Million Tonnes And otal ut Off [Verticel
Denasit ’ F.He Grade % Cu ?cta! gTade depth in
Proved lFrnbablo Poluiblog’i Total eggn.!) ';'g:'d motrac
31, Kallur Karnataka Folle - 2448 - 2048 21 - 90
{0.8%) (0.8%)
32+ Machanur " FeHe - 1.80 - 1.00 17 - 250
(0.92) (0.92)
33. Kalaspura » FaH, - - 1.00 ~ 1.00 7 - -
(0,70) (0,70)
34. Nallakonda AeP. F.H, - 4.9 - 4,91 73 - -
: (1.48) {1.48)
35+ dhukonda " FaHe - 2.15 - 2415 32 - -
(145%) {1.5%)
36e Gani-Kalava " FoeHa - - 0.43 0,43 6 - 100
(1.37) (1.37)
37. Hamandurl/ Tamil- FeHe - Oe15 - 0,15 1 - -
Naduw (0.68) (0.68,
Sub-totali Prospaects with more - 19.69 27495 47.84 534 - -
than 0,63 Cu. grads { 1.26) { 1,01} ((1e1t)
. 38. Malanjkhand®’/  M.P. HEL - - 5¢50 5,50 32 - Upto 3T6HAL
{(Uxide ore) (0.58) (0.58)
39. ."':alanjkhandll " HOL - 43.57 20472 64,20 165 De2to0e40 3I50(Upto 300
(Lean Sudphide : (0,22) (0.33) (0.26) FiRL)
Ore)
40, Gzlw 3 Gangutéha Haryana FoHe - - 15.00 18.00 45 - 130m
{Mahindragarh) (0.30) (0.30)
Sub-total: Prospects with lesas - - 43,57 41.22 B4,79 242 - -
than 0.6% Cu Grade (0.22) (0.35) (C.29)
Tctal Para-marginal and - 63.46 69417 132,63 7176 - -
Sub-marginal Prospects (0.55) (0.63) (C.59)

NOTE = =

31/ Contains 1.14% Pbe, 5.25% Zn and 30gm/tonne Age.
2/ Within designed pit=limite.
3/ 44.0 million tonnes of ore with 0.22% Cu, within the designed pit-limits.
4/ 30m wide lode traced ovver 2.0 km. strike lanigth.
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Appendix Cu—XI¥

® 0 ® .'T

{In tonnes)
Ore (% Annual
ane of the Project | i imatolG-ade [recover-|1985-86]1585-87]1967-82] 1585-89] 1989-90] 1990-91]1991-92 1982-53f 1993-94 | 195a-5:
copacity] (2) [eble me=]Ist @nd rd 4th Sth 6th Tth 8th 9th 10th
tal at {year lyear year ysar year ysar lyear yaexr ear year
ultimate
‘Etﬁiting rojacts)
" Mossbani 3200 1.22 10482 10482 10452 10482 10482 10482 10482 10482 10482 10482 10452
Surde 1300 0.90 3141 2141 34T 341 34t 34T 3T 3141 3143 34 321
‘ Pathargora 400 1.85 1128 1128 1128 128 1128 1928 1128 1128 1128 1328 1126
Kendadih 200 1.33 714 714 T14 714 714 T4 714 714 T TH 714
“ Rakhs 1000 0.96 2578 2578 2578 2578 2578 2578 2578 2578 2578 2578 257¢€
i» EY
!Hn PxojstSExpn-)
' Surds Expansion 500  0.50 1208 - - - 1208 1208 1208 1208 1208 1200 1208
‘ Kudadih 800 1.5 23286 - - - - - 3286 3206 3286 3206 3286
) Rakha Expansiorn 400 0e96 1031 - - - 1031 1031 1031 1031 1031 1038 1031
In:egreted development 6000 1«05 16915 - - - - - - - - - 4230
Singhbhum Belt (Roame
Rakh 11}
. Suzda il 2200 0.95 5611 - - - - - - - - - 1480
. Total I(e) & I(b) 46094 18043 18043 16043 20282 20282 23568 23568 23568 23568 29198
o)
® -
4) Khetri 5000 C.70 8715 5230 6000 BTYI5 8T15 BT15  BT1S  BT15 8715  BT1S 8715
@ rainen 3000 1,60 11952 1968 9960 11952 11952 11952 11952 11982 11952 11962 11952
1) Chendmeri 1000 0.85 2116 1900 2116 2116 2116 1500 - - - - -
Deribe 100 1460 400 400 400 400 400 400 400 400 4008 400 400
¢
Mastern Secior
b {Ned Projects)
Akwali 200 1036 617 - - - 6717 677 6717 677 144 677 677
Banwas 500 1.57 1955 - - - - 1955 1955 1955 1955 1955 1955
L
‘x(.) ard 11(b) 25815 15498 18476 23183 23860 25599 23699 23699 23699 23699 23699
'.) Central Sccter
(Holanjkhand) 6700 1,30 23077 23077 23077 23077 23077 23077 23077 23077 23077 23077 23077
b) Leaching 1300 - - - - - 1350 1356 1500 1500 14500
1134e) 2nd 111(b) 0 30 30 7 24427 24577 24511 2451
ol 1, 31 end 111 96486 56618 59596 64303 57219 68958 74694 T1694 T1844 TiE44 77474
3 46837 50956 53634 57672 60497 62062 64525 64525 64660 64660 69727

L aikkie
Chitradurja/Kelyadi

i Rejpure=Daribe
Anbamet s
Meilazem

#  Judugudee

® ® O O Oe
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b Yeerwise lnvestsant snd Foreign Exchanqe Requirements fer Future
1

Copper Metal Development in the Centrel Sector

Y (148s-§¢ To 1189-70)

Appendix Cu-XY¥

{In Rs. million)

_tstivoted Lost

TR

' Totel ° F.E. Yotal AN Totsl ' F.E. | Total ' F.t.
’-m.s_--_-_
Melanjkhend Pze ject 1363.1 - 1.4 - - - - -
,. Now Schemes
‘ [ Mining @
¢» Indien Copper Complex
i+ Minor Expension of Suxds 2.3 9.4 20.4 2.6 23.0 2.9 14.0 2.0
‘ ii. Miner Expansion of Rekhe T7.4 12.7 3.4 5.6 4.1 3.9 10.5 1.7
4i5. Sensgore Vertical Shaft 509.40 127.5 - - - - 63.0 15.5
. iv. Integrested Developmsnt
(Roen-Rakhe II) 1300.0 325.0 - - - - 162.5 40.6
ve Suxds 11 S00.0 0.0 - - - - - -
vi. Expaneion of Kandedih Mine 257.2 15.0 16.0 9.0 57.0 3.3 93.0 S.4
. vii. Explorstery Develaepment 10.0 - 2,0 - 2,0 - 2,0 -
be Khetri Copper Compex
. i. Kohihen Shatt Despening 145.0 17.7 18,0 3.4 12.5% 2.3 14.0 2.6
ii. Baneas Exploxetion 10.0 - 10.0 - - - - -
. 1ii, Denums Mine 104.0 20.8 - - - - 26.0 5.2
iv. Shotri Shaft Despening 260.0 65.0 - - 43.0 10.7 50.0 12.%
ve Akwali 36.7T - 21.8 - 6.7 - 5.7 -
. vi. Exploretozy Develepment 10.0 - 2,0 - 2.0 - 2.0 -
e« Relanjkhend Coppex Péjtch
. i. Exploratory Devslopment 10.1 - 4.0 - 2.0 - 2.0 -
B. Concantpetor
. Indi r Complex Surds Concertrstor 575.3 20.0 28.9 1.0 259.9 9.0 173.2 6.0
Co Metallurpicsl Projscts
‘ s+ Indian (13 lex
i. Expansion of Smelter 52.0 S.4 S.4 6.0 16.9 1.7 29.7 3.1
ii. Expansion of Refinery 219.9 59.5 10.2 2.7 37.3 10.0 T3.4 19.8
® iii. Expansion of bye-product Plant 93.0 7.7 1.0 9.0 4.6 2.8 47T.4 4.0
iv. Rolling Mill Modezisation 30.0 - 5.0 - 10.0 - Te5 -
ve Acid Plant Expsnsion 89.4 6.6 u.0 2.6 55.4 4.0 - -
® vi. Moly Recovery Plant 15.0 - 5.0 - 10.0 - - -
be Khatzri Coppexr Complex
@ i. Expansion of Smelter 306.3 22,0 43.3 3,2 105.4 7.8 189.5 1.1
‘ ii, Expension of Refinery 277.6 76.4 13.1 3.6 44.7 12.3 108.0 29.7
iii. Contop Smelter 125.4 46.4 31.3 11.5 62.7 23,2 3t.4 1.7
9 ive Expeneion of Acid Plant 50.0  12.5 12.5 a. 25.0 6.2 12.5 3.2
: Ce thnjlm-nd
® ie Luaching Experimental 15.0 7.0 7.5 3.5 1.5 a.s - -
ii. Leaching Pro ject 100.0 20.0 - - - - 40.0 8.C
. 4. Dther Mstallurgicsl Profects
i, Continuous Cest Copper Rod 211.0 62.4 23,0 6.8 58.2 17.2 129.8 8.4
@ 0. 1nouetrial Housing 100.0 - 20.0 - 20,0 - 20.0 -
" €. Powsz Gomszetion
® ic Gos Turbine of KCC (2 x 10 M) 220.0  130.0 70.0 30,0 - - - -
’ s:. Replacement of Boilsr 70.0 15.0 40.0 5.0 - - - .
141, Captive Thermel Plant st ICC
® 13 x 30 M) 1600.0 - 320.0 - 320.0 - 320.0 -
Fo Pxo~foapibility Studies 80.0 40,0 16.0 8.0 16.0 8.0 16.0 3.0
« Seience Technology
i, Continuing Schemes - - - - - - - -
i1, E" Schemsse
ning, Beneficietion & Metellurgy 20.0 10.0 4,0 2.0 4.0 2,0 4.0 2,0
« Replacement and Renewel 1000.0 10.0 200.0 2.0 200.0 2.0 200.0 2.0
9915, 1214.8 1030.2 95.0 1459.9 132.6 1808.0 232,5
COM".-/'

e0000 00000




Praject
@ Jais

S Jagiss Coppes Couplog
. S¢ Ninex Exponsise of Suxde 18.1 :.’ - - ;27:: ‘:.; - -
ife Nimex Expansion of Rekhe .4 o5 - - . - -
il Sensguze Vertical Sheft 0.0 20.0 80.0 28.0 223.0 55.9 206.4 R.0
ive Intsgreted Bevelopsent (Rean-fakhe - 1I) 180.0 45.0 180.0 45.0 $22.% 130.6 mM.5 1.4
' ve Susdn 11 - - 100.0 14.0 100.0 14.0 400.0 5€.0
wie Enponsion of Kundedinh Mine 49,0 [+ 42,2 2.5 257.2 15.0 - -
vii. Explezstery Jsvelopmant 2.0 - 2.0 - 10.0 - - -
q~ Betzi Copper Complex
. 3+ Kohihan Shaft Deepening 18.5 3.5 30.5 5.9 93.5 17.7 23,2 -
b iis Barmes Explorstien - - - - 0.0 - - -
Aii. Damms Mine 3.0 6.0 30.0 6.0 86.0 17.2 18.0 3.6
. fve Khetri Sheft Despening 50.0 12.5 50.0 12.% 193.0 48.2 67.0 1¢.8
h we Abuali 2.5 - - - 3.7 - - -
¢ vi. Explarstory Development 2,0 - 2.0 - 10.0 - - -
0 . misnfiiend Copper Profoct
! 1. Expleretery D-nhput' 2.0 - - - 10.3 - - -
®. tomsentzete
! ]sgisn Coppey Complax Surde Cencentretor 113.2 4.0 - - $75.3 20.0 - -
®. musijuryicns Projocts '
. jadiss Copper Complex
® ie Exponsion of Seelter - - - - 52,0 S.4 - -
4. Expannion of Refinezy 95.0 27.0 - - 219.9 59.5 - -
iii, Cxponeion of by-product Plaat - - - - 93.0 1.7 - -
. ivs Relling ML1l Medsxnisation T3 - - - 30.0 - - -
we Acid Plent Expsnsion .= - - - 89.4 6.6 - -
vie Maly fecovery Plaat - - - - 15.0 - - -
® . ooty comwer comie
; ie Expameion of Smslterx 8.3 7.0 - - 306.3 22.8 - -
@ 1. Cpension of Mefinery 1. 2.8 - - 2116 16.4 - -
3 134. Contep Smeltef - - - - 125.4 46.4 - -
Sve Enponsion of Acid Plent - - - - $0.0 12.% - -
¢o Majonjkhond
5o Loaching Expeximental - - - - 15.0 7.0 - -
i8¢ Lonshing Preject 0.0 6.0 0.0 6.0 100,92 20.0 - -
¢ Qg Meteljurgicsl Prefects
'. 1+ Continuvous Cost Copper Red - - - - 21,0 62.4 - -
"Be jnduptris) Nousing 20.0 - 20,0 - 100.0 - - -
' Pgweg Gomsretion
5 de GO Tuzbine of KCC (2 x 10 W) - - - - 7.0  30.0 - -
. Replecoment of Boilsy - - - - 40.0 5.0 - -
144, ‘.“” Thesmal Plont st 18C (3 x 30 W) 320.0 - 320,0 - 1600.0 - - -
s Ppo-foveidility Studies 16.0 8.0 16.0 8.0 80.0 40,0 - -
, 6o Seignee Teehnology
' 4 Continuing Schemss - - - - - - - -
v ii. Rew Schemss
5’ Mining, Beneficistion and Metslluzgy 4.0 2,0 4.0 2,0 20,0 10.0 - -
;. Asplecensnt snd Renewel 200.0 2.0 200.0 2.0  1000.0 0.0 - -

1368.2 173.8 1106.7 123.9 6773.0 762.0 15721 342.6

90 © ® §EY
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Muwdan Flont T JOT aoutct of ot ¢ nis oF 1rinssort Wnaual Y Wwaour-J_Ghecicsl Anglysis [a)
Lec:tion Anual d¢ Jigtonce fron ASwrins Fimts Seoprcity] ces in YAL, 03 [SiCx [Fe,O o
! czpzcity ¥ine Rstonce & Jhstonce & $lotal  Sof nire fmillicn % RGN LAt
. (in tonea}| locaticn Yoce cf trajros cf tr.Mistncet tn tonncs
hsport to faspert W Yoo tween donnes
: teiltwad falunin: st mine ¥
. froom r il & zlu- {
: 5 e toin- clang
g.nt Aluminium xorig 0,000 (L) Raktida= 16,6 kr. 196 km, W66 ke, 3,000 Cn the -
". (o) 3i las;ur asr & By 120 tpt by broad - verge 9.8 3,24 %60 .
Diste M Fe Nanboo-  tMcoble Gauge of
dadar in topsuay o oepli-
Anatk -  Chaktioand tian
. tek ist, rtailheze
. (~.p.)
. (ii) Phutika— 18,6 km,by
R e 18,6 kme  B,000 C0 the 43,0 3,47 6.B 7.7
® Mty b P uay to thE ':"’
, alumina ° 1
pine .
. . (iii)Gandi= 35 ki oy 366 kp, 369,5 kg
[} mardan X0 tgh by ‘road €00,000 230.0 at,70 2,70
hills in bi cable  gauge
. Sambalput  ropway
Distt,
Qrissa
. {(under
cohstructicn;}
)
.mauom Alu-  Renkoot 12,030 (AL maidanpet) 62 ke, 26 3G kme 1,50,000 5.0 49,65 2,46 W, 9.€
siniuvn (o= ALirzaour undger il airhndpet) by roac
ration Ohstt, expansion of HILOME
M1 0n 0 ) (&F.) to 363,053 ad
1il Mmaionapet) 81w, by 2% by 256km, 00,000 S.0 49,00 2688 15,8 Y
. fv pakhzr )}  tgh bie broad ,
v Sanrobar § cgble rope=— gauge
of Minerzls way to Richi- ‘
‘ & minerals gula ®eilhend
Ltd.(a sub~
sidiary of
. HIL M}
in Renchi
Oist,3ihar
® (9) amarkentak 20,9 ku, 776 kr. B58,92  1,00,000 30,68 0,16 272 19,73 9,.
: mines ta 48,0 kee to
' Mmandla to penor: 224
! Oistt, road Uy
i MePe station
’mﬂd\ Aluni~ (#) murd, 72,000 Lahardaga, e6 ke 128 km by 02,6 2,00,002 13,5 43,29 3.9 9,6 12,
Sondum Col.ltd,e Bhanbag Ranchi nist, by & tph narrow
'.(NOAL) oistt, ihar ronceable  gauge &
: ihar (i} Bacruhill g::;.uy
vii) uissi
(141) Bhusar geuge
(iv) serangdag
S8 km. 4,00 65,5 65,0 G.02 0615 Co07

Ngartusundi 58 km,
mines in by road
¥o lhapur ulst,
fiah-rashtrs

() 8olgzum, 1,54,000
Koot ke

L AN 2R BN BN BN BN 2 a N A )

=131 T- R ¥
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N ' A)unina plants ' Major source of bauxite Means of Transport'annusl ‘Resource® Chemicel analysis (%) )
t tand Diatance from aluming pPlanteg’ ‘capacitytin '
*wy fLocation aAnnual Mines ‘Distence & 'Oletance & ‘Total ‘of mine ‘million ¢ ) T o
' ‘capaci ty ) 'location 'mode of tredmooe of treddiatance'in tommed tonnes ! ' ' '
! {4in tonnes) ! ‘nsport to ‘'nsport to ‘between ! ' ' B 1 fors,
' : ' ‘reilhead Teluming '‘mine & ¢ ' .A{;O3 . $¢02.  Fey% Teo,
) t ] 1 lplwt from taluning ] 1 \ [} [} 4
1 ' ' U ‘railead ‘olant *. 1 ' ' ' e
Madras Aluminium Mettur 32,600 Shereanoy= 83 Km by - €0 n, 80000 9,657 42,52 S, 72 1,60 1,4
Co. (MALDD) Selem Oist, hill salem road ‘
Tamilnaou olst,
Tamilnaduy
Nationel Aluminium Damanjool 800,000 P anchapate 14 km, by - 14 km, 2,400,000 375.0 &6, 2,55
Co, Ltd. Koraput . nald, belt conve=
(NaLCo ) odst, Orissa Korzput Dist, yor system
Orissa :
lal of resources of ‘
734.337

te in captive mines

™

rces . Baseo on the infarmation recelved from Primary aluninium Producrrs,
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\Appendix Al - II

W Av I Con P n
One Tonne of R.O.M. During the Period 1973-74 to_ 1984-85
n A Mechanj sed B Min Annual C ci of
0,45 Million Tonnes Per Y Priv Sector
Cost in Rs,
fuantity Cost in per Rupee
- per fs, per Value of
It Unit tonne tonne Bauxite
A  Consumcoble Store
- High Explosives ko 0. 40 3,43 0.14
- Deton~tors Nos 0,06 - -
- Drill bits Nogs* 3,00 0.17 0,01
B Maintercnce Storn
- Soare parts 5.58 C,22
- Lubriconts 0,63 G, 03
- Others 0,27 0.01
C ™ieclcz Litres 0,90 1,41 0,06
D Zlectricity K 4 0.70 0.51 0,07
% M-rrowcr Deployed 4,01 0,16
- Managarial &
Superviesory (22 Nos) 1,2¢
- <xilled (74 ¥oc) 1.54
- Semi-gkilles (35 Wo-) 0.83
- Unckilles (15 tos) 0,31
-~ Others (1 lios) 0.0%R
?  C+horc Itzme (tot s.eci<icd) 0.0l Ne 705
NELOT 1, 0m
Motr: * indicatne the number consumec rer tho z.nd tonten 0F

Dauxite,

R.G,M, st-ndcs for

Pun=Cf=Mire,
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Appendix Al -l

Welghted Averaqe of Inputs Consumed For Production of
One Tonne of R.O.M. During the Period 1973-74 to 1984-85

in A Mechanised Bauxite Mine with Annual Capacity of
0,20 Million Tonnes Per Year (In Private Sector

A

» xkk
Cost in Rs.:
- *x per Rupee
- Zuantity Cost in Value of
’ ver RBse per EBruxite
Item Unit tonne tonne Prod:ced

Consumable Store

- Cement ka 0.1¢ 0.12 -
~ Explosive & Detonctors 3,21 C.12
- Drill Z2its Nogs* l.¢ce .07

2 Mrintensnecs Storc
- 3pare Ports 12.54 Ceds
- Lunricantce Liires 0,15 1,41 0,05
Cc fueln Litres T .09 1,07 0,14
v Electricity Kili TL.ED Je 8 0,07
E Mor Fowar mnrloved
-~ Mrnaoerial &
Suparvisory (20 Noc) 2,17
- Zkilled (50 toe)
- Sepd-ckilled (27 e =)
- lnes:iillan (cc tog)
~ QOtherg (28 licsg)
50,0 1,60
notos * Covoune bier roterc we oo T “cr'e~ G o“trvt.
*¥* Cor+ r~"erc to tho sver oo cont nrewnilds - doerine

k%% Volvue rofors o tho Zu=nmls v lue of troonetio
excludive citine musltr ana cerns,
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Appendix Al-IX

Wg;gh;gg Average of Inputs Congumed For Production of
One Tonne of R.O.M. During the Period 1973-74 to 1984-85

n_A Mech Bauxite Mine with Annual Canacity of
0,88 llion Tonnes Per Yegr (\In Private Sector)

Cost in Rs,

< fuantity Cost in ©Pper Rupee
per s per Value of
Item Unit _tonne tonne Prmduction

A Consumable Store

- Bxplosives ka 1,21 7.11 0,11

B M~intenance 3Store

- Sp-re Parts
- Lubricants 11,27 0.17
- Qthers

c Fuels 5,03 0,07
D Electricity 1.53 0,02
£  Manpower and Other 47,28 0,63

Irputs (nct s-ecified)

- Man:gerinl &
Supervisorv (15 tos)

- Skilled (22 Nes)
- Semi-skilleda (138los)
- Ung:illed (1. Nogs)

6T7e72 1,0n
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Appendix Al -V
- Congumwtiorn of Invnte per Tonne of Alumina in g Plant with a Capacity of
0,15 Million Tonne Fer Yenr Situated fwav From The Mines,
: 1977 : 1980 ‘ 1983

- - uantity Rate Yalue Luantit Rate Value Quamti Rate Value

) Particulaors {(tonnes) __ (r;) (r-) (tonnes {ps) {ps) Qtnnnegi (ps) {Rs)
1 Rouxite 24777175 79,05 219,55 2.731° 98,66 269,47 2,8459 156,79 446,22
2 LD oil/iilD coil () 0.,5002 1072.54 0,25 0,00036 1090,82 0,72 0,00029 3349,08 0.98

0,00013 2430,45 0,30

o 3 Tmistic Soda H.090C7 2035,84 184,59 0,02076 5127.53 465,38 0,0895 5329,83 476,87
4 Lime (0376 200 .18 1158 0,05925 472.63 28,00 0,0756 609,14 . 46,05
5 Storch D, 023 2581, 39 5,99 0,00119 3708,02 4,43 0,0010 5279.64 5.47
£ Tiltor Cloth (V) Dt 1 15.90 G,09 0,76608 15,06 11,53 0.,1454 54,82 7.97
7 Sod: =h Del01537 1175.,62 22,01 0,01659 2335,16 .74 00,0186 2767.,67 51.46

3 lorar Yi:c N UL 202,80 1,00 0,00037 11034,00 4,07 0.,00018 15210,41 2,81
9  Steanr Cozl 0.,9137 107,70 942 0,93138 175,84 163,78 1,0804 260,27 281,20
10 Fuel 0il (KL) el341 107,73 135,10 0,13928 1707.,64 237,85 0,1351 2812,93 380,00

11 EBElectrizity (KW 357 0.143 55438 391 0,226 88,54 397 0.3488 138,50
12 Water Charqges - - - - - 0.91 - - 1,34
13 Vages 46,98 65,21 91,03
14 Salarvy 27,08 36,38 46,57

15 Repair & Maintenance 11,12 19,51 2,70
16 Conr -xle Store 77631 91,22 110.97
C o Cost 906,55 1526,04 2090,14
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:Appendix Al-WI

Av Input Con

Tonn Aluming Durin

Peri

Pfo ction of
of 1979-80 to

1985-86 gt A Plant With C3pacity of 0,154 Million
Tonneg Per Year and Situgted Negr The Bguxite Minesg,

- fuantity Cost in Cost in Rs,
per Rs., per per Rupee
I tem Unit tonne tonne Llumina
Bauxite Tonne 2,89 158,00 0.13
Reagents
Sodium Carbonate (1a,C04) kg 121,00 258,46 0.25
Lime “ kg 15,30 6,00 0,01
Stz rch ka 2,00 5.85 0,01
Eneray
Electricity KWH 233,67 48,26 0,04
Tuel Cil Litres 312,33 415,40 0,3%
Stores
Filter Cloth Metre:z 0,40 6,92 0,01
Svares 64,00 Ge0F
witer 3,32
Mcmnower 67633 Ce®L
thers 112,00 G, 10
1171,.56 1,00
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‘Appen d'x Al "

Wzighted Average of Inputs Cocnsumed For Productiom of

One Tonne of Alumina During The Period of 1978-79 +o
85-86 The Plant With Annual Cavaci f 72,000

And At A Medjium Distance From The Mineg

-
COSt in RS.
Zuantity Cost in per Rupee
per Rs. per Value of

It Unit tonne tonne Cutout
Bauxite Tonnes 3.10 185,4¢% 0,17
Reagents
Storch ka 2.48 5,06 0,Cl
Lime ko 22,19 6470 0.0l
Inercy
Coal Xa 1,054,484 19<¢,87 0,18
Fuel Litres 103,71 142,35 0,13
clectricity Kvai 326,32 35,63 0,03
Stores
Lubricants 3,33
Snares 5¢ , 68 0,0t
Filter Clcth Metros £.65 10,28 c,01
M-nrower 1nl,62 0,08

i Managerial (81 tosg)

i3  Suvervisory (97 ilos)
iii Skilled (162 ilos)

iv Urghilled (20 Non)

v Others (30 ilevs)

1,113,79 1,00

®© 0 00 00 0000000 00 0000000000068 06000 06 O
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£P ction 0

Inte ted Alumina F

ica

1980

(US§ per tonne)

f;.-: pp endix Al-MI

Tonne of Alumina In Th
lities In J

® 0 0000000 O°OCOCONOCOG”NOGOOBSOBOEOOGIEONONOEOOEOEOS O ® ® 0 0 O

Capacity of Alumina Plant

in Tonne/Year~

Raw Materials

Bauxite (excl, levy)
Lime

Caustic Sod=a
Flociulante

Others

Operatinag Sunrlies

Fuel
Others

Utilitieg

Stexn. Power, Water
& bl

La=our & nlont main

C-sh Cont

Other Costs
Na-wite bevies

Plant A Plant B Plant C
1,180,000 (550,000) x2 550,000
S % S % S %
15,17 9,36 13,58 12,44 11,93 10,56
1.85 1,14 2.79 2.56 1.54 1,36
14,75 9.10 10.91 10.00 17,21 15,23
3,34 2,06 2,26 2,07 1,16 2.80
1.47 0.90 0.2 C.24 - -
94,63 58,326 54,62 50.09 51,81 45.85
4,69 2,89 0,75 0.69 1,96 1,73
- - 4,35 3,29 - -
26,25 16,19 19,53 17,91 "E,30 0 22,47
162,15 107,00 109,05 177,07 113,07 107,00
49,85 24,15 315,54
az,4n 41,15 15,69
254,43 174,5¢% 104,02

Sovree:r ool oon Pavsite Inctltute,
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nd Carneity Utilisation

e e S ——
0 00000000000 ©0 0000000000006 O0CODBOG OSSO O

- Ix:DAL
T.C

e -
Lo

o
ile—e

I1.C.

H21CO

TeCe

FRERN
I.C.

~
LnDe

4 N
[SelthelaN
—ar——————

‘.‘ . .‘.: D;“'.Ta CO

('000 torner)
Prodvection ~
Car~ecity Hrilic-sic (.

('020 tornes)
Froduction
Carncity UEilisg i

(000 tonresz)
Croduction (‘0nn
Cap, utilicaticn

(*000 tonnos)
Frofuctisrn ('0on
utilis-~icn

('000 tonnee)
Pro. cctio
city Uvilis Hioe.

1975 1077 1977 1078 1979 1980
96,00 96,00 96,00 96,00 96,00 96,00
(Yo ronnag) 7 o0 34,50 5,00 an. 70 21,00 58,10
() 31,87 28,02 620,65 8,15 84,38 60,52
95,00 95,00 95,00 95,00 100,00 100,00
(*eon tonnag? 67,40 83,60 73.10 66,00 77.80 75, 40
) 6% .68 “0,00 70495 69,47 77,80 75,40
25,00 40,00 52400 83,00 100,00 100,00
('0 4 tonrego) 16,70 24,70 38,60 33,50 29,50 16,00
(55} 68,10 70,00 75,20 91,60 89,60 88,40
25,00 25,00 25,00 25,00 25,00 25,00
tonrnes) 17,10 17, ED 18,30 22,90 22,40 22610
(N Gy A Tiigil 78470 01,60 89,60 88,40
241,00 257,00 260,00 200,00 321,00 321,00
rorn o) 174,00 200,80 106,40 20A00 210,70 171.60
(9 70,05 21490 T 08 664 5" 65464 53,46

1281

96,00
87,90
91,56

77.30
64,42

100,00
22,80
56,80

28,0N
14,20
56,80

341,00
208,20
61,06

—

1982 1983 1984

96, 00
70,60
73.54

120,00
90,70
75,58

loo,00
34,80
48,80

25,00
12,20
48,80

341,00
208,30
61,09

117,00
51,70
44,19

120,00
93,90
78,25

100,00
61.30
26,80

25,00

6,70
26,80

362,00
213,60
59,01

117,00
48,00
41,00

120,00
126,00
105,00

100,00
87,00
60,00

25,00
15,00
60,00

362,0C
276,0C
76,4 2C

Sources

iote:

B¢
I.

s or info iy

Ce

st-nda for In~t-1'cd Chpacity,

tion fumilched by tho

CLIMT Y DYO 0 D
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Appendix. Al-. X
Price of Electrical Grade (5C) Aluminjum Ingots In Indig
11975 to 1986) - Non-Levy
. (Rs,/tonne)
Excise Sz les Sale
- Excise Duty Duty Tax Tax
Yeor Ex~Plont Rate amount Rate Amount Total
1975 5,484 40% rdv, 2,193,60 2% 153,55 7,831,115
3,200 405 + 72,2000 5,280,00 2% 269,60 13,749,60
per tonne
1976 5,150 405, + 52,800 1,060,00 % 244,20 12,454,20
»ar tonne
19717 &,100 AQSL - Bs 0N 4,040,070 2% 242,80 17,332,.80
DY onne
1978 9,050 A27 - 1,040 4,001,C0 2% 273,82 13,964,82
per tonneo
1979 10,121 09 4,755,0 % 287,72 14,672,774
1020 11,497 AL 5,0008,08 3% 331,11 16,58c,79
19c1l 12,922 &89 9,094, % e 745,46 19,321,994
19872 1z,411 T1, 721,50 1,0, o0 A 752,122 19,556 .68
- tonr e
1983 5,211 To, 07,50 3,207,520 el 175,02 19,120,559
croton
1984 13,50% 1.7 . 000,00 o 230,31 02,404,774
logt 17,50¢ 1 .7 0y, RA,E7 .07 e £16,2) 0L ,a04 700
19 ¢ 10,515 1 n e, 2,070,5  on 479,76 02,400 16
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Appendix

Al -

<T

Prices Of Commercigl Grade (99.,0%) Aluminium Inqots in Tndi
1975 - 1986
. (Rc,/Tonne)
Excise Excise Szles Sales
- Duty Duty Tax Tax
Year Price Rates amount Rate Amount Total
1975 8,100 40% + t-2000 5,240,00 2 266,80 13,606,80
ver tonne
1976 7,750 40% + r8CC 3,900,720 296 222,00 11,8€3,00
por tonne
1977 8,050 40% -+ t-30C 4,020,00 o 241,40 <7 ,31i,40
nar tonne
1977 3,850 A2% - T840 4,5%7,00 i 262,14 13,575,114
ver tonne
1979 9,802 An% £,11e, 84 s -75.,3¢ 14,197,22
1980 1,397 <z2¢&79 5,012,683 2 3nE,.3 14,779,.71
19381 12,2472 477 5,650, 48 ) 720,72 19,7°°7,1¢
1o~ 1,312 i T,RER AT 4Ll 717,11 1n,400 60
1923 15,211 2273 3,357,470 A 747,12 10,471,480
1974 10,405 10,77 3,401,774 e 136,91 70 ,mn2 40
1985 19,400 1,7 PR B e o 176,92 SECIPRAASICIN S1a
1976 19,50% 10U 2,370, - A Eta Paly Eepusls
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Appendix Al- XII

] Corpumtic . of Inprts For Production of One Torme of Aluminium lMetal
In Ere=3ated Fot in Indin (1977 to 1983)

1977 _ 1930 A 1983
Juantity Ra*re Value ~uantity Ratoe Value Cuanti Rate Value

Farticulars (tonnes) {c2) {z5) (tonnecs) (:) (-) gtonne§¥ (Rs) (Rs)
1 Slumina 1.,9778 1005,5 1988,62 22,0033 1617,92 3241,12 2,0227 2045,80 4138,04
2 Crvolite G084 TAB,47 211639 0,00939 10289,587 96,35 0,01405 16374,57 230,02
2 slu, Flouride 00,0245 £659,67 21261C 0,02895% 11773,74 340,86 0,0213 18402,11 392,61
4 Baked Anode 04531 3170,59 1436,73 04,45270 5876,4,65 2660,34 00,4398 7794,08 3428,20
3 Spaan Lanh 0,201 1175,82 1e20  £,00287 n338,146 6,70 00,0050 2767,67 13,868
6 Other (Dorax etc) 00,0011 7361,12 3,77 0,00118 40257,85 5,75 0,0008 7743,97 6,67
7 fluor Spav - - - - - - 0,0016 3260,6 5,25
g Relining MNix 0 0754 - 35,16 0,02525 - 62,85 0,0201 - 60,73
a  Wages - - 108,7" - - 149,26 - - 215,1
2 Zalorny - - 41617 - - 53,26 - - 65,78
11 Blectriclty (KW 16,706 0.1430 2337,73 16,150 0.2264 3725,01 16,491 0.3487 5751,.48
"2 PRepair & Mairtenarco- - 14,89 - - 2.2 - - 5.49
13 Concumarle 3tore - - 107,90 - - 159,25 - : - 170,17
14 allovs - - - - - 9,65 - - 7.89
1€ leli-in~ of iot - - 28456 - - 54,54 - - 87,97

other thin reli-

nira mix, e

A) Coet of Inputs 65T78,02 10567,16 14579,29

R) Total Cost o: Froduction ' 6907,38 10€67,50 15482,98

/B x 100 (%5) 095,23 097424 94.16
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Appendix Al-Xm

Material Inputs For Interngtiongl and
Indign Aluminjum Smelters - 1983-84

Internationagl

Indian Industrv

HI DALCC ELLCO MO.LCO

. Ingpits KIIGE AV FAGE I.'DAL

. A21v dnium M-nufacture

An) L T=4,5 5e6=€,0
ic So-i. () 1n9=130 lao-=-20r
Iime (7) 45=90 Z0-60

Slamina 1,9-1,9¢ 1,93 2.0
e .~y - \

Crrolite (1) 20=20 ; 10,00 Y

Coleing Fleo-ii (gl 8=3,67

T.P. Zoke () 1 0=a07 ?75.0“§ Car g T

Pitch () 127-136 100,00

Fowrz (H.17) ide roraelé,694% 16,070~

15,307

5,69 S.E9 5.556
172,91 Zo0.0 166,00

151,20  DADYT 260,00
2.06 - £,00
2.02 1,057 1,013

AN 47 ,n" n,.0

439,00 397,07 507,00

16,49 17,537 18,665

I3 ’ . - A h - MRS - - - 4 - . o
* i-0ic oo Voichvked Svaso oo Durica 1007,

..O.‘O.Q..QQ...QO.Q'....
2 :
>
©
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Appendix Al- XNV

averaze Delivered Coct of Inputs for aluminium Industry
During the Period 1975-1984 (Rs,/Tonne)

% Annu

al Gro
3 wth
faterial 1975 1a76 1977 1978 1979 1930 1981 __A982 ’ 1983 1984 Data
L 1., Flouride BH4T,37 111,08 B081,67 97262,61 10623,24 13273,56 16740,99 17705,09 18385,80 18676,70 9,0
Cryvolite T326427 7004413 7601,70C 008,39 9297,06 10884,23 13770,17 15004.86 15790,.,54 16234.86 9,3
Cavstic Soda 2131,34 20034,.,19 2045,74 24H50,062 4630,91 5064,99 5714,05 5487.,42 5315.,98 5483,64 11,1
sumace 0il(rs/iL) £23.,20 1001,04 1010.08 1013,27 1153.,54 1752.,81 2310,97 2683,32 2818,14 2950,73 15,2
Steam Coal 93,73 177,82 107,80 113,70 145,68 176,53 216,75 216,75 260.58 265,65 12,3
C.t. Coke 2305416 2127,44 2095,81 2023,24 2935,05 4942,12 6466,02 6749,51 6139,25 6450,33 12,1
~argd Pitch 1063420 1747,57 1753,93 1826,38 1994,72 2561,23 3365,65 4766,15 4971.53 5001.,70 18,8
soda Ash 1271.,05 1216,59 1177.,81 1294,63 1703,55 2469,84 2589,33 2466,67 2791.06 2802,42 9,2
“anxite 73,03 77419 79.76 18, 37 ©8,82 100,97 119.77 150,13 138,19 147.84 7.3

Note: Delivernd Cost ircluues brsic price, cucise duty, sales tax, freight
ona other i-cidontal chnrces,

Source: trimar, Prowicers of Aluiinium in India.
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Appendix Al--X¥

PR

Power Rates of M ly to “luminium Smelters

Different State Electricity Boards

(Prise/KWH)
Year up Mp Tarnilnodu Kersls Karmatsks Orissa
1970-71 2,00
1971-72 2.00
1972~73 2,00
1973=54 2,00 2.00
1974-75 2,00 5,68
1975 =76 2.00C 9,70 7. 0C 7,07 2,07
1976=77 11,07 12,40 1,70 700 7600 8,00
1977=77 11,00 13,54 10,70 9,50 9,0 1o.00
19077 =79 1.0 15,41 10,70 9,50 9,0” 10,44
1972-80 l6,66 20,84 17,50 9,50 9,00 10,46
1980~-1 19,57 75458 17,50 10.86 19,58 -~ 1n,725
30,28
logl-87 RSP 38 35,40 17,50 10,86 30,18 27,30
764,935

1997-33 AT, 6H 39,70 38,50 10.86 30.18 " o905
197 2=04 40,52 to 40,70 as, 40 10,66 30.1R T6,985

52,15
197 4=05 TSI K| 15,20 44,40 a0, IN 11,70 37,60

(1,9.54)
Rotio of
197 1= 3,00 1,77 2,53 2,00 . 2,10 1,69
1920-81 o . . & ’ °

Sources Yrimsry Sluminium Froducers, Hote one taisn = 0,01 Rupe~
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Appendix Al -

Relotionship Between Prices of Zluminium Incot And Seni-Fobiricatad P;gdug;g
V.1lve Addad dn Moruf-cture of Semis

-,r'

Shlos V-ivo in Rs,/tonne Value Added in R ton
Prope r-d Follen v Rolled
Yoor Irotgs Lod ttrueion s Products itrusiong . Products Foila
1975 5,070,007 2100, 11,457,775 11,043,69 4,518,60 4,073,34 11,774.,04
1977 Ca1977 07 C,4G1,803 1! ,478,41 12,400 ,10 4,72.7,93 4,021,73 11,871,85
- 1977 Gl hteun Cod671,08 13,160,440 12,662,80 5,022,873 4,260,933 14,465,227
AR ety LT Gl 14,005,000 13,050,97 .252,.54 1,993.54 14,088,91
1979 T 3=D 2 7:4749.,76  13,4172.86 12,471, 31 4,691,00 3,582,17 17,293,91
- - 1950 Cell0442 R,5964,43 16,799,52 15,222,009 7,209,88 4,614,87 20,001.,92
1981 11,461,090 17 ,206,7% 19,690,90 18,607,517 7.,540,10 6,145,77 18,277.97
1e8? e DT0,0T 2,600,622 27,530,75 2167325,09 743.0,90 6,429,00 18,964,04

1,5997,25  14,905,76 °2,317.87 22,365,122 6,950,07 6,468,82 19,387,76

- Hote: 34) . V=Yoo encltdes evaise o ovoend 2l)l other taxes,
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Appendix Al - XU

Cost Structure of Alumirdium Rolling

I:"‘:?‘fiC:‘,TiO‘.‘ Reralr & Op. Suppli- Deprecia-
Corct Zo lovmen t Fover Fuel M. ntenane es 3 tion Others

Index E-,/ Reo/ Rs./ Reo/ Re,/ Reo/ *Rs,/ Rs./
Year 1970  tonne tonne (%) tonne  (OY)  tonne  (95)  tonne (%) tonne (%) tonne (%) tonne (%)
1975 315 2,968 1,539 bL2 399 13 232 8 124 4 247 8 112 4 315 11
la7c¢ 337 3,140 1,838 49 457 15 259 e 136 4 265 8 92 3 393 13
1977 n3 3,040 1,11 A7 425 15 150 6 138 5 260 9 103 3 479 15
1978 326 1,169 1,547 52 4293 15 179 6 160 5 276 9 ~1158 4 305 10
1979 382 3,503 1,837 51 516 14 185 5 174 5 308 9 128 4 455 12
1920 427 4,027 2,006 50 677 17 295 7 195 5 334 8 173 4 345 9
lagl 545 5,743 2,025 42 74 17 406 8 211 4 390 8 225 4 812 16
1912 544 S,130 2,217 A3 1,080 0% A1 8 200 4 456 9 319 6 442 9
193 613 5,768 1,624 45 1,197 ©o¢ 415 7 219 4 492 a9 364 6 477 8
19g4 66 6,082 12,500 a3 1,202 10 298 7 18° 3 47¢ 8 314 5 929 14
Jota: Frbricotiodn oot Dclndas o ckacdina o desrateh costs but excludes frelcht charges,
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Inventory of Aeserves o>f Juuxite In £xploited and won=Exaloited Juposits Ir Indie

Uns or JT1.7.17857

3tate/Jistrict

Nama of Deposits

Resorves In Fillion Tennes

Cxplcitad}“on-
Exnleitdd

lysie ()

A

- - Sub. total af ~ndhra Pradesh

_ iiRanchi Jizte

o < YT o 3 -
hEJBUr«lendLGd~Cdrhf ...... Totel i 1LC} TTiCa
1e Anchr: Prad.sh
i Wizaexhupatnom sitte nomtoairdl Sroups of
$10 00t Goduvesi Jint, fea@eito & chintapsila
e Sroup of Jeposits
al)Sapparla Jlocks 382 on-Uxploited 74,600 - - {4,600 1678 256
b)Jarrala Jenosit Non=Zxploited 206,000 - 206,300 17.63 Le T2
c)Other Daposits WNon-Exploited - % 198.566 198,566
T4, 600 206,000 190,566 479.108
2+ Hihar
Juurunat, seraugdat, Lxploitad 17e597 17.601 - 35.278 10,0 6.8
Sirhnip .t, ihaidanpat, to to
Jcurabur, Pukhurnut, 15,0 1652
Jarirpat, nhamparpct, iHon=Lxploited - - cl3aB28 206052¢
Gurpeat deposits
ii;Fa2lam:n List. Latarhat Paotedu ton-Cxploited - - Jetid Jet14
and Janiroaet aree
iiiisauthal Furganas sahbgani Arca Ron-Exploited - - 12,030 1244034
gict.
iviianghyr Jivt. Kharagpur iHille MNon=cxploited - - 16213 1513
sube totzl of Sihur 17597 176561 37.982 73.261
3¢ Sujoraet
iidan Na, ir diste Known 55 3aur.ashira txploited 134953 - - 13.953 J=4 2e31mael~
Yauxiteeoccurs U9 von-txploitad - < e8I Je 702 54532
ta 4 kme trom coaut
ii Kutch _iut, abduta, Anjar, Explaoited 244771 - - cheTT1 d=d 34 dellmiebl
..kheat, itandhvi won=Exploited - JeLd1 12,07 15.048
Lakhatrana cepesits R
114)0th.xr Jistzicts 1.516 Usel14  2Ba05Ud 3U..234
Sub=-tglal of Guiarat 40,240 T.786 Acotid  90.343
4, Goa, Dama: & Jiu Zleven J.onosits Exploited 10,0346 84353 9.600 0,089
5. Jammy & Kashmir
Riasi Diszt. Chakaer, Chhanarbare Non=Exploitad - 3.042 4,248 7.280
etc.
&. Karnataka
i) korth Kaners Jist, Swarnagadde, Kumto- Non-Exploited 1.110 2.36C 13.014 16,424
pleatean, Haldipur,
Nittadgi, 3Bhatkal &
Mundalli-Talgod.
ii)South kanara uist. Guppi para’dateaﬂq Partly-ixploited - 6,500 6.097 1<.597

F adurem-e, Nagaakalb.re,

Mudugal, Kellamanduru,

Badgamir platcads in
Moddibidri=3amp ayea

area, ~uddarka, delmanc

etc.
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iii)Belgaum & Chick-  Karle hill, 3ailur Exploited 1019 0.399 0.3 ‘9% 4s-so
magalur Districts. hill, Jdoknur-ilavge -
hill, Kiniya, Kiruale
Jamboti ridge, delne
and Hendil hill
Sub-total of Karnataka 2.129 9.199 19,683 31.0119
Te Kerala
i) Cannore Dist. Anantpur Gudda, Perla, Mon-sxploited 0.771 5.769 4,121 10,661
Narala and Talakanam,
ii) Guilen dist. Cherukad-Vadakkamuri, Non-exploited - 0,770 2,019 2.785
) Chittavatram, Pallikal
iii) Trivondrum Dist. MangalaParaw=Chilampil-Non-uxploited - 0.930 10520 20450
tiydapraum, Adicchanaliur
Adikkukulangara, Kudira-
- nakamkunnu
Sub=total of Rerala Ue 771 7,407 e 656 15696
8. Madhya Pradash
i} Bilaspur, Diste Amarkantak
Shahdo. & kancdla depositst having Exploited 31.896 - - 31.896 45~50
JXstricts RaEtx Dadar, Nanhu Non-Exploited - 12,571 7.072 19.643
- Dadar, Jammnuna dadar,
& Umargecbar areas, N
Kabirdadan, Siria-
pondipahar, Gadida-
dar~Chhindpani-Uhada- ’
tale,laikibavelapaher,
Pondi baharpehar,
dangla Jaduz, Chakmi-
Dadar,3ijapahar
- ii) Surguja : H Wast cupnince of lon=explaoited 27.140 - 21.750 48,850
laterile on the
plat@ams in the north-
ern part cv dis+trict-
nunipzt ne:ds special
reference
iiijZola hat uist,. Gad Jadar, Ixploited U, 730 4.550 - 5,280
Uhukri Hill,Kotpahar o Non-exploited - - 13.073 13.873
wajdri Dadacx.
iv) Bastar Uiste. 3alladifla range Non-exploitad 0,483 - 9,000 9,483
v} Raigarh Dist. Non~exploited - - 39596 9.596
vi) Rajnundgaon Jist. Non-exploited - - 5,000 5,800
vii) Rewa & Salma Dist. Naro Hill arca eExploited - 47.230 0,712 47 942 55tom60
vRiil) {ther Jistricts U181 0,258 16272 HeT11 )
— Sub=total cf M.P. . . . .
3o Maharashtra )
i) Kolaba Jiste. Capping of plateaus Unexploited 18.812 1,256 1350 214418
ii) Kohlapur Diste Nagartswadi, Jhangar- Exploited 48,283 2,089 19,060 65,432
wadi & Udgiri degosits
1iii) Rafnaciri LAk Continuation of depos= cxploited - 0,084 5163 54229
its o Konlasur Jiste
o iy} 3ctara Ak A scries of plateeus  lNoneexploited 04364 8.8U0 - 9.164
wnich run paraliel to
the Koyna viver valliey.
_ v} Thane Ny - “on=exoloited - - 0,900 0,903
- T 33.455  12ec 1 264473 102,142
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] ‘ Exploited/ Res:rvae In liillion Tonnes Ghamicy lysig—.
Stete/District Name of Deposite Non=Expleited Psasuru&"[ln*cr!:;dc Ini’arrad‘[ Total AELOQ.ISLOL iﬁ,p; TcC,
10. ri.a
illolangir o acmbal= Khariar highlaends= Ixploited 08.687 118,676 J2.040 230,005
pur LZistricts Tarming th: (w@stern
boundary of State=the .
important occurencgs
zre i) 3arapet longar,
iij3ainipura hill, he
iii)Kondamal hill,
iv) Sewd Babli hill,
- v) 3095 hill ete,
vi )hanchmardisen
ii)Kalahandi Non-sxploited - - 239.314 239.314
iii)Kolahandd & Korsout llon-exploited - - 167,000 167.000
iv)Koraput Dis*. Pottyngi area h.ving Exploiteq 163310 179.980 11.71 375.000
i .ncHotmali deposits Non-axploited - - 576.02 5764020
v)Phulbuni UJiste Non-exp loited - - 18,600 18.000
S vijlundargarh Jist. Non-gxploited - - 0,068 0.065
vii JKeonphar Uist. Hon=uvxplodited - . 5,090 4,919 10,000
. : 271,997 303.748 1039.659 1615.404
E 11. Rajasthan
i) kota Non-exploited - - 1.070 1.070
12+ Tanil Nady
i)Maduri Ji:t. Palni Hills Near ton-exploited 24230 - 0,020 20250
Kodaikanal
ii)Nilgiris Liste Mathorai, Kotegirdi, Exploited - 1.140 24966 4,106 45-50 4458 23.15 1.40
derkombai & Iliyada
s33 )= NYS Sharn . . .
iii)salem «LAsé & Kollai— Exploited 1.987 7.670 - 9,657 45-50 4,24 24.25 1,30
nalai Hills
Sub-tqtal of Tamil Wagu 217 B.610 T.058 T7.063
13« Uttar Pradesh
Benda, Lalitpur & Exploited 9.385 0.636 4,000 14,021
B Varanasi Jistricts
GRAND TOTAL = a.l 1:21A 554,861 649.744 462,902 2667.587
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t Investment In Aluninium Industry During Sev nth plan A p p en d ' X Al = m

Estima  ‘sixth Seventh plon Period Spill gu-
Project particulers teg/antid plm Eightth
‘ cipatro 'Total  [1905-86 {19%-87 [1987-88 §1983-89 }1969-90 | Totsl | plan
> st ' .
‘pw.zm
Lontinuing Sehemes
) cts
1, Netional alwminiun Co, (NALID)
(1) Alumine-Aluminium Complex 24,400 12,12 8,000 4,000 290 - - 12,200
2, Bharet Alwminium Co. (BALCD) 4,738 22D 1,14 1,9% 1o 222 - 4,018
(£) Gendhamargen Mine 5% e 20 3 - - - 2%
PS (i3) Ceptiwe Power plant 4,212 450 LY 1,%0 700 222 - 3,762
Sub=total (a) 29,138 12,80 9,14 5,9% s 222 - 1%,296
llue:nno productivity &
'puuy utilisstion)
"1, Bharst Alusinius Co, Ty 28 5 a2 8 1 2 X 25
. Slumins Plant 6% k] 15 35 15 v - [13
{11)aLuniniue plant b gk 4 75 45 60 0 160
(411)8iohen Begh UNit % - 4 4 4 - - ©
Sub=total (b) 24) £ 2 84 79 o] © 835
ment newal
(naintanence)
Q. et Miminin o, M 4 3 0B 4 % B m
(1) alusing plent (Reamud Pona) ) ) ) 0 © 0 € )
‘ (11) Aluming plant ks - 1" 18 18 14 0 7
(514) Biohsn Begh UNit i5 - 3 s 4 2 1 11
{iv) Pollution Control (Measures) 38 - ] 10 10 10 3 38
@ sub-tstal {c) \ 14 4 » Y 36 2 170 _
. Jedal 1 19,852 11849 S ap 6,083 ilel  217¥ 30 14,703
(3
1. Natignel alunioiyn Co. a8 - Ja 1010 136 2 - 2%
(1) ssmifab, plant 2,32 - 12 870 1,160 170 - 2,3
7 (41) aleminiue-5ilécon project 3% - .o L+ 20 k) - 3%
-t 4.m 8,763 £ 38 571 1,858 230 222 2963 776
(i) Specisl Crade aluming unit 113 - 3 1 28 a 3 13 -
! (38) Beuxite rine & alumina 8,000 24 2% WO 1,00 2,00 2,40 7,6% 3%
) Plant (Andhrs Pro ject)
.(Lﬂ Expansior of Korba plent - 7p] - - - - 100 100 100 450
: (4v) PG cylinder unit 100 - - 10 ko] ] - 100 -
" (8idnsn dagh)
i de 1 Dave en n
B (1) meis plent 2,60 - 1% BE  TD 10 4% 2,65 -
§ Total = I1 14,123 2 548 2,967 3,938 3,700 2,970 13,323 776
(Contdeceorss:

90 © ® ® @ TV
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Estim s‘.xih oventn pPlon €oripg
ted/antid 270 [ 5411 over
cipatrd Total (1985-80 1986=87] 1907= ] 198=69) 1909=%} Totel JEightn
plan
{ Sost p b L
1lle Ssiecce & Technology
(% s rch & Devolopnent) .
{8} Zaontinuing Scheme
1. harat Aluminium Co, 62 12 14 10 0 6 - 50 -
Alloy & Proouct Drveloprent,
fnercy Conservation, waste
Jtilisction ete,)
®) ew Schemos
t. Sharat Aluninium Co. X - 1 ? w 1 S 30 -
{3melter, Input Improvement
+ilot Rolling Mill etc.)
Z.  Aluriniun Regesrch, 490 - 90 13X €« 0 90 490 -
eveloprent & Jesion Centre
Sub=Totol 282 12 xS 147 1z 103 95 S0 -
Total public Secter 44,257 12,885 9,864 8,397 S,1%0 4,081 3,095  30,5% 776
BN i <« jector
% e tontinuing Schames
{z) I-1-neing Facilities & Modernisation
(po.nt Unit, Calcin:-tisn plwnt,
3eni=Fsb, Plaat £tc,)
1, Hindustsn sluminium Co, 9% -
2. ]lndian Aluminium Co. 903 -
Sub=Totel (a) 1,850
(%) 2eplzcemant & R\neuals
{’ sinteance)
1, Hhindustan Aluniniem Co, L3 ]
2. lndian Aluniniuc Coe rL 1)
3, Maaras aluminium Co, ]
sub=To tal {b) 700
Total Private Sector 2,5% - © 198 65 910 745 165 2,5%0 -
srand Total 46,807 12,685 W00B 8,962 6,069 4,796 3,%0 33,146 176






