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This report is not an official cocument of the United Nations, but a puper
especially prepared vy an expert under the United Nations Technical Acsistance
Programme as his final r port to the Government of India.




FOREWURD

In accordance with a request from the Govern-
ment of India concerning technical assistance, the
sureau of Technical Assistance Operations anpointed
~re GJils Hopa to advise on the manufacturing of
graphite electrodes,

The duration of Mr. G.,M. Moga's assignment

was from 11 April, 1962 to 10 October, 1962,

His final report to the Government follows,
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I. TIYTRODUCTION

1. While the funetional title siven tn this assisnment

i

was "Hanufacture of Carbon Blectrodest it soon became evident

from early discussions trat the teclnical assistarce desired
wvas ot on carbon but on graphite electrodec, Thisr will exprlerin
why this report is written under the title "Hanufacture of
Graphite Electrodes", In the eleclrrde manuficturine trade

and in the field of applicatior, the terms are rot used inter.

crangeat ly sirce they represert distinetly different products,

‘arben electrodes,shich nay be termed the ubtility prade, are

worphous, hard and melium conductors of electricity, India is
prescnt Ly producines the buli of the demard for this tvre in
the form of carbon pas e for self-halirp carbon electrodes,

Un the othrer hand, the ripher erade and hieher vriced rrarvhite
electrodas which are soft, crvstalline and electrically highly
conductive, are not made in India but are all imnorted,

Ze sesides the wort of the experts and offlcials in Lhe
Government's Mirnistry, the woric on “his project has been eoins
on for over three years by United ations expertec and by rerre=-
sentatives of the joint venture proun that bhave been rrartel an
industrial license to manufacture coraphite electrodes. In 1767,
“re bartler b, !roadwell was piven the firsct assipmment by the
United Tations on this project. His study resulted irn a 220
pap¢ report on the technology of amornhous carbon and rraphite

elecirodes as well as a 29 pape supvlemental report on carbon

and graphite specianlities. In 1000 and 1001, United lations




expert, Mr. A.G. White did considerable work investigating
the chemical composition and physical characteristics of
indigenous bituminous coals and tre washing of these coals

to reduce their high ash contents. The objective was to
produce a low ash foundry coke from whioh praphite electrodes
could be produced, “ortunately, it has not hean necessary
for Indja to pursue this difficult and untried avenue to
Secure a carbonaceous riw materinl to produce  prankite
electrodes, Petroleum on'te has become available from
refinery at Dirboi and within tre present year two more
refineriec, at Guahati and Barauni will be produecine by-
rreduct coke, As petroleum coke 1s “ accepted standard raw
miterial for graphite electrodes thre world over, this material
substitution vroblem has been solved, at leas: for ancdes and

small and mediwne-cized electrodes,

3, On Aupust 25, 1953, Bangur Bros of Calcutta, prospective

manufacturers of graphite electrodes y equested an industrigl

license, A collaboration was entered inte with Greqt Lales
Carbon Corporation of New York Citv, one of the vorldts lead-
ing manufacturers of eraphite electrodes, ﬁuhfoqweﬁtiv,
teams of experts were sent here to explore manufacturinge and
marketine matters, epotiations hetween thre parties and +he
Governmert continued until full apreement on the terms of
collaboration was reached and approved

by the Govermment in
May, 1262,




4. Under the circumotiances, it was not necessary for this

1

expert to report on the extensive technirlopgy btut only  bto
reviewv and appraise the work already performed. his effort
ii:closed trat the technical feasibilit was saticfactory and
nder pood contro! for commercialication. This provided the
time and opnortunity to appraise the economic feqrsinility »f
the vronosed plant. It was not an obvicus corclusd v that o
prapbite electrode plant could be justified because of  the

limited demands on the one hand and the high capital cost  »f

several millions of dollarc, on the othor hand,

Se Llectrode manufacturine is heavy industry and it. »ro-

duct is a supply item for heavy industriesy elortro=ret iy Tur-
pical, electro=-chemical and the steel industry in pirtioul.r,
This economic feasibility study, therefore, c=2t out to ieter-
mine the present and future stat s of these industricc as
consumcrs of granhive elecirades, There were no records  1in
the Goavermment Ministries of this tyvee of information and so
it was necessary for this expert to make direct contacts with
the mary companies involved for the desired information, Cver
200 of several tvpes of questionaires were sent out with over
754 returns, This report in the main is an analysis and

summarization of the pasic data collected,

o

G Dr. S.,P. Varma, head of the Mineral Industries Directo=-
rate who was appointed counterpart for the assipgmment wvas most
helpful in his suppestions and general guidance on how to best

carry on the work.
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1. COLCLUSTIONS

/11y, The rraphite electrode demand in India is now develop=
.+ to a tonnapge which will soon make 1 manufacturing faecility
ecornomically feasibles

by A TaTaTa TS . -
than 2070 tono  ner

o

(11 dtile this demand is presently less
year, in 1766 it will amount to 5007 tons on a conservative
ostimate which  represents about the minimum tonnage for a
1ant to produce and be economical,

ii1) dlectrice furnace carbon steel nroducers and caustie
soda=rhlorine producers are the main demands, each represent-
inr about one-third. The remainder is made up of alloy steel
prodneers and foundry requirements.

(iv) The economic feasibility 1in 1965 when the demand 1s
c0-0 tons is contingent on a price support level of 26 ¢/
pound - the average of American and Buropean markets = 1in
order to produce a falr return on invested capital,

(v) There is a promisins future for an electrode plant in
Tndia with its fast developing heavy industry, particularly
steel and industrial chemicals,

(vi) It is very desirable that graphite electrodes be
manufictured rather than imported as they represent a vital
supply item for several important industries., In 1965 and
thereafter when the demand will be exceeding 5000 tons, the

savings in foreign exchange will be over 2 2,000,000 per vear,




T1l. MARKET FOR GRAFHITE EL7CTRODES 1N IULIA

A. Qraplite blectrode Demand as Kevealed by
Foreien Trade Statlstlcs

He Imasmuct: as all the graphite electrodes consumed have
been imported, the first phase of the study was to exanine the
statistics as reported in weelly and monthly bulletins on
imports and import licenses. From the publication vttt ly
Suatistios of the Foreign Trade of India - Volume 11 = Imnorts”
the following statistlce were obtained being imports of cartor
and graphite products as registered by authorities at seaports,
airports and land customs stations. The fipures glven are for

the fiscal year ending llarch, 1962.

b{}l}‘bﬂﬁ }‘LO(«,VS ﬁ,ﬁﬁ,:&@ﬁ 22’13:} ’136{3
Curbon  Brushes 5’2()1 104 1,15 ’5(\}%

Carbon Electrodes for ) ;
Cells and Batteries 8,15,66,602 28,12,111

Carbon Furnace Electrodes
and Liners 1,567 3,901,270

EAR N % L&

Carbon for Projection Arc

Lanmps 1,17,31,461 38,11,645
Others 10,78,535 49,658,401
e The complete tabulation of this table giving a breakdown

of the above articles by countries, is given in Table I. It
will be seen that the above tabulation gives only onc title
"Carbon Furnace Electrodes and Liners" in which furnace elec-
trodes are specified. It 1s obvious that the reported value
in this classification of Rs.3,21,270 (# 67,000) represents
only a part of the total of graphite electrode imported. 1In

discussing this problem with officials of the Office of the

- 5 =




TABLE 1
COTTULY STATISTICS OF THi FOREIGH TRADE OF INDIA

IMPORTS

663 05 Carbon and Graphite Products
Except Crucibles Including
Lirhting Carbons dflectrode
Carbon Brushes and Brush Stock
and Battery Carbons

T T T TWELTE 1ONTS END D
| [ L HAICH, 1062 !
Articles and Wit of L 7 02 777 T Article rode
countries from fquantityl ' i
w‘:*ﬂ; ff}’} jﬂ‘%))rt(%} % g ‘eu{lyﬂ;it}r i Val“ilﬂé (}{E;) %t

Carbon DBlocks No 663050100
Germany B 76200 27661
Germany W 100440 2023329
Italy 15105 40750
Jagam £049 329903
U 135314 479696
Us A 53822 33354

M VAL TRHD 7116 8553
306346 1218256

Carbon Brushes No £63050200
Canada 50 1000
Germany W 6831 31704
Italy 2004 24201
Sweden 200 2015
owibgers
land 353 4416
U K 4413 15645
UsS A 2366 20584
Yugoslavia 562 1057

SM VAL TRIIS 3225 14882
20104 115504

Carbon Electrodes o 663050300

for Cells and

Battery
France 27049265 445344
Germany W 7275006 112073
Italy 1500000 aNg4
singapore 2052415 12427
U K 2360544 90456
Us A 41.:13052 2131250

SM VAL TR!S 95410 2475
81566000 2812111

-6 = Contd..




Table I...Contd.

% T4ELVE MOTYS 50D i
. Mu f;’ 1’}&%
Articles and Unit of 1 mmi Artizle code
countries from  Jquantity |} ‘
which imported g % Juantity | Value (Rs 5§
Carbon Furnace Mo €33050400
slectrode and
Liners
Germany W 387 120544
vapan 1068 169415
Us A 28 DARDT7
&M VAL TRIGS 24 484
1567 321870
Carbon for Projec- Noe 663050500
tion Arc Lamps
China LO700 10608
France 233824 103784
Germany E 2226750 564806
Germany W 924331 335801
ITtaly 306750 134483
Japan 5099004 227651
Polard 20000 5038
U K 1971003 548191
UsS A 5321701 1852418
g1 VAL TRNS 87408 28868
11731461 3811645
Others 663050900
Canada No 1770 166689
China 674 1276
France 29001 43009
Germany ¥ 99390 544968
Germany W 479716 878243
Italy 48000 19087
Japan 189866 1014350
Netherlands 351 1755
Sweden 262 5341
Switzerland 500 4258
UK 133602 896284
UsS A 71111 1375627
SHM VAL TRNS 24292 17511
1078535 4968401
13247187




Crief Controller of Imports and Lxports they stated it would
be impossible to get a detalled breakdown of these classifica-
tions for the purposes of this market study except hy search-
ing the records of the custom authorities of the various sea-
rorts. This did not appear to be a promising avenue tn ohtain
the informntion desired.
10, The next phase of the study was to review the weelly
bulletins publishei by the Ministry of Commerce and Industry,
"Tndustrial Lice  orgy Import Lice e o and bxport  Licences™,
A nearer throgeh the 52 bulletins for the fiscal year endine
April 1962 disclosed over 200 cases of goods descriptions, such
as "Granohite", "Carhon", "Carbon Elements", "Electrodes”,
"Synthetic Graphite", "Graphite Plates," etc., In order to ret
more information on these import licences, questioniires were
sent out vo 63 companies where the value of the licence wns
Rg,2000 or mere to obtain sizes full description and uses to
which the goods were put, Together with a later follow=-up
letter tliese roguests found a response of 40 replies, or 775 ,
The iformation, however, was disappointing as the vist majority
of full poods descriptions turned out to bhe weldirg electrodes,
natural praphite,brush blocks, and graphite eru~ibles, with
only 10 cases being reported of graphite electrodes or praphite
anodes.

In explanation of this failure to obtain the desired
information from these records, it may be that many individual
imports of praphite elrctrodes are lost bercause they are narts

of larrer omnibus licences,




W&a&l&md&ﬁm&mﬂm alectric
furnace Sarbon O

i

11, Bince approaches to licensees and importers proved un-
rewarding, 1t was decided to write directly to electric furnace
steel producersy; already producing as well as those pranted
industrial licences to construct specified capacities. Thre
former list was supplied by Mr. h.d.F. !licra, FPresident of the

»

Indian Furnace Con,. of Bombay and the latter by lnder Jenretare
0. G111 of the Ministry of Steel and Feavy Industries, [1es-
tionalres were sent to 24 producing companies with 797 returrs
and to 35 new licensees with 557 returns, All the returrs wit!
sirnificant data were tabulated - Table II = "Dlectric Meltine
Furnaces of Steel Inpot and Billet Producers" whisl lists 00

companies with a total of 42 electric furmees, eitler ins+alled
or proposel., With the exception of two companies which are

undecided, all the listed ¢ompanies will be operating ir 1707

consumirg an estimated 130 metric tons of rraj

ite eloetroders,

o

ine estimate 48

>

based on an averare consumptinn of 164 pronndsec
electrodes per metric ton of steel tapped. The 1M2 derand 14e
obtaine: by selecting only the steel tornnirec of tle eompand es
shown as operating in the column headed "3tatus of irmces."
It amounts to 712 tons of graphite electrodes. In other words ,
there 1is a projected expansion of electric steel of 2535, in
three years time,

12, It is sigrificant to note that the furnice ca acities,
installed or proposed are mainly small sizes. 0OF the 4 listed
furnaces

Sy 34 are of © ton canacity or smaller. Six tons TONTO -

sents a pretty small heat of steel to teem into monl:

bde

e The
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explanition may be a matter of limited canital and perhaps desire
to have the furnace do doutle duty = to produce inpots and also
castings. Because of small furwmices, the electrodes required are
small in size; 6 inch diameter being the most popular with 16
inch diameter beiny the larpest size contemplated, in only one
2as e,

EIM
Lfrom Puklis Ae{i Fa.mrm...s,m Alm@:m m;m@wmm
and Production

13, Ordinarily, the major demand for the output of a praphite

electrode plant comes from the electric furnace steel producers
with demard from foundries, caustic soda=-chlorine producers
representing lesser requirements. Decause of the small present
demand of 712 tons per year from electric furnace steel producers
and the need to have an output of at least 4500 tons per year in
total, it was decided to check this figure against another source
~f information to affirm or deny its correctness,

An Indian authority, Mr, R.N. Dutt, former Additional Iron
anu oteel Controller, reports 12 firms with electric furnaces
in the October 161 issue of the Iron and Steel Review in bhis
article, "Iron and Steel Scrap - Control and Frocedure", The
names and annual capacity of these firms is given in Table III
amounting to 79,560 tons per year. Reparding the utilization
of this ecapacity the most recently published figures on electric
steel production are also shown in this table. These were obtained
from the statistical pink sheets of the Iron and Steel Review,
'nese figures are for the three month period, November 1061,

December 1961 and January, 1962 which production represents an

- 13




annual rabe of 71,00 metric toni per yeur. franclatine to
graphite dlectrode corizum~tion by assumine an avorage usine of
16% pounds per ton, we have 550 tons,

Since “te steel prodiuction fipures usel are for “ovember
1061, Decemter 1061 and Jaruary 1062, the turn of the year, it
is reasonable to assume trat tre usare for the calendar vear

1962 will be hipher thar 550 tons in view of the ceneoral increas-

-

ing trend of output in the steel industrve Ferhaps the total
will reach 650 or 700 tons, in any case a reasonable chocll on
the figure of 712 tons wiich was develored from the roturned

questionaires.




IAZLE IIT
BLECTHIC STEsL
CAPACITY  AD Faub. iPICT
ITGOT DEIKIC oo
T e e — e e+ e

TR e it s o e o - o—————— o

Production
Annual (Iron & Steel Review)
Capacity Tove Do, oo, Yenrly
. oo oDutt) 1201 1061 1062  Total Pate
l. vhartia Electrice Steel 12000 500 600 400 1500 6000
. Cos Ltd., Calecutta.
Ce Guest,lleen, Williams Ltd,, 12000 1400 1500 1400 4310 17200
Calcutta,
3e Hindustan Iron & Steel 3600 200 200 200 600 2400
Co, Ltd., Calcutta,
4. Indian Jron & Steel - - 10 400 500 200¢
Co. Ltds, Calcutta,
Se veE. Iron & Steel Co.Ltd., 7800 600 800 900 2300 Q20c
Karpur,
6. Krishna Steel Industries 3000 - - - - -
Pvt, Ltd., Bombay.
7+ Mukand Iron & Steel 8400 200 200 100 500 200¢
Works Ltd., Bombay,
8s iycore Iron ¢ Steel Works, - 200 - - 200 80C
Mysore,
e National Iron & Steel Co, 14400 900 1200 1100 3200 1280¢
Ltd., Calcutta,
10 Singh Engg, Works Pvt,Ltd,, 7800 400 900 700 2000 800¢C
anpur,
11, ﬂtegl Rolling Mills of 10560 - - - - -
Hindustan Pvt, Ltd.,Calcutta
12, Tata Iron & Steel Co.Ltd., - 1100 1100 1200 3400 13600
Jamshedpur,
TOTAL ¢ 79560 5500 6600 6400 18500 74000

- 15 -




14, In Tables II and V of this report, the classifications of
the listed companies as between ingot producers and foundries
should not be regarded as absolute, A company with the name
"RBlank Iron & Steel" may be either an ingot producer, foundry
or both. Many of the companias reported in Table II as steel
ingot and billet producers also produce castings but, it is
believed, the production tonnage and the graphite electrode
consumption reflects the combinations., To make a close report-
ing and separation in this regard it would be necessary to make
a field survey. In a few cases of larger companies, listings

have been made under two headings. These are the following:

Table .1 Table IV Table V
Carbon Steel Alloy Castings
——Angots __ —
Guest,Keen & Williams Ltd,. X X
Hindustan Steel Ltd. X X
Mukand Iron & Steel Worlks Ltd,. x X
The lMysore Iron & Steel Ltd, X X
Tata Iron & Steel Co, Ltd, X X

Listed Licensees Vs. Potentdal Producers

15, Over one half of the 26 companies listed in Table 1I,
"Steel Ingot and Billet Producers" arc new companies who are

about to start production or projecting to start in production.
There may be other companies planning to proceed with their Govern-
ment licences even though ttey did not reply to requests for
information., Also, there is some unreported electric furnace

capacity of Government Ordinance plants such as at Ishapori,

- 16 -




As far as the market for graphite olectrodes is concerned, it
{s believed fair to assume that such additional demand will be
offset by some listed demand which will fail to materialize,.
Illustration of this latter condition is the case of a praphite
electrode market study which was made a few years ago by

Mr. M. Wrotniak of the Great Lakes Carbon Corporation. His
1ist of companies shown as requiring 3,342 tons are now in
the market for only 2053 tons by this survey. In other words,

nearly 40% of that proposed capacity has failed to materialize.

“w 17 =




16. Currently only modest tonnages of alloy steel, special
steel and tool steelare being produced. Tata Iron and Steel

and Mysore Iron and Steel probably produce 1000 tons per year,
Bhartia Electric Steels and Mukand Iron and Steel are also
reported as being small producers. The total production in

the country is only a few thousand tons and as such represents
an insignificant demand for graphite electrodes, at the present
time.

17. Table IV lists 10 reporting companies which have licences
to produce alloy steel and they are either installing or propos-
ing to install electric furnaces. K.T. Rolling Mills of Bombay,
Man Industrial Corporation of Jaipur, Textile Machine Corpora-
tion of Belgharia and Khandelwal Ferro Alloys failed to report
on two requests for information, hence, they are not shown 1in
Table IV,

18, The Planning Commission's tarpet for the Third Plan 1s
375,000 tons per year of alloy steels, however, this study 1s
only able to report on a total of 243,400 tons, No doubt the
main problem standing in the way of advancing tris procramme

is securing foreign collaborators who are competent in thris
complex and guarded field of industrial technolopgy. DIExisting
producers prize highly the art and sclence of their respective
enterprises and are reluctant to sharc it with others, fearful
that it may fall in the hands of their competitors. To date,
collaborators announced as entering into agreements have been

Atlas Steel Ltd. of Welland, Ontario with Hindustan Steel Ltd.,

= 18 -




and Ugine of France with Mahindra and Mahindra Ltd. The
former project which 1s estimated to cost Rs.38.4 crores 1s
proceeding at Durgapur with request for tenders on site level-

ing. It is planned to bepin operation, September 1965,

lem
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D. Graphite Electrode Demand from Plectrdgc

Furnaces in Foundries

10, Mr, P.M. Ghosh, President, Indian Foundry Association,
states thit there are 2000 foundries in India with a total
capacity of 1,400,000 tors per year {(Iron and Cteel Review

mid 1761). Only a little over 1% of this number (27 to be

exact) are listed in Table V comprising foundries with electric

furnaces, The melting equipment of the great majority of
foundries are cupalos which are lower in capital cost and
cheaper to operate. Complaints are voiced of shortages of
hard coke, necessity to use off-grade pig iron as well as
provlems in transportation, Foundries with electric furraces
can use offe-grade and low=grade pig iron and scran since thev
pernit refining and slar control which cupalos do not offer,

Their end product, furthermore, 1s of hirher quality and of

consistet quality and can bhe producel to meet exact specificn

tiong. The same canrot e said about cupalo metal.

20, Wrile the eleoctrode demand in 1065 1. estimatel at 070

tons, the present demand is5 practically one half of this totalg

4

434 tons, [urnace capacity runs from 3 to o tons with a maximum

of & tons. The most popular electrode diameter is & inches

and the larpest l& inches,

- 2l =
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E. grapbite Ande. Qﬁmd imm Caustlc
S5odn=Chlorine  Prog

21e The caustic=soda=chlorine industry in India has erjoved
a srectacular growth. In 1048, the vear after independence,
production amountel to 5,800 tons, Hy 1965, it rose to 57,000
tons and by 1960, it exceeded 100,00C tons. Until 1956, there
was a problem in the disposal of tle by=rroduct cllnrine which
his now been solved to a great extent with the rapld expansion
of the paper industry as well as demands from manufacturers of
bleaching powder, insecticides, etc. An Important point in
favour of develonineg the caustic sonda-chlorine industrr 1o that
indigenous salt is the only raw material required. T[The other
major requirement is power to the extent of 3500=4000 Kwh per torn.
22, In the development of this industry, in India, special
emphasis has been made on dispersal of the productive units
throughout the country. There are now 19 plants, six attached
to paper mills and one to a raynn factory and bL» 1965 there will
be a total of 31 plants with at least one in every State with the
exception of the two States of Assam and Jammu and Kashmir, With
the plants spread throughout the country, close to consuming
centres, transportation costs are held to a minimum. Witk prices
based on f.o.b. works (or seaport in the case of imports), the
lower transportation costs acerue to the henefit of the user,
This 1is at variance to govermment policy in the iron and steel
irdustry wrere prices are uniform at all railhead destinations.
23. The data given in Table VI "Existing and proposed caustie
soda=chlorine installations" was secured directly from the various
producing companies, who were very cooperative in filling out
and returning questionaires sent to them., The table 15 a summary

of these data except for a few revisions on the projeeted 1065
- 24 .




caustic tonnage to make the fipures in line with licences srarted
by the Alcili Industries Jirectorate and avcept for certailn
revisions on graphite consumption to make the values in better
accord with standard experience., The anode consumption in 1062
15 shown in colunn 11, "New Capacity" and column 12 "Replacement
Capacity" being 337 and 687 tons respectively for a total of
1924 tons. Hhelated to the estimated caustie productior oy 1960
of 135,000 tons the anode consumptisn of 687 tons amounts to

11 pounds per ton of caustic which is a little high as a ratin
but not badly out of line,

24, It 1s most encouragin- for the economic Justification of
an Indian graphite electrode plant that the demand in 1065 is
indicated to be a handsome total of 1598 tons for replacement
and 502 tons for new capacity totalling 2150 tons, This firore
exceeds various informed estinates of which were in a ranpge of
600=1200 tons per year. There is every reason to believe that
the current rate of growth will continue and by 1970 the produc-
tion will be double that of 1965 with a corresponding ineresased
demand for era hite anodes, Juite a larpe number of round and
rectangular sizes make up the requirements because the installa=-
tions represent several licenseesj Hooker, Krebs, Uhde, de Nora,
ete. This will not cause too much of a problem in a graphite
electrode plant as the dies for extruding these small sizes are
ot very costly, Perhaps the greatest disadvantape resulting
from this condition is the need to carry inventories in this wide

range of sizes,
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F. Grapbite Demand Lrom Atomic
Power Planks

25, Jdith two atomic power plants projected to be built, one
at Targ ur near Bombay and the other at Kana Pratap capar near
Kotah, there is a charce that one or hoth of these plants will
require moderator graphite. The former plart capacity will
comprise two 150 nepawatt reactors and the latter, one 200
mepawatt reactor. The atomic power progratume will complement the
thermal stations and bydro programmes. Areas far renoved f{ron
coalfields like Rajasthan may find atomic power more economical
than thermal power while in hydro-electric areas, atomic power
can be used to "firm" up the load during the dry season. India
is in fortumate possession of the atomic minerals, uranium and
thorium.

26, It remains to be anmounced if these atomic power plants
will nse moderator graphite or not. If graphite is required
then it will be a matter of getting the specifications as nuclear
graphite covers a wide range of prades and properties, It may
or may not be economic or feasible for a new graphite plant to
manufacture the required grades and sizes. It depends upon the
axtent of special processing and whether indipgenous or imported
coke and pitch will be needed, With our lack of knowledge of
the situation we cannot definitely figure on any graphite demand

in tris feasibility evaluation.
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4. Total Graphite Damand and_sone
Fackoxs influencing It

27, Recapitulating the graphite electrode demand figures
from the previous sections, we have the following:
1262 1265

Electric Furnace Carbon - Table II 7L 1830
Steel Producers

Electric Furnace Alloy - Table IV - 820

3teel Producers

Electric Furnace Casting ~ Table V 434 878

Producers

Caustic Soda=Chlorine - Table IV 687 1598

Replacement

Atomic Power Plants - - -
Total in metric tons: 1833 5126

In addition to this demand there are arode requirements for new
installations amounting to 337 tons in 1962 and 552 tons in
1765, Generally, this initial complement forms a part of an
omhibus import licence covering the new plant equipment ard
supplies., Mr, P.K. Seshan, Head of the Alkali Industry Directo-
rate states, however, that with an indigenous electrode plant
operating say in 1964, arrangements could be made for the new
caustic plant requirements of 1985 to be allocated to its manu-
facture. The demand in 1965 could, therefore, be as much as
5126 plus 552 tons, or 50678 tons depending on how far the
construction is along on the rew chlorine plants when the
electrode plant starts in operation.

Mscellaneonus Requirements

28, There are miscellaneous requirements such as tapping rods

for electric pig iron, calcium carbide and ferro alloy furnaces

““53u




av  rarious refractory, chemical and metallurrical applications
oty eould account for an additional 100 tons per year. With
this and taking about half of the new caustic soda demand we

come up with a rounded-out total of 55C0 tons in 1965, If the

ohjective of a 204 export market were realized, there would be

4 total domestic and foreign demand of 6G00 metric tons.
Utdlizatdon of Iron and oteel Jcrap
20 Present practice is to export iron and steel scrap to

Japan, Great Britain and other countries instead of converting
it to specification rrade stoel by melting and refinirs in

electric furnaces. dccordiry to l'r, R.lU. Dutt, India exported

314,300 tons of scrap in 1760 and by 1065=1066 this figure will

asount tn over 600,000 tons per year. These exports are not old

rails and old structurals which can be used by rerollers but

serap bundles of ranufacturer's shearings, punchinse and turnines,

miscellaneous  bazaar scrap and ladle siulls, All this low
prade metalliec scrap can be handled expeditiously in top-
charged electric furnaces, Bven with low bulk density material,
a number of baclt charres ean ve nade to make a full heat of
steel, Utilization of indirenocus secrap would be a potent
factor in enhancing the rarket for craphite electrodes. Illus=
trative of this condition if the aforementioned 600,700 tons
of scrap were converted instead of exported, it would require
4X 0 tons of electrodes alone,

Llectric oteel Develooment

30, dith India's leaders dedicatel to the idea of basing its

future industrial development on steel it is fair to assume that

electric steel production will follow the pattern of industrial




developed nations, as well., The following table gives the
present comparison of electric and total steel capacities in

some selected countries t=

Total steel Electric steel  Per

——Lapaciiy . Tear Capacity . Cent

Irdia 6,000,000 tons 1962 74,000 1.2
Great Britain 34,000,000 tons 1965 G900 4 CO0 11.¢
Japan 23,000,000 tons 1960 44,464,000 10,4
U.5.A. 160,000,0C0 tons 1062  14,00C,000 s

31. I'he main restraint to the development of electric cteel
capacity is the acute shortapre of power al! over the country

and the rapid pace at which the demand is ircreasinpg., Installc-
tion of power reneratine capacity, rowever, ic roine on nt 2
rapid pace, too, At the end of the 2rd Flor tris totalled
5,700,000 Lw of which 1,9C0,000 vas hvdro and 3,800,000 was

thermal. The tarret for the 3rd Plan is 12,707,000 7w ard t e

4th 23,500,0C0 Iy so the outlook for power availarility is fairl-

N

bricht despite the peneral increasirg demand.

leaufactiring Blectric Furnaces. in India

32 A poverful incentive to the electric stzel industry is

the plan to build two nlants for rmanufscturine electriec furnaces,
This will make furnace units availalle at lower prices and withe
out the impediment of foreipgn exchanpge., The first Inlian made
furnace is now beinr installed at Dalmia Iron ard 3teel Cn, in
Calcutta being a Pirlefco licence and manv©actured by Associated
~lectrical Industries, Thre otrer is a joint venture hetween

rulkarni Foundri - Pvt, Ltd, of Frona ard M ting Furnace Co,

of Illinois, the largest manufacturers of small furnaces in




the USA, 4s traasformers Tor
desipn with heavy builtein recis
is tn import tren from Canada.

Murnace will be dnstallad 4n the
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Ce o Lrapidte Electrode Plant Capital Costg

3, sven a minimum-sized electrode plant will represent an
Investment of several millions of dollars. It is tyriecal of
heavy industry that a larre investment 1is involvel whet' or vieved
as the total sum or as a ratio of investment t- ammual tor of
product or irnvestuent per employee., Freliminarv estirates made
by experts of Great Lazes “arbon Corporation give the canrital

cost for a plant to fill Irdia's demands as follows:

Imported equipment and supplies b5 2,070,700
Indipenous equipment supplies & 3,326,605

and construction

N1

TOrAL: 8 5,597,397

5,

3

To thisfigure must be added the necescary worlking capital includ-
ing monies required for inventories of raw materials, vroduct in
process and finished product inventorv, This will brine the
total investment to between Z 6,500,000 and 4 7,000,000 depending
upon the particular management policy which 1is applied on quanti-
ties of inventories carried and amounts of hank balances to meet

payrolls, operating expenses, and invoices payable,

"‘38-—




Co sstimated Return on  Investment

35, A prelininary estimated return on imrestment is piven
below assuming csales of 5000 metric tons per year, & 7,000,000

capital cost and woriins capital and a 40, equity (¥ 2,800,000),

605 (4 4,200,000) debt financing :
Yearly Total

Froduct cost = 15 £ /1b, ¥ 1,055,000
74% sales and administration 124,000
64% interest on 2 1,200,000 224,000
8% depriciation on 5,000,000 plant 448,000

Total Cost of sales £ 2,511,000
Gross sales income 3 20 ¢ /lb. 242005,00

Loss ( 306,000
Gross sales income ) 23 £ Ab. £ 2,535,000
Total cost of sales 23511,000
Gross profit (before taxes) : 24,000
Per cent return on investment(before taxes) 0,9
Per cent gross profit on sales 1.0
Cross sales income 2 26 £/ 1b, A 2,265,000
Total cost of sales 240314000
Gross profit (before taxes) 354,000
Per cent return on investment (before taxes) 12,¢
Per cent rross profit on sales 12.4
36, This gross profit rate could be eunected to herin after

about a yvear and a half from start-up of operations. This

length of time would cover the shake-down period of equipment,

the build-un of required efficiency of personnel and the pradual
increase of production to the 5000 ton per year rate of 0.0.,
finished product,

37, These preliminary calculations indiecate that a price level
of around 26 &/1b. f.o.b. works will need to be established. Jhile
this price ic higher than the present c,i.f. prices at Indian

seaports of Japanese electrodes, it is in line with the price

- 39 -
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A. Carbor Paste for submerred Arc Firnaces

ag, There are approzimately 25 submerra: arc furnaces in
- 3 " VoLt o o e R ( v P B T [ 2 t” Ty
India of which 18 are of Rlelttrotaonisk wrway) desien anl the

athers by Jemas of Geraany and Rirlefco of aAssoclated lectrieal

Indusiries. {hese furnacoes ine pi~ fron, ~al~iom
P T I Y ey e av SN i Ly PRI Ty LR ENENE SN e 5 b T 1 e
CAars i ae 1 erTro maa LR ERe TerTro 511017200 PR IS L

¥

are all of tihe oelf-hadine (Soierbers) type wit' tle coiception

; s v P d g o . B . Ll oy PR g e ey
AT noe faraaee of Dvsore Iron and Steoel producis s Terro maasuies
: sHB ! !

Viet unes 20e.inch prebaked carbon elec rodes. A'l t0nte pro-
- s G o by PR B e 2§ [ IR S T EPR D S e T
dvcers have to be suppliecd with Lhe eonrbon paste rr tne nel

balzirn: electrodes which paste is charred into the shret metal
casinrs on the furnaces. There are two main sup liliersy Indian
Aluminiwas Corporation furnishing currently 2000 tons a1 vear and
Llehtrokenisk which suprlied 2000 tons in 1701, Indaluaco have
paste cnnacity at both of their plants at Alwaye, FKerala nnd
Uiraud, Orissa which totals 15,000 tons per year in adlition tn
the paste capicity for thelir owm requirements for carbon anodes

+

and eathodes for their reduction ™urnices, Trhe northenst dermand

is supnlied fron Hirakud, the south from ilwave with the western

and Dombay area open territory. Thelr paste 1s a mixture of
40% ras calcined anthracite, 104 metallurpical coke and 505 ras

caleiaed petroleun coke with a binder of soft piteh and tar., o

best performance in service the preferred raw rmaterial is electr!

cally ealecined anthracite which material malzes a more conduective
and stroncer electrode with greater thermal shocit resistance.

A praphite electrode plant in India will be able to make 1 bhette

-

T

T

§ -




quality paste than presently supplied by Indaluen as it will
have by=product electrieally caleined coke which 1t can ineore-
porate intn this carbon paste, Its production eoull be handled
in its recsular milling and nix plant without additionnl equip=-
ment by observine precautions to avoid nmix contamination, In

the nore critical aoniiecations scue as ferro manrcanese and in She
caso of larrcr furnaces with ~reutor diamcter electrodes, 1t may

%

becore necessary to supnply this demand from the mraphite electrnle

)

-

plant. Also 15 Indnluco expand their operation of alvwiniunm it
Hirakud beyond 20,000 tons per year ani Alwave bheyend 7,000 tons
per year, their carbon paste capacity would then be requiredl for

tiedre own needs at come level of production increase,




", Prebaked Annde . ard Cathodes for
Alundodum neduction Plants

a0, Jith the continued expansion of the aluminium industry
added by the indipen-us bauxite deposits and the ricsing demand

for the metal, another potential maricet ovens for the pronosed
graphite plant, Refec once is to petroleum coke base blocks in
the pas=-baked form as cathodes and anodes for the aluminiun
reduction pots. Ihe most rec nt new producer, 3Birla-faiser at
Rihand U.P. is a good ,rospect as Kaiser Aluminium in the

1S4 has favoured probiked anodes in their plants and their

last large plant at Ravenswood, J. Virginia is of prebaked anode
design. Of course, an aluninium reduction plant of a larre
capacity can justify its own prebaked anode facility in preference
to purchasing from a supplier.

40, There is a better potential source of business which will
apply to all the producers and that is prebaited cathode or hearth
blocks. These are of larpger sizes than anodes and are best
extruded in large presses. This precludes the aluminium compa-
nies from making their own as they can't justify t'e capital
inmvestment on their relatively small requirements. The press for
the graphite electrode plant will be ideal for producins these
cathode blocks, They can be made up in multiplies and with slots

for the collector bars to eliminate expensive machining.
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C. Carbon and Graphite Drushes

41. By invitation of Dr, G.P. Kane, Senior Industrial Adviser
some time was spent and some advice offered on projects other
than graphite electrodes but in the peneral field of carbon and
graphite manufacture, One of these was carbon and pgraphice
brushes and it concerned a joint venture between B.!l. Sinrh & Oons
of Calcutta and Ringsdorff-Werke Gmb H of Mehlem, Germany. DU.'.

Singh have a small brush plant now operatineg in Patiala but they

have run into problems in minufacturine and in apnlicicions,
This is understandable for brush manufacturing is one o7 the
most sophisticated lines of mamiTacturing which exists and also

the field of application 1s most complex. A brush may be a small

item on a motor or generator but it is an important one for on it
depends the efficient passage of current and the minimum of

comnutator wear as well as its own wear, Various tvypes of hrushes

are required to meet differert applicitions; t'ese beine hard
carbon, natural graphite, electrogranhitized carbon and metal

graphite brushes, These are only th- main rrades, sub-ecrades

will run 40 or more with variations in sizes and power connec=-
tions swelling the total into the hwdreds, There is no question
but what Ringsdorff-lerize can furnish tre required '&now=how and
show=how, They have been in this business for £0 years and

enjoy a "igh reputation of competence ard interrity,

42, The brush business is not a profitable line even in such a
highly industrinlized country as the USA, fanufacturins costs,
laboratory control, research and derelooment, hipgh costs of sales =
the usual order covers only a dozen brushes = and the etpense of
service to the users in solving treir problems account for this

condition., The birrest producer in the USA - National “arbon

—»4‘ -




4 ved ~frin~ un the business ~ nnber
of timens. A nmew voriurc in Indin will need to be protocted fron
frredien anl doneslic eompetitinn as mueh as poscible In nrder
that it car nerform a vital sarvice to the couniry and still

aurvive,

Dy Cinema .rc and Dattery Zarbons

ne ic akin to earhon and

[N

43, ~dpama are carbon mamnfootar
sraohibte brush mane acturing n that it is a very sorhisticnted
industrial endeavour, It differs from brush mimfacivrine in
canital dinvestmonty as several millions o 1011w are imrolved
for a cnomplets nlaint compared to 4 to } million dollars for a

s

hrusk plant. J@ile one firm, Indvstrinl “atiomal Carhorg of

Jelii  enpper-plate and finish cinemn stells ideh they purchase,
tvere 15 no firm doine the entire manuTictvrins, Ui swdliary
processes are involved including produciion of svectiil piteh and

tar, of lampblack, " cilecined raw materials and ma'vin~ ceramic

sar~ars, The prineinsnl onerations inelude, mitlin-, nimine,

extrusion, bazing, corin- and core bakin~, sawin- and some 15

machinins operations, There has been very little putlished on

cinena enrbon manuficturing and an attem~t to o fter inteo manuTacture

iny wvithout an esperienced cclinborator gould he fr-u~t dth
troutle, loreover, thern is no single consultant or no sin~le

consultin- firm that is competent to advise on the prover toclhim

e

f

mow=boy, Iliustrative wms the report recently wriften

by the Industrial Concultons Dureau of lew Delhi whice

1 rrorased

Foude

t~ build 2 plant Tor & 4C0,u 0 on a site of one acre (40 acres
would be a =i mur) 4 lins of equipment each item prodicins less

) ¥ *
than ¥ ton per day = hence ninature laboratory size, the insertion




of 2 to 3 mm hand cores in shells which would be impractical and
using an electric bake of an Acheson type which would be unnecess-

ary. GSignificantly they approached 25 different companies for

o3

vrocess know=how and equipment information without any results.

#,

Imports of cinena carbons for the vear ending Avnril 1, 1962
amounted to 11,731,400 pieces with a value of Rs,3,711,745, The
demand is growing year by vear emvrasizins the need “or an Indian
manufacturing plart.

44, A product which is regularly mnde ~th cinema carbons

is battery carbons for dry cells, radio hatteries, flas'lirbt
batteries, etc. A total of £1,5G7,500 were imported in the year
ending April 1, 1062 with a value of Rs.2,812,111, The one-inch
diameter battery carbons are required to protect einema carbons

A

kxape when packed in ceramic sagpars o be ~as baved, They

b

from brea
arc needed to line the sagcar to moderate the increases in tempera-
ture durire ras baking. These large battery carbons should there-

fore te reserved for the cinema carbon manufacturineg plart,
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