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INTROODUCTION

Fresent initial deta for elaboration of feasibility study
of Silicon-aluminium Alloys Flant (SARAP) has been compiled
by specialists of VANI institute of Ministry for non-
ferrous metals of USSR in collaboration with Indian Rare

farths Limited { IRE).

The initial data has been prepared in accordance with the

regquirements of ""anual for the preparation of industrial

feasibility studies" (UNIDD) and is composed of two volumes:

-
e

/'— . . . .
(\Jﬂiiifi”/) - Selection of design soclutions and factors.

Voiume Il - OData for determination of investment costs.
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1. GENERAL INITIAL DATA

1.1 8Brief description of technological process of silicon
aluminium alloys production.
Existing methods of Si-Al alloys production are based
on melting of eslectrolytic aluminium together with pure

silicon.

The proposed wey of Si-Al alloys production provides for
new method of reduction melting in ore reduction furnaces

followed by dilution of crude alloy with aluminiuvm,

%ew method of alloys production permits to simplify the
process equipment, to reduce capitsl costs, to extend
considerably the raw material base of aluminium industry
by utilisation of aluminosilicate ores (Indian sillima-—
nites and similar raw material) unsuitable for alumina
production to reduce the consumption of alectrolytic
aluminium by sbout 20%, power demand by sbout BA, to
avoid completely the use of pure silicon and for the

purpose of dilution ef to use secondary saluminium,

For this new method the rew materials (sillimanite, kaolin,
alumina, coal and petroleum coke) are proportioned in form
of powdar, mixed with finder, briquettec, dried and sent
for reduction melting to the ore smelting furnaces. To
produce silumin and other commercial alloys the orimary

{ crude) alloy from ore smelting furnaces after refinement
i3 diluted with corresponding quantity of elactrolytic

and secondary aluminiin,




1.2

Information about Company - initiator of construction of

silicon aluminium alloys project (S5AAP) in India.

The Company INDIAN RARE EARTHS LIMITED (IRE), P4l Court

111 Maharshi Karve Road, Bombay = 400 020, functions under
the control of Department of Atomic E£nergy, Government of
India. IRE produces beach sand minsrals and rare searths.
IRE operestes two mineral separation plants in Tamil hadu
and Kerala states, rare sarths plant in Kerals State and
thorium factory et Bombay. The Company possssses in Kerala
and Orissa States large deposits of sillimanite which is

the initial material for Si-Al alloys production.

At present IRE is setting up an industrial complex based
on the dune deposits of Orissa, viz ORISSA SANDS COMPLEX

(0scom) in vicinity of CHATRAFUR(GM).

Data sbout implementation of studies on treatment of

Indian sillimanite concentrates.

In aceordance with contract No.77/65 dated Bth Juns 1578
bstween United iWations Industrial Development Organisation
(Wi1D0) and export-import V/0 "Tsvetmetpromexport” the
institute VAM! of Ministry for non-ferrous metals of USSR
carried out laboratory studies and trial tests on Indian
sillimanite concentrates supplied by IRE. Studies anrd
technological trials indicated the possibility of using
Indian sillimanites for electrothermic production of silicon=-

aluminium alloys, Produced alloy was traated to obtain cast




aluminium alloys, grades U9, LM13, LM 26,according

to Indian standards, used in automobile industry. The
Report on o8 studies carried out was examined and approved
by representatives of UNIDC and IRE. In accordance with
next contract with UNIDO No.T81/91 dated March 1982 VARMI
institute prepared technological initial data basing on
know=how for the elaboration of Feasibility Study of the

construction of SAAP in India.

Evaluation of sxisting demand for Si-Al alloys and forecast

for demand increase in 1985=1990,

According to IRE data the annual production of Si-Al alloys
in India as for 1980-1981 is about 30,000 tons and demand
for these alloys is estimated to be 50,000 tons per yaar.
The demaodd is estimated to increase upto 80 -85,000 tons
in 1985, At pressnt the demand for Si-Al slloys is met by
production of local small plants using Indian and foreign

aluminfum and silicon. (see Table 1.1).

Table 1.1

L} L J L [] [}
, L ter ' Year H Production Import .
' . , (200 tons) , (000 tons) ,
1] L] [ [] '
] [ ] ] ] 1)
¢ Aluminium | 1980-81 , 25C ' 155 '
] L} ] ] )
i T N T )
] L} ] L} [ ]
s Silicon ' 1977-78 , 2.0 ' 0.5 '
] 1 1] ] (]

[

Ms jor alloys users (Ashok Leyland, Madras, India Pistons,
iedras, HiT Limited, Bangalore, HAL Limited, Bangalore)

possess their own captive alloy making plants. DBasing on




analysis of S5i-Al alloys demand growth in Indian industries
it can be assumed that it will reach about 120 -13G,000 tons

per year by 1990.

Capacity of the proposed plant assumed for feasibility
study, characteristics of its products and fielc of
application.

On the basis of 0SCCM plant (30,000 tons per year of silii-
manite concentrate) the normal feasible capacity of the
plant for crude Si-Al alloy will be 25,500 tons per year
of alloy,

8y its physical and chemical prcperties commercial alloys
correspond to main grades used at pressnt in India (see
Table 1.2).

From alloys shown in the table Lri6, U9, U113, LM26
alloys are more widaly used in automobile industry \more
than 504), aircraft industry and for production of con=

sumer Qoods.

Proposed technological process enables to produce com-
mercial alloys with following product mix {according to
specifications for aluminium and aluminium alloy ingots
and castings for general engineering purposes, ISI,

New Delhi, 1975):

4420 (A=24); 0520 (A=2); 4600 (A=6); 4600 A.
Apart from main alloys used in Indis, special alloys

grades (4525, 4635 (A=), 4652 (A=13) coulo be produced.

P
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Table 1.2
) Proaduct mix, chemical composition and field
) of application of cast aluminium alloys.
, v - , . H
E t . '
: ' No. Country ' Grada ' _ Chemical composition, » ' Field of .
- . . ' 51 t fin v Mg 1+ Cu v ML v TH tCr v Co Fa ¢ Application )
- : ] \ t t 1 L 1] ] ! |
- - v, USSR € (A 2) ) ooA3 - 0 - - e e e L a1l ctudl '
- ' INDIA ‘M6 V1013 0 = 1 = 4 - R L B SR structures :
] t ] ] [ ] 1] ] ] o ’ L
' ' ' 1 ' ' ' ' I ' -
12 UssA "AK 9 4 8-11 0.20.50.2-0.4 - T R o B« P ‘ig;‘;:gag_ :
] ] [} ' ] ] ] ] ¢
) ' IDIA  'wi 9 ! 10-13  0.3-0.710.2-0.61 = T linder,blo- ¢
. ' ' ' cks,valve '
t ] ] 1] ] ] ] ] '
.- - - ' ' . \ , \ \ \ . \ ' . bodies,rail-¢
o ' ' . . . . . . ) , ' . way Tittings,t ¢
’ ! ! ' ' ' ' ' ' ' ' ' ] storage tanks, ¢
, . ' . ] N o o N . ' N fan_blades., ¢
i : 30 USSR : AK 12N 2 1 11 05"1205' 0.5 ' 002 ’ ’ 075’2 .5' had L} - - ] - : 007"1 o1. piatons for
1LOIA ' _ ' 9oy ' 0.5-1- _ ' v L I - ' internal com~
: io1 :U‘13 * 113 ' 2-3 005 1-510'5 1"30 ' ' t : ! bustion angl-'
! B t U ' ' ' ' * ' L o nec —
- v4.  US3A PAKI2IZN W1 11413 - 10.8-1.3,0.8-1.50.8-1.3 - 1= ' - 4 0.7 4 '
T : 1nD1A :u-\ 26 ' 8.5-10.51 = 1 0.3 ¢+ 24 1 D3 ¢ = 4= 4 = : - : :
'S« UssR ‘A 26 ' 20-22  0.4-0.8 0.4-0.71.5-2.51.0-2.00 - t= ¢ - . 0.7 .  Platons with,
- - ' ' AK “8 ' 17-19 ' - ' 0-8-1 o:y 008—1 05' 008"“ O:y - L) ' - ' 0.5 ' louat cooffl—'
. , +19 C=-2 v 20-22 Ve2-Ve® 0205 2.2-3.00 2.2=2.00 0103 - . " 0.7 . ciant of .
- ' ' ' ' ' fon.
‘ . 1:DIA * UM 28 : 17-20 , =~ : 0.8-1.51.3-1.3, -~ , - ,- ' 0.5 ¢ - ' expansio R
B ' ' 29 ¢ 22-25 4 = 4 = 4 = 4 = 4 = p& 'o0s ' - )
- ] ] ] L ’ ! t
- - - t 1 ' 1 1 1 -
-
|




2 REJUIRCMENT OF RAU MATERIALS, AUKILIARY MATERIALS aNkD THELl=

POSSIBLE SOURCES OF SUPPLY.

2.1 List of pee main raw materials and suxiliary materials for
the production of Si-Al elloys ths follouwing raw materials
are required: sillimanite concentrate, slumina, kaolin,
coal, petroleur coke, quartzite, suiphite-elcohol lye,
slectrode paste, electrolytic and secondary aluminium,
manganese mstal, fluxes (cryolite, sodium chloride and
potassium chloride) and alloying metals (copper, nickel,

megnesium, cobalt, chromium and titanium;.

2.2 Annual demand of raw materials, auxiliary materials,

fuel and pousr.

P

Table 2.1
No. Item Unit of Annual.Demand
measure— 18t stage operaticn g ¢,
ment 1 furnace 2 furnaces naces
e Silimanite con— 0CD tons 11 .5 23.0 30.0
centrate
2. Technical slumina ’e 3.0 6.0 105
3. haolin, dry treated ’e 2.4 4.8 65
4, Coal §8 9.0 18.C 27.0
5. petroll‘um coke ¥ 509 1 97 17.5
6. Crush’d quartzxt‘ 'Y} 1.55 3.1 a06
7. Sulphite-Alcohol ’s 5.9 1.7 17.5
lye
8. Electrode paste ’ 0.7 1.4 2.0
ER Electrolytic X 5,0 18.J 27.0
aluninium
10. Secongary aiuminium . 5.0 18.0 27.0

produced frca screp




Tablg 2.1 (contd)

P

Unit of Annua! Demand
tio. Item reasure- 18t stage operation 3 fur—
ment 1 furnace” 2furnaces” naces”
11. Manganese Metal 000 tons 0.21 D.415 0.62
12. Flux (cryolite, ' 0.53 1.05S 1.58
potasium and So-
dium chlorides)
13. Fuel oil ’e 4.5 8.5 11.5
14. Puwer Million 280 440 600
kwh
15. Compressed air m/min 160 200 240
16. Industrisl water  o°/h 2500 380C 500C
#* Annual demand is shown according to the commissioning
of 1,2 and 3 lines of process equipment.
2.3 Specification of rawv materials and auxiliary materials
assumed for technologgycal calculations in Feasibility
Study.
2.3.1 Sillimanite concantrate. 1
2.2
5665 Table 2.2
Typical
No, Item unit Norm analysis
[
1. A1203 A 56 min €1.6
2. Si 02 - not specified 37.0
3. F8203 X 0.6 max Oe1
4, T4 02 'Y 0.6 max 0.1
Se 1102 vy 0.5 max 03
6. Cao"'mgo " 0.8 max 0.2
7. Water ' 10 max 0.5
8. 8ulk weight g/ cu.cm 1.75=2.0 1.95
S. Average micron 300 max -_

particle size




Table 2.3

No. Item Unit Norm Typica}
analysis
S
1. A‘203 74 94 min 99.2
2. LoOoIo (X ] 0.9 ma x 0.8
4. Faz 03 'X] 0.1 max 0.054
5. Na2+K20 09 0.7 max 0.12
6. Bulk weight g/cu.cm 0.85-1.15 0.872
7. Average particle mi cron 100 -64m - 454
size +64 =100m - 43%
+ 100m - 113
2.3.3 Kaolin, dry treated
Tablﬂ 2.4
ho. Item Undt Norm Typical
analysis
’. A *
1203 % 35 min 38,2
2. Si 02 s liot specified 44,0
3. FBZ 03 ' 0.6 max 0.5
do Ti 02 (X ) 006 max 0.45
Se Ca0 + Mg0 ' 1.0 max -
6. water ’9 1.0 max 2.0
70 L.0.1, ’y 15.5 max 15.5
Ee. ulk Unight g/CU-cm 0025 -L-S -
9. Avarage parti- micron 2 -2 - 583
Cle Siza .‘.2 _10 - —)7/!'

o




2.3.4 Low ash coal or coal with low content of
»
F3203 in ash.
Table 2.5
. . T-picel analysis of _
No. Tten Unit Norm Sample furnished Talcner
for laboratory samgle
studies
1. Ast A 5.5 max 19,76 22.92
2. Fe,03 content - 14.45 max S52 B.62
in ash
J. r°203 content X 0.8 mex 1633 1496
in coal
Se Jater X 8.0 max - -
5 . 5 'X] - - :] .44
Te Fixed carbon ’e 56.5 =48.5 38 .81 40 .55
Be Julk wiight g/cu.cm  0.7-0.8 - -
9. Jize mm 200 max 200 max 200 max

' [

! it

[

-




2.3.5 Fatroleum coke.
Table 2.6
Typical
No. Item Unit Norm analysis
1. Ash pd 1.0 max 146
2. F3203 content in ash - 10 max -
3. F3203 content in coke ,, 0.1 max -
4. Volatilas - 7-12 9.6
5. Water content " B max 6.15
6. S content - 1.5 max 0.8
Te fixed carbon - 90 .5 =BS5.5 a8
Be Bulk “ight g/w.cm 0-7 =G .8 -
9. Size mm 205 max +250 = 1.
«250+152 = 545
-150 = 94.
2.3.6 Juartzite
Ta:le 207
. . . Typical
V0. Item unit Norm analysis
1. Si 02 f4 98.5 min 99,5
2. Al O oy Not specified {
2°3 0 F9203+A1203 = 0,2
3. Fe, 03 ' 0.2 max v
4. dulk weight g/cu.com 1.4-1.6 1.5
S. Size mm 10 =70 10 =72




2.3.7 Sulphite = alcohcl lye.
Table 2.8
Noe Item Unit Norm Typical
analysis
1. Specific eight g/cu.cm 1.25 =1.27
2. Dry substances p 3 50 min
3, Water X 45 =49
4, Content of matters . 0.8 max
insoluble in watser
in dry substances
5. Dry substances &
content =
Carbon - 46 =50
Ash ’s 12 =16
2.,3.8 Electrode paste
Table 2.9
i0e Item Unit horm Typl:a;
analysis
1. Ash ,‘ 7.0 ma x
2e Voiatiles X 12.0 =20.C
- e . 2
3. Spacific resistance ohm.mm 87 max
4. Bulk weight g/cu.cm 0.7 =1.0
S. 8ize mm 30 =70




2.3.9 Elactrolytic aluminium in form of pics.

Tabls 2.0
. Tyoical
No. Item Unit Norm analysis
1. fFe £ 0.2 max
2. Si ’s Not specified
3. Pig waight (5] 15
2.3.10 Secondary aluminium
Table 2.11
, Typical
4
Noe. Item tnit Norm analysis
1. Fe s 1.0 max
2. 5i ’r .0t specified
2.3.11 Cryolite
Table 2.12
fOe Item Unit orm Typical
analysis
1. F o 54 inin 54
2. Al ' 13 min 12.7
Je va X 35 max 32
‘3- SL cz ' u‘; ad X L.;o:)
5. P, G [X] Je2 mox 3,01

-



2.3.12 lManganese metal

Table 2.13
. Typical
No. Item Unit Horm .
analysis
1. " ~ 96.5 min
2. fe X 2.3 wax
3. Si . wot specified
4. Size - Lum; weight
15 kg max.

2.4 Infcrmation apout raw material base for the oroduc*ion

of sillimanite concentrate.

Surveyed deposits of sillimanite concentrate inlicate
that the production of sillimanite can be increasad atp

upto 63,000 tons per ysar.

245 Utilisation of sillimanite concentrate, local cemanc

and axporte

Oparating plants produce small guantities of silli-a-
nite concentrate which are consumed in tne country and

partly exported to Japan.




3.

REGION (STATE) OF LJCATION AND STLECTICON OF Thi SITL F.R

Si=Al ALLOYS PLANT.

3.1

Aegion of location.

Location of SAAF wes determined in cooperation with

IRE taking into account the follouing factors:

- policy of Orissa state governmant

- gavailability of raw materials

- transport charges for raw materials and fuel
transportation

- {nfrastructure availability

- recommgndations of IRE

dasing on evaluation of above factors it is recommerded

to locate in Orissa State. At present IRE setting uwp

0SCGi project will producs 30,000 toos of sillimanite

concentrate. According to IRE, O0SCOM is likely to De

commissioned by the end of 1983,

National Aluminium Company (%NALCC: in Crissa state in
vicinity of Talcher and Koraput is constructing aluminium
plant complex which is one of the bigoest in Rsja. This
would ensure the viable supply of alumina and aluminium

to SAAP. This state has s potential to supply the plant

with power, water, cosl, quartzite, slactrode paste and

in future kaolin. It may be mentionac that Crissa Stute
flectricity Ooard (OUES) confirmeo the possibility to

connact SAAP to the powsr grid of the state and to supply

80 W of power starting from 1986 in quantity of €CC millions

kwh per ysar.




J.2

Selection of SAAP site in DOrissa stats.

According to suggestion of IRE the location of SRAP
site is assumed at the construction area of 0SCOM
(300 hectars). The site is situated on the coast of
B8engal Bay, 6 km scuth—east from regional centre

Chatrapur.

As an alternativs ths region of aluminium cocmplex of
NALCO to pe constructed in vicinity of Talcher town

was examined.

To select definitely the optimum site for location of
SAAP the evaluations of above sites hisve been undar—

taken on the basis of following factors.

- locations of raw and suxiliary materials and
their transportation

- infrastructure available in site region

- socio—economic environment

- cost of land

- costs for site preparation and dsvelopment

After comparison of various factors and analysis of
available data for above alternative locations, it
has been concluded that the alternmative location suj-
gested oy I2f adjacent to C.CC.. is optimal. for final
site selsction the followinyg factors have beun con-

sidered.

-
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transport charges for raw materials and inmputs were
calculated to be %s.30.4 million for C3COM site and
%.30.9 million for Talcher site (see Table 3.1)
infrastructure: on the OSCOM site the construction

of power and water supply facilities, access roads
(from Naticnal Highway Mo.S Calcutta—iiadras), railuay
siding of 7 km long from Chatrapur to the job site
have been undertaken.

The colony for 1200 inhabitants is to be constructed,
including primary school, clinics, shops and other
facilities. The colony is situated 2.5 km from

0SCOM site. ]

Thus the existirg infrastructure can be used ocuring
the construction and operation of SAAF. Only addi-
tional capital investment for expansion of colony
should be required.

Socio-economic environment: according to infcrmation
received from IRE the labour (workers and engineers
for construction and operation of SAAP) is availaple
at this site.

Cost of land: SAAF is assumad to be located on area
possessed by IARE, thus no additional expenditure
should be required.

Site preparation and development costs should be re-
duced due to the fact that at present the site level-
ling works have been already completec anc the tempo-—
rary fencing has bean consiructed. ~ls50 the site develoo~
ment period should bg reduced &s water, power and other

utilities shoulc be supplied from 0SCOM,

o an



Table 3.1

Transport charges for alternative sites of SAAP location

e
' ' ' Location of rau ' Largo 05CUM site ' Talcher site '
* No,. ¢ * ' ' 1
R ° ' Input dascription . material source , quanti , Uistance of' Charges, ODistance of ! Charyea’
ties per transpor- ' fi. 00O transpor- ! Rs. QOO !
' ' ' ' ysear tons! L '
' ' ' ' , tation km ! , tation km '
' 1 ' ' 1 , : ' , ,
*1. 'Sillimanite ' Chatrapur,0sC0n v 30,000 ' - ' - ' 300 ¢ 3600
I T T S U | O U U U U I B e - - - - '.._-',....l_....._..-..‘.._._..-'
' ' ' Trivandrum, ' ' '

2. R 75 ' 455 2050 ' %330 v
¢ ¢+ ,Raolin ' Karala ¢ 6,500 1750 ' o, . 9330
L T i L I I
s 3. , Coal . Talcher + 26,800 ' 300 't 3220 |, - v - '
...... U Y YU R
) ' a3 ' '

L4, :Petcoko ' Barauny,Assam 5 17,400 R 1860 ' 12950 , {700 ‘42390 !

b o e o o M e e e e e w m e e e e e - e e e e em en e mm e oo e mfm e e e o me e e e e e = e - &
] ] [] ] ’_ '

'S, ,uduartzite ; Orissa ' 4,600 ' 300 ' 550 600 ' 1100 ¢

b e e et e e e o e et e e e e m e e - e e — ... == e = - - - — - - e = = = 4
* ¢ 3 ¢ ' '

'6. ,Cryolite, Salts , Bombay , 1,600 , 1520 , 910 , 1220 * 780 !

b e e e e e m e e e e m e o o o e = e - - - e e - e - - - - -  JUR |
' U i ' 1 '

'7. ,Alumina ' Koraput,Orissa ¢ 10,500 ' 450 ¢ 1890 750 ' 350 !

b e e e e e m o e e e e e m e e e = e . o e e .- .- ——— Y R |
1 ' i V ' '

'8. ,Etloctrode paste . Hhubaneswar ' 2,100 ' 150 ' 130 , 150 ' 130 ;

L S “ -~ -
' = = v - 3 ¢ ) '
'9, , Aluminium, pigs . Talchor . 26,000 300 , 320 , - : - -:
L S S
""""" T - - - - B ' ’ '

'10. , Fuel ofl ' Visakhspatnain ¢ 11,500 . 300 « 1380 , 600 ' 2760 !
P L - Andhra Pradesh _ , _ _ _ _ _ _ e e - - I S -————
¢ 11. " Aluminium, scrap ' Bhubaneswar ' 27,000 ! 150 ' 1620 ! 150 s 1620 ,
r | I A 4 ] 1 | i . |
. Total 30390 30860
— _—

tiote:

According to IRE information transport charges are
to be assumed as 1:.200 /500 km.

Lt




4. ARCHITECTURAL ¢ CIVIL DESIGN VENTILATION AND

AIR CONDITIONING.

4.1

Main Statemants.

4.1,1

3.1.2

4.1.3

401 Y

4.1.5

Architectural -~civil designs are to be carried out
based on iucal conditions of tropical climate and

of considerably long period of monsoon and in the
light of design and construction norms adopted pre-
sently for 0SCOM plant (under construction) which in
future will have the proposed plant of Si-Al alloys

as p a part of the complex.

Construction and design of all the buildings and
structures are to be based on the maximum utilisa-
tion of natural ventilation and on the protection of

the interior from insolation and rains.

All auxiliaries and service facilities (electric sub~
stations, ventilation chambers, administrative rooms)
in all the buildings are, as a rule, to be located
indoors., In exceptional cases, the above facilities
can be locatec outside the buildings at a distance of

5 to 6 mtrs.

Spans of the buildings are to be of modules of 6.0 M
and in some casss, modules of 2 1 {f warranted. Spac—
ings for interior and exterior column rows are to be

of 6 M as a rule.

In the administrative and welfare builgings, column
grid spacings will be modulas of € F, 3 " and/or

combinatiors of both.




4.7.6 The haight is to be in modules or 200 mm in one

storeyed production buildings. In multi-storeyed
buildings, the distance from first floor to the
next will be in modules of 600 mm but not less than
4.2 e In the welfare bulldings the height will be
not less than 3.6 !l and thers will have as a rule

a marimum of two floors.

4,1.7 The finished ground floor level for all tne buildings
will be 450 mm higher than the formed ground level.
Tha plinth protection (aprox) is to be 1.0 to 1.3 ¥

wide.

4.1.8 The natural lightigg and ventilation for the duilcings
will be effected through glazed windows and louvers
and sky lights of translucent plastic corrugatec sheets

in the roof,

4e2 Construction paramaeters.

4.2.1 Foundations for all buildings, structures and loac-
bearing walls will be of concrete “=130 or =2 con
natural bedcing. In cases uwrere warranted, fourdstizns
will pe pile foundations using becrec insitu concrete
piles of 600 mm to 1000 mm diameters. The de;.th of
fourdation will be a8 minimum of 800 mm btelow natural

ground level.

46262 Coluwns, beams, crane girders, structural framelors
merbsers, bracings and window case-crits will e of
steel for all the production buildings.

For the administrative And welf,re builuings, flooring

‘ will be of insitu gbncrete W—ZOU.




4.2.3

402 .4

4.2.5

Roofings for production buildings will be of asbestcs
cerent corrugated sheets with an inclination of

1/4 - 1/5 of span. In the administrative and welfare
buildings, the roof will oe of RCC slabs, provided

with parapet walls.

External side cladding for priguction buildings will
be of A.L. corrugated sheets on steel girts. Jhen
squipment will be erected near the walls at ground
floor, the buildings will have walls of brickwork

2.5 to 3 M high with provisions for window openings.

External walls, internal walls and partition walls in
administrative and welfare buildings and walls angd

partitions of built=in facilities in production Juild-

ings will be of brickwork. The walls of independently

located, ventilation chambers, adrministrative rooms
and power distribution rooms also will be in brick-

work

In general all the floors in producticn buildings wil’

be of concrete. In hot casting and furnace departments,

the floors will be of cast iron plates Leddsd on sand.
The floors in administra-ive and welfore owildings will

be of mosaic flooring.

4.3 Finishing and insulation werks,

4.3.1

~ll internal and external surfaces of orickwalls are

to be plastered and painted in lijht colours.

-




4,4

403 .2

4.3.3

All stael structures are to be painted with four coats
of a total thicknegss of 14C micron of anti-corrosive

paints.

For external surfaces and bottoms of the underground
structures with a depth of more than 1 M waterproofing

courses are to be provided as follows:

for depths uwpto 3 M, waterproofing course will be
applisd bitumen, for depths more than 3 i, water—
proofing will be pasted bitumen felt with protective

brickwalls.

Ventilation and airconditioning.

4.4.1

4.4,3

In production bullgings, natural ventilation will be
provided by windows and louvers in walls ard by
monitors in rooves. Mechanical ventilation by washed
air circulation will be provided continuously only in

buildings with a large genseration of heat.

Air conditioners will be provided in selected offices
in administrative and welfure buildings using locally

made air-conditionaers.

Base temparature for designing the ventilation system

will be 32°C and for airconditionars 42°C.,

Ll L L L L L L e

e




S.

WATER SUPPLY AND SEWERAGE.

5.1

Water supply.

The O0SCOM work site will be receiving industrial and
potable water from watar supply facilities contralled
by Orissa Public Health Department (OF-D). The quantity
of water extracted from the intake situated on the bank

of river Rushikulya will be 40,000 e / day.

The rate of water supply facilities of 0SCOM ( from
intermediate distributional storige- upto the work site)

will be of 14,000 m/day.

In the table S.1, are shown the requirsments of water

for OSCOM and the proposed SAAF,

Table 5.1
Demana
Enterprise water upply in 000 cuem
system
per day
oscom Industrial & 77
potable
SAAP Industr:al & 7.0
potable

According to agreement with IRE the industrial and potable
water systems of SAAP should be connected with the res-

pective watar mains of 05COM,

The internal industrial and potable water supply Ssystems
for SAAP are to be analogous to the respective systems
of OS5COM: Pipes of diametrs less than 155 mm will da of
galvanized iron and pipes of dia more than 150 mm will

bs of cast iron,

e




S.2

Sewerage

Teking intc account that the sandy soil of the site is
of vary high seepage, the plant fascal sewarcge system
of SAAP is to be assumed similar to the corresponding

0SCOr system:

- independent septic tanks for building or group of
buildingse.
- for sewers from buildings to septic tanks will be

of stesl and cast iron pipes.

Bss Drainage.

Tha system of drainage on SAAP site is to be assumed
similar to the corrssponding system of 0SCGi" site, that
is the system of open drains with drainage of storm

water outside 0SCCM in drain wellse.

e




6.

PCJER SUFPPLY, COMMUNICATION, FUEL AND COMPRISSID AlR.

6.1

Power Supply.

13.5 M4 (15 MVA) power will be supplied tu 0SCOM through
two high tension transmission lines at 132 nV, each with
total capacity of 160 W from 220/132 Kv sub-station at

8hanjanagar (75 ka) from Orissa state power grid.

For power supply of SAAF, located at 0SCCH site, it is
necassary to lead one more 132 KV transmission line from
3hanjanagar sub-station to main step-~down sub-station
(1i35) of the plant. (Mag of Crissa showing transmission
system 66 KV and above). For MSS two 132/11 KV main
step=doun transformers have to be installed outdoors,

of 80 WA capacity each, with reinforced insulation of

terminals.

As in the case of existing plants of 0SCOM, the repair
of electrical equipment will be undertaken by spacialised
companies. Thus, transformers and electrical egquiprent
repair facilities for SAAF are not included in feasibility

study.

After discussion the question anout joint power supply
of 5AAP and 05C0M and taking into account the negative
influence of ore smelting furnaces operation at other
power users, it was defided to supply power to C3CCK

from existing transformars 2 x 12.5 fWA,

w




Orissa State Clectricity Soard (0SES; examined the
possibility to connect SAAP with state puwer qrid and
to supply power as follows:

In 1986 - 38 MJ, 280 million Ku./hour

In 1987 =~ 59 M, 420 .

In 1988 - 80 "W, 500 ’

The following technical specifications of CSEB have to

be taken into consideration:

= Transformers of main step—down sub-station are to
have adjustment variation under load of + 12.5s.

= AC frequency in power grid is 50 Hz, frequency
variation is + 3i.

- for p098£ squipmant compensator gears are to be

provided to adjust the powsr factor to 0.9 minimum.

The short-circuit current in region of 8hanjanagar sub-
station at 220 KV side is to be:
Single phasse current = 1726 MVA

three phase current ~ 1530 MVA,

Communication,

The production communicetion complex of SAAP should
ensure the following:

= Communication among tha senior staff of the plant;

- despatcher controlled telephone communication sysiem;
= 4internal process loudspeaker communication system;

- electric clockwork

- fire and security alarm systenms,

Oistance from SAAP telaphone station to the Chatrapur

telaphone statidn is 8 km.

-
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6.3 fuel
For process departments of SAAP the fusl is assumec toO
be fuel oil of 9,700 k.cal/kg calorific value. SRAP ;
demand of fusl is shown in the following table.
Table 6.1
Purpose of Demand
No.  Department utilisation 000 tpy
1. Deoxidizers storage for deoxbdizars 3.37
drying
2, Feed preparation For fead 1.73
department briquetting
3. Electric furnaces For ladle 0.8%
departmant heating
4. Casting department For mtmbopes mixers, 5.95
vaccum furnaces,
stands for ladle
heating
5. SAAP Total 11.5

With SRAP location in vicinity of OSCCH requiring 60000 tpy
of fuel oil, it was found feasible to unite fuel oil

facilities of these plants.

Fuel oil is supplied to CS5CCi from Visaxhapatnam in
railway wagons 20 ton capacity each. Ffrom wagons the
fuel oil is pumpsed into two metal reservoir of 2500 tons
capacity each. From reservoir the fual oil is pumped to

users Dy pumps of 10 cu.m per hou:s cagpacity (tus purps in

operation, one pump stand=by).




6.4

Existiny capacities should be used to store one month
reserve of fuel o0il required by SAAP in guantity of
960 tons. Provision should be made for installation
of additional pump of 10 cu.m psr hour cepacity to

pump fuel oil to SAAF.

Stand~oy pump should be common for fuel oil supply of

DSCOF and SAAF,

Compressed air and heat supply.

SAAP requiremsnt of compressed air would be 240 w.m/min.

-~ryon

Since requiremesnt of comgressed air at C3CC" is much
smallsr as compared with that of SAAF to set—up a sepa-

rate compressor house.

To provide for the compressed air demagc of SAAF thres
compressors of 135 cu.m per hour capacity each should Le

provided {twc Operating and one stand=oy’.

LSCOM has set up a2 boiler house with Lwo boilers nensrate

ing 30 tons of steam per Ebaé. steam pressure is 14 atu.

The boiler nouse is connectecd with fire fighting systen

for coal and coke storage.

SARP will not require separate heat for process a~d other

purposas.

e
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GELERAL LAY=QUT AND TRALSFORT = MAIN STATENENTS.

7.1

7.3

The site of the proposed Si-Al alloys plant (S5AAR) of
about 20 hectares will be loceted at north-western part

of ersa earmarked for 0SCOM.

0SCOM area (about 300 hectares) runs 220C --2300 m along

coast~line of 8ay of Bengal with a wioth of 1300 -140C m.

DSCOM is located in central part of this area covering
about 60 ha, and its coast part is reserved for the con-

struction of suitable port.

0SCOM work site is locatec et along the coast line and
main axis is sriented to north—sastern end south-western
directions. The artificial (filled, site level is 6.0 m

above sea level.

For connection of the proposed plant with external
regional transport, following 02C0M communications

should be usede.

- uational highway Ho.5 Calcuttas - Madras - through

access road of 5.5 km long. At present the construc—
tion of this access road is completed.

- main railway Calcutta = lMadras = through access
track OSCOM = phatrapur 7 km long. from this track

SAAP will be provided the induatrial siding with

track width 1575 mm,

.



7.5

Intarnal transport systems.

rain and access roads would be 3.5 = 7 m width with
asphalt concrete coating and bedding design similar

to that of CSCIM.

Intarnal rail tracks and siding from access track
d5CJdm - Chatrapur would be designed in accordance

with Indian specifications.

Characteristics of socils of SAAP site.

The s0il of SAAP site was not surveyed and for the
avaluation of soils the geo-technical and hydro-

geological survey of 0SCOM site, which is lccated

nearby, should be used. This information is appenced

to present initial data.

g



HOUSING COLONY FOR PLANT EMPLOYEES.

The housing colony for amployees of proposed SAAF will be
provided with expsnsion of existing OSCOM housing colony
located in 2.5 km north ~west from its work site by access

road 0SCOM = llational Highway NoWS.

0SCOM colony i{s designed for 1200 persons with total area
of initial development of 2! hactares. The colony consists
of six dwelling blocks and one welfare block. Each block
is composed of 3 =4 two-storied houses for 12 units of

type A and 8, and of two-storied houses for 4 units of

typa C.

Fer determination of expansion of existing colony for the
proposed SAAP construction, the following statements have

to be adopted:

-~ from total employees on pay-roll dwelling accommodations
have to be designed only for 15-20A4 of employees

- type of quarters depends on employees skill and
seniority

- average number of persons in family of sach ergloyee
will be sssumed 5 persons. The number of persons is

not taken into account for the allotment of Quarterse.

-



OATA ASSUMEC IN FEASIBILITY STUDY FOR DCTERMINATICH OF
1LVESTHENT COSTS, PRODUCTION CCSTS ANLD FINANCIAL AnD
ECONGMIC ANALYSIS.

9.1

Froduction programme of SAAP and commercial alloys

sales price schecules of UNIDO, ueed for collacting

initial data and refered in the text of this section

are appanded at the end of section 9.1.

9.1.1 Production programme of SAAP is shown in Schedule

3=-3., It was determined basing on parametras of

capacity utilisation of major process eguipment

(ore smelting furnaces) assumed accorcing to

supplier's experiencs, aod on adopted planning

of furnaces commissioning (in tuwo stages,.

The following planning of start-up and commis-

sioning of capacities is assumed.

Table S.1

Stages

Major equipmaent

Years after start-up of the pliant

of furnace

1 2 3

department 1

IT 111 1v 1 1l 1Iil Iv 1 I 111 IV

11

First furnace
capacity uti-
lisation in » 15

Second furnace
capacity uti-
lisation in %

Third furnace
capacity uti-
lisation in %

30 45 60 75 90 100 - - - = =

15 30 45 6075 80 1T = = = =

20 40 €0 80 100

9.1.2

Total volume of alloys produced is assumec tO De

used to mest the rejuiremsnts of internal Indian

market. According to IRC data prices on alloys

used in India are el145 = 26.5 per kg (as of

1980-81).




9.1.3

S.1.4

Sales charges for finished products and chargss
for its transportation to users (it is assumed,
that main users of produced 5i-Al alloys would

be located in Bombay and Cal..tta) are to be de-
termined according IRE data about respective cbsts.
Data for calculation of these costs is given in

Schedules 3-2.

The propossd technological process of Si-al alloys
production is wasteless. 5lag generated ln course
of rafining of primary alloy anc dust after gas
cleaning units are recycled into process. Rasidue
after filtration in casting house being an alloy
composed of 804 of Al, 153 of 5i, 3+ of Fe and

2. of Fin, could be used in steel production as
deoxidizer. Thus there is no need to considsr

costs for wastes treatment and disposal.

]
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SCHEDULES OF UNIDO AFFENOED
TO SECTION S.1
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ESTIMATE OF PRIDUCTION CCST

SALES AND DISTRIBUTION COST

h @ e = @ @ e wle w ele alea e @' e W -

[}

1)

1

[ ]

1

.

' S0URCE; DATA OF IRE

]

L L | ]

¢ No. ' Unit ¢ Item description 'Unit cost

] L] ] [] “5e

[] t 1 []

v e ¢+ SALES COSTS '

[ ] ] f [ ]

¢ 1.1 , tonne, Expenses for finishsd pro~ '

! ' ' duct transportation to users. ' 200 /500 km

] [ ] ] L

' 1,2 ' % ' Selling expenses ' 2.5

] ] ] ]

SCHEDULE 3 =3: FRAIDJCTICH FROGRANIE.

1 L ] ] ]
. Proauct, ' Year -1 ' Year -2 , VYear -3 ,
¢ Sudb-product ' Capacity , Capacity Capacity ,
t 3 s 1 /0 ' .;g '
' ' v 1 '
[ ] X ] 1 L L
¢ Si=Al alloys ' ' ‘ ‘
, (4600A, 4520(A=2), , . . .
. 4420@-24), , . , .
. 46D0(A=6) * . 35 . 75 . 100 .
L} ] 1 ] ]




9.2

Initial data for getermination of investm:nt ccsts fcr

SAAF construction,

9.2.1 Investment costs for present feasicility study

are to be determined in terms cf follouwing itens:

- Fixed capital .fixed investment; plus pre-
production capital costs
- Part of working capital (353)

- Capatalised interest during construction period.

0
~
[£8)

Investment costs are to be calculatec in prices

as of mid. 1982 without escdlation.

8.2.3 Construction costs of building anc structures includ-
ing infrastructure are to be cetermined using
conservatively estimated unit tarrifs anc other
data received from IRE and takiny into acccurt

local conditions,

\D

e2ed Costs of equipment, know=iow anc sarvices of soviaet
experts for rendsring technical assist2nce are to
be issumed basing on supplier's calculations

(/0 Tsvetmetoromaxport, USR).

9e245 Foreign currency component is to be determined in
equivalent rupees (1 rudb = /5,1_) based on agree-
ment betwean USSH and India for construction of

industrial plants.

s




9.2 .6

Contingencies are to be essumed as 10 of con-

struction costs.

Initial data for calculation of invest-ent costs

is given in following schedules: *

- Lland - Schedule 5-1

= Know=how = Schedule 6-1

- Equipment and spare parts = 5chedule 6-2

- Construction of builgings, structures and
infrastructure - Schedule 6=4

- Projsct implementation = S5Schedule 9.

* Schedules of ULIJ0 used for ccllecting initial

data and referred in text of this section are

appended at the end of section vJ.2.

ot
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SCHEDILE  5-1

'ESTIMATE OF INVESTINT COST

LAND

SCURCZ: DATA OF IRE

P ® @ ® @ 4 @ o © 9 @® G| e @ B e @ wjle * -
—d
.

] 1] t
1
hoeo Y Unit Y Item gescription ' Unit cost
] ' ' Fie
] ] ]
! Ha ' Cost of land ' 12,000
] $ ]
] ] ]
' o of ¢ Taxes, lsgal expensas, !
! cost ! ¢ . !
' of ' compensation for build=-
¢ land ! ings and structures to !
] t ]
' ' bs rgmoved. ‘ 5
] [} ]
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SCHEDULE 61

S5THENT C2sT

-

VESTIMATE CF INVE

' KL OW—+0u

Ltocal ' Total

Foreign

Technology

t o, !

RNow =how

L
-

]
t
1
1
t
]
L

Tax on know =how
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SCHEDULE 6-2

ESTIMATE OF INVESTMENT CCST

4

1
[ ]
]
1
! EJUIPMENT \
| ]
' g
' L
]
]
] T \ M
: ] . ’ . ]
No, Unit Item description Unit cost ,
] t L 1
¢ . [ T -
i  Froduction equipment ' Suppfy of '
' ' N ' US33 !
1
t2. ! ' Auxiliary equipment : T '
] L] ]
L
'3, ! ' Service equipment : ’ '
1 L ]
. L
'4. ' £ of equid Frimary stodk of spare : .
' ' pmant cost parts, wear anc tear , '
' ' ' parts, tools e .
¢ 1 ? t .
'S. ' A of sgapd Customs duty : aC '
' ' imported ' , '
' * equipment ' . .
! ' cost. ' .
1] L ] ] .
'6. ! vs ' Clearing, transport, : '
' ' ' insurance 5 .
] ] ] 1] ,
rt7. ! ' ! Sales taxes ' 5 '
' ' ' '
' ' ' ' :
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SCHEDULE 6 =4

ESTINATE CF INVESTMENT COST

CIVIL ENCINEERING WORKS

W wm W @ @ @ P W W B W W W @ @ B W WD B A D B G w @) w @

1

]

]

'

L

]

]

L]

]

¢ “! T t

No.' Unit ' Item description : Unit cost :
1) ]

' L v '

1., ha ¢ Site preparation and ' to be caloulated o

. ¢ Oevelophent ' according to '

' ' 1 norms 2f JU335R t

' U ' !

2., /5 of cost, Construction works includ= ’

, of const-~, ing temporary bulldings ' '

, fuction & , and structures. ' 3 '

s 8rection , ' '

¢ WOIK ' ' '

' ' ' !

3¢, s duildings and structures ' to be calculated!

' ' 1 accoarding to !

' ' ' ncrms of U55R '

' ' ' ¢

4, ¢ "uxiliary and service 1 '

. s facilitiss ' . '

' ' ' !
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SOHEOULE 9

ESTIHATE COF INVEST ENT COST

PRASECT ITMPLEMZNTATION

ngemants for supplias, build-up
of connections, prelimina-y and
capital issue excenses.

Ba B W P e ew @ B @ @ O W W@ A W W G @B W @M @ B P @ m W B W B W W G W S W W @ B S @ B B W W @ W BB S W P o

[]
]
]
]
]
1
]
| |
]
[ ] B o Y
'No. ! Unit : Item description : Unit cost
(] ]
0 4 L4 v
s 1o v "anagement of projact imple- '
' ' 1+ mentation '
' ' ’ ¢
¢ 1o, 7~ of cost , [anagement of plant under '
' * of const- , construction and of infra- ]
' ' ruction & , structure facilities. ' 0,3
' ' ersction t
] * works . '
' ' ' '
1 20y ’e + Supervision, coordination,test- '
' ' ¢+ run and ta<e over of civil '
¢ ' y wOorks, squipment and plant, t 1,5
' ' ] '
¢ 3, - v Datail enginearing, tendaring ' 2,5
[} t * '
e be ¢ Start-up and commissioning works v toc ba calculated
' ' ] 1 acccording to
' ' ' + norms of USSR
' ' U '
¢ Sey « Expenditure on Soviet specia- '
' ' ¢+ lists despatched to India for '
' ' + supervision of construction & ' ’y
' ' ¢+ ersction of equipment, run-in, '
' ' 1+ starte-up and commissioning works. ¢
1 ] 1
' e.p » of ser- , Tax on services of Soviet '
' : vices costsy Experts. ' 40
' v '
s 7.' Fersons y Build-up of administration recruit=—t
. ' + ment and training of staff and '
' ! + labour. v 1000
f ' [ L
s 8o° e + Specialists in USSR ¢ Caloulation
' ! ' ¢ according to
. ' ' 1 JS5R norms
. 9.1 'y t+ Arrangamgnts for marketing, arra-
] ! * '
] ! ] ]
' ! ' '
]
t . ¢ '
]
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8.3

Data for determination of production costs *.

903.1

9.3.2

Price level for raw materials, imputs and utilitias

assumgd for calculations.

Prices on requirec raw materials, inguts and utilities
are assumed according to IRZ data as of mid 1582 with=-
out escalation. Initial data on prices is given in
Schedule 4-1. The price of sillimanite concentrate

is assumed for two levels (normal and mini~um agmi-
ssible) in order to evaluate its influence on profi-
tanility of Si=-nl alloys procuction.

The price of required primary aluminium is assumed to
be the price of aluminium imported to India {as of
1980-81; and tha price at internal Incian markst

(according to IRE data).

Amortisation and depreciation charges and overneads.

9.3.2.1 To determine amortisation of capital costs
in pre-investregnt and preparational period
of SAAF construction the rectilinssr method
of amortisaticn charges caleculation consi-
dering the project service life to be

20 years.

Schecules of Uiiu0 used for collecting initial data

and referred in text of this Section are appencec
at the end of Sectior. 9.3




9.3.3

Depreciation of eguipment, buildings and
structures is to be calculated basing on
depreciation rate, according IRE data
depreciation rate is assumed to be 104 of

equipment costs and 3a» of civil works.

$43.242 Annual payments for use of land are to De
determined according to IAE data in per cents
of cost of lend used for industrial construc—
tion.cfimche Informetion to be used for calcu-
lation of these payments is given in

Schedule S=2.

5.3.2.3 The determination of costs on current repair
and maintenance of equipment, buildings and
structures is to be assumed analogous with
05C0M, Data for determination of these costs

are ©a@ shoun in Schedule 5-6.

9.3.2.4 Administration costs are to be assumed as 1s
of production costs.

Labour.

Laboiir requirements are determined according to

USSR norms and basing on following wcrking programnme.

i) Number of working days per year - 300
ii) lwurber of 3Suncays per year - 52

iii) Number of national holidays per year — 13

iv) tumber of shifts - 3




v) Number of working hours per shift - 8
vi) Number of working hours per week:
= for administraticnal staff - 47

= for production workers and
technical worksers - 48

vii} Duration of paid leave for all
categories of production per—

sonnel, in days ~ 30

viii) ‘liumber of paid days of sickness -10

Labour costs are to be determined according tc rates
of main categories of personngl adoptec for 0SCOM
and IRE data on average annual wage code, shown in

Schedule = B=1.
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SCHEDULES OF UNIDC APPENDED
TO SECTION 9.3
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.
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E£STIMATZ OF PRODUCTION COST

MATERIALS AND INPUTS

At cost price of production

1
1
)
t
'
]
t
1
' L ' [
]
' No. ' Unit ' 1tem description ' Unit cost * .
' ' ' ! F3e ’
] 1 [} L .
L ' UNPROCESSED AND SEMI-PROCESSED ! '
' ' ' RAY MWTERIALS ' .
) ] ] 1
o 1e1 ton s Sillimanite concentrate ' 700 -1000 '
]
v1.2 ! - ' Alumina ** ! 1650 '
[} ] ] 1}
. 13, ve , Cryolite , 14000 '
]
L - S ' ' Kaolin ' 22030 '
] ] [} 1
. 1.5, ve , Coal . 300 '
]
'o1.6 ! - ' Petroleum coke ' 3500 '
|} L] ] )
1.7, ' ¢ duartzite ' 200 '
1
' 1.8 ! - ' Electrode paste ' '
1 ] [} ]
' 1 ] ] !
. 2e , PROCESSED INDUSTRIAL MATEAIAL '
t
1 t |} [}
, 2.1 , ton « Aluminium pigs , 14500/22000 !
!
L I - ' Alumgnium scrap ' 15000 '
L] t t '
! ! ) 1 !
. ,  UTILITIES . '
] ] 1 ] !
, 3., ton , Fuel oil . 2800 !
' J.2 ' kwh ! Fower ' 0.305 ]
L ] ] 1]
s 33, 000 m y Compressad air *+* ' :
' 3.4 ' 000 Lt ' Industrial water ' 0.3 '
] ? 1 ]
1
* Price c.i.f. plant site
- t'on~-capitalised
» -

s




SCHEDULE 4% 1( contd)

1]

A ]
' ESTIMATE OF PRODUCTION COCST .
'
' ]
! MATZRIALS AND INPUTS '
1
: .

]
'

]
' o
] ) 1 ] .
' No. ! Unit ! Item description ' Unit cost .
! ' ' ' o, )
] ] 1 t '
t 4, ' ' MASTER ALLOYS ' '
] ] ] ] '
LA W% B ton ! Manganese ¢ 26000 !
t ' ] ] .
' 4,2 ! vy ° "Magnegsium ! 22000 '
] ] 1 ] 1
' 4.3 ! X ! COppB!‘ ' 300:’0 '
L ] ] ] '
'os.s ! ye '  Mickel ' 80007 '
t ] L ] 1]
T 4.5 ¢ vy ! Zinc ' 18530 !
] ] : ] L
SCHEDULE 5 =2
' ,
' ESTIMATE OF FROOUCTION COST '
]
' —

L]
! LALD ’
' V]
! |
* SOURCE: DATA OF IRE : '
' r
] [J ] ' )
y NOoe Unit ' Item description . unit cost '
4 4 o g F:vo N

'
te, ' ANLUAL PAYMENTS FOR ' .
[} ' ] 1] '
' 1.1 ' 4 of land' Rents ' 4.5 '
] ] cost ] ' !
' L U [ '
1.2 ' 4 of ' Tax on rent ' 120 '
' '  rent ! ' '
' ' ' U !




SCHEDULE 6 ~6

ESTIMARTE OF £ROOUCTICN CGST

CiVIL ENGINEERING WIRKS

] []
1 '
] ]
' [
1] ]
] 1
] 1
] !
] 1]
[ ] ] 1 [
' Noe. ' Unit ! Item description ' Unit cost !
t ] ] ] 1
] ] ] [ ]
1o ¢ MAINTENANCE AND REPAIRS OF ' '
' ' « JURKS OF: . '
] t . ] t L
e 11 o of buil=, Buildings and structures ' 3.5 '
' ¢ 4ding & stre ' '
' . ucture co—, ' '
' ¢ Sts ' ' '
' ' , ' ' '
v 1¢2 , , of equi-, Froduction ecuipment ' 245 '
N + pment cost , ' '
1 A A A ]
\}
SCHEDULE 8 - 1
T .
¢ PWANING TABLE = LA20UR AND STAFF '
’ * ] ?
¢ Noe Jage cetegories . dage "id=point of grade !
. . \ Code , fso/month(3asic pay *
[ — - A A x JA;‘ ' )

]
' 1. ' fanagerial staff ! I ' 2,700 '
' ¢ ' '
. ' . r 2 . 1,950 :
' ' 'R 3 1,540 ,
' 1 ] ! ‘
' 2, ' Supervisory staff ' 51 ' 1,150 '
1] ] L t

]
' 3. § Skilled, Semi-skilled and i P ' 770 '
] 1 '
) gy unskilled staff ) . 730 .

' '

! ' ' P 3 ' 680 .
' . ' ' '
' 4., Uffice staff ' 01 ' 710 '
] ] ]
1 : [} 2 L 810 :

“ote: In addition to salary 4U4 of pay + JA and GUa of pay + DA

to be assumed as fringe benefits for 11, K 2, M3, S 1

and P 1, 8P 2, %3, 01, 02 categoriaes res sctively.




9.4 Data for financial and economic analysis.

According to IRE data, financing of capital costs for

SAAP construction is assumed tc be from two sOurces:

- aqﬁities of Indian Gevernment

- long-term loan, intsrest rate 12.s.

Ratio of fund financéd by equity capital to long-term

loarn is assumed as 1 : 2.

Loan repaymant is provided for by egqual parts in perioad
of 10 years starting from next year after start—up of

first and second stages iafter achieving 1300< capacity:.

Intarests in period of construction are calculated on
hzlf-year tasis and are included in form of long—term

loan.

Requirsments in working capital is to be determined basing
on minimum raw materials and inputs inventories: current
assets ensuring viable operation of the plaiit:

Inventory, in days
i) Accounts rsceivable - 30

ii) Inventory:

- sillimanite concentrate - 7
~ Eoal - 30
- petroleum coke - 3o
- other inputs - 15
- spare parts - 12¢C
- finished product - 7
iii} cash in band - 10

iv) account payable - 30




P

1t is assumed that part of assets (654, required for

set—up Of working capital would be received in form
of short-term loan of commercial bank at interest
rate of 18%. Remained assets required for working
capital should be peoo covered by equity capital and

are to be included in mergin money.

Income tax is to be assumed as 57.754 of taxable

profit (according IRE data: 55% tax plus 5% of tax

charges;.
1 d 7 Z- |
VM Kee N s
{(v.M. KARVE) (E.P. MIKHAILOV) !
NATIONAL PRGCIZCT CO-ORDINATOR CHIEF PROZECT ENGIKIER
INDIAN RARE EARTHS LTO VAMI = MINISTRY OF
BOFBAY NON—FERROUS METALS, USSR

14TH JULE 1982 14TH JUNE 1982
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GENERAL INFORMATION OF PLANT SITE FOR SAAP

Location

SAAP gsite will be located in vicinity of the Urisse Sencs Complex near
Chetrapur in Ganjam District, Orissa State, India. The site is located
at & distance of 6 km from Chatrapur which is the district head quar-
ters. The nesrest trade centres esre Berhampur and Ganjem and are at

gistances of 22 km and 15 km respectively by road from site. Gopalpur

is 10 km a2way from the site.

work Terrain

The coast runs along eastewsest near the plent gsite. The plent site is

located on compacted beach sand and fairly undulating.

Climatic €onditiong

The climatic conditions pertaining to the plant site ere similar to thosse
prevailing at Gopalpur (Lat 19°k, Long. 84° 33'E, height sbove MSL 17 m)

and are generally as indicated below:

Maximum of mean deily temperature 32.2°¢C
Minimum of mean daily temperature 1lé6.6* C
Absoclute maximum temperature 43,3° C
Absolute minimum temperature 10.,0° C
Relative humidity maximum 87%
Relative humidity minimum © 65%
“verzge yearly precipitation 1210 mm
Maximum daily precipitation 511 mm
Feximum hourly precipitstion 50.5 mm
teximum 15 minutes precipitation 22,5 om
Maximum mean monthly wind velocity 25.4 km/nr.
F.aximum wing velocity petween 1970=74 140 km/nr.

Prevailing wind direction is precominantly from the north in winter and

south=west in summer,
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GEO=TECHNICAL ANC HYDRO=GECLOGICAL SURVEY CF 30B SITE,

IRE appointed H/s.k.S.Dadhing to investigate and find out the sub-
soil charecteristics anc the safe beering capacity of the 0USCOM

work sitae,

The terrain at the site is unoulating and slcpes cown from North
to South towards the sandy beach, The coast line of the Say of Ben=

gal almost runs East West direction at the Southern boundary of the

plant site.

The soil upto approximately 25 m below existing grounc level can be

broadly devided @nder 5 different category.

STRATA I

This is the surface soil extends upto 2 to 6 meters end contains

nigh percentage of dack coloured minerals,

STRATA 11
This strate contain dense to very dense and compact brownish grey

sand. The thickness of this strata2 varies from 6.,5m to lam,

STRATA IIl

This strata contain very dense brownish grey silty sand. The thicke
neas of this strata varies from 2,5m to 7 m,

STRATA 1V

This strata contains dense to compact yellowcbrown to grety silty
sand.

oround water is fcund elither et the lower portion of the lst strate

or upper portion of the 2nd strata., The weter table at tne site gene~

rally slopes coun from North to South touerds the direction of the




s

coast lins. The grdund watsr table 2id not fluctuste with rise and
fall of tides. Dadhina Committee has found ocut the follouwing data

regarding the soil characteristicsi-

1. Allouweble intensity for & foundation having 2.5 m width and
resting at 2 m gepth is 3 kg/cm.

2. Bulk density 1 2.20 to 2.31 oms/cc.

3. Sp. gravity 1 2,68 to 2,72

4. Natural moisture content 3 15 = 18%

S. Percolation test result ¢ R.L. ground t 5.14 m,
R.L. of test & 3,79 m,

Time after start of test Drop in wetcr level
(minutes) (cm)
10 212
20 81
30 68
40 57
50 4l
60 43

Seismisty of the Reqions

Tne site is in a region falling uncer Zone=Il as defined in 15:1893.
rnouever, for cesign purposes en increased horizontal seismic coeffi-

cient corresponcing to lone = 1V is used,

According to observations the 0SCUM work site is not to be inuncated

in monsoon poriod.
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ChaARACTZRISTICS CF WwATER SUPPLY D SEAERAGE SYSTENS
ACOPTED FOR OSCOM SITE

l. According to the design of waster supply anc sewerzge system, elatoe
rated by IRE, USCOM site and housing colony receive industrial and
potable water from sub=-surface water from the bec of Rushikulya
river. Tne guantity of water extracted from the {nteke is 40,00C zu m.

per cay, the intake is locatec at 18 km from CSCUM sita.

from there water will be pumped through tne 12 km long rising main

of RCC tubes (diametre of 900 mm; to two cistributional weter -eser=-

voirs of 20,000 cu m holding capacity eech. This system is controlled
by Orissa Fubliz health Dept. (GPHD). From these reservoirs water is
cistributed to different consumers : 26,000 cu m per day is pumpec tec
giffkazext~xanxx sertampur, 14,000 cu m of weter of 3C° C temperuture

angd at pressure of 4 kg per sg.sm sauge by gravity is supgliec to

-SCOM site through 6 km long main of asbestosecement pipes of 500 mm

diametree.

To supply the housing colony and olant site with potatle :ater, the
pipe line is laic from this main to the pump house of cclony, equi-
ppec with chlorinaticn facilities, After chlorination the po:able
water 1s suppliec to the colony netuork and throuzh separeie mein to
«5le. worn~ site, ihus two mains ¢f WS5Cuh site give possatility te

ensure two scparate interneal systems of incustrial anc ootable water
supply.

2., (SC0M eystem of irgustrial water supplv

At wOCk €ite 2 provision 15 mace for tuwo reservoirs xee o7 inustriol

vatsr of 35,000 cu. m capacity. from tnese reservoire the votor is

ciestributeos to cifferent users to mee: the plant recuiresgrtc anz to




acditicnal feeding of recirculating system. This eystem consists
of three ccoling towers cf 500 cue. m per hour total capacity. The
water from compressor station (140 cu. m per hour) anz from fure

nace cepartzent {330 cu. m per hour) is coolec from 48° T to 33°C,

Tre system of industrial water is assumed of galvanized iron and

cast iron pipes of 100 to 350 mm ciemetre, laid a2t cepth 1 to 1.5 m,

To increzse the viability of inaustrial weter supcly the uweter

tower is ..ncluded to recirculating system.

3, Potacle weter supply svstem of LSCCH site:From housing colony the

potetle water is pumpec cirectly to potztle weter supply svsiem of
work site oesigned with ocecd=enc schems. Pipes of this system are
of galvanized iron end cest iron of 100 to 250 mm diametre anc lzid

to the cepth of 1.0 = 1.5 m.

4. Seweraqge

The faecal sewerage of USC.M uork site anc hous:ng coleony is lcc:al
with use of septic tanks, installed for each puilding ar grouc of
builgin.s.
larifiecd anc treated water from scptic tanks seecs ints scil having
hioh seepage. The residue collecteo in tanks is to ve removec throuch
hotches as enc when recuired,

5. Crainage
The storm yater craineue system is of open type ooerating by grae
vity. The water is removed out of USCL: site 2nd alloued to seso

into t-e soil




6e

For collectin. the storm water from building roofincs the
open drzins .re used, located along longitucinal walls cf
at 1.0 = 1.5 m. Further these areins are poured together

or severel common drains,

The places where tne crains are to cross with roads, they

be coverec with il insitu plates.

Sewerzce fcr industrial run-offs:

Fcr the uSCuUM - site the sewerage for industrial run=offs

prcvidec.

concrete
builagincs

in one

have to

is not

cra



Source of sample as per label ¢ 'a

1.
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RAW wATER ANALYSIS

Phvsical examination:

Colour (units of platinum scale)
Turpidity (silica scale) mg/l
wgour

Free chlorine, mg/l

.

Appenaix 4

water sample collecteo from the bed
of Rushikulye river near cernampur,irissa.

Chemicai examination(expressed as mg/l except

pH
Total solids
Suspencdec solids
Voleotile solizs
Silice (cissclved) as Sio2
Iron as fe

Total
t.anganese as Mn
Total herzness as CaCOB.
i) Carbonate haroness
ii) Nonecarbcnate hardness
Calcium hardness as CaCDB

tacnesium hardness as Call

nlkalinity as CaCU}
i) Fhenolphthalein
ii,r.ethyl orange

freoe cartoncioxide as C02
vissolvec oxygen

cruenic metter by KMnJ4 test
Flouride as F
liitrates as NO}
~25 (alkyl benzene sulphonate)
Pnenclic substances

Carbon chloroform extract

CATIUNS

Calcium as Ca ++

nil
nil

nil

7.6
343.2
nil
184.0
12.0

nil
180.0
nil
3.8
0.2
Nil
1,0
nil
nil

Nil

24,58
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liagnesium es Mg ++ .o 24,58
Bcdium as Ne + .o 89.42
Zinc as In ++ .o nil
Copper as Cu ++ .o nil
ANIONS

Bicarbonate (HCO3) as CaCO3 ve 180.0
Caroonate {cO~) as Cel03 . nil
Hydrozide (OH=) as Ca c03 .o nil
Chlorice (Cle=) as Ca c03 .o 10c.05
Sulphate (504-) as Ca CO3 .o 23,5
TCXIC

Arsenic es As "o nil
barium as ba .o nil
Caomium xsis as Od .o nil
Chromium es sxavalent (r .o nil
Cyanide as CN .e nil
Lead @s pPp .o nil
Selenium es Se oo nil
Silver as Ag .e nil

Biological oxygen cemanc for S deys at 20° ¢ mg/l1.3.0

3. Bacteriological examination (obritish Fublic mMealth
methods (employed):
L

-~

Colonics visible on agar in 1 ml after 48 hours at 37°C .. 100
Probzable number of coliwaerogenes pregsent in 10G ml ee Nil

8. Coli, Taecal Type I ,. Not isolated in 100 ml of original water
8, Coli, Feecal Type Il.., Not isclatec in 100 ml of originel water

Cl., welchil ee Abgsent in 100 mik ml of originsl uveter
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Appendix S

I STATEMELTS ON RAILWAY TRANSFORT ADCGPTED BY OSCOM

=

l. Maintenance of the spur tracks to the smelter (facility)

boundaries to be the responsibility of the Railuays board
of India, At the smelter (facility) site the tracks to be

maintzined by the railway service personnel of the smelter.
2. The railuays are assumed to operate on & 365 days/year basis.

3. A variation factor for the cargo brought in ang teken out

to be 1:3,

4, The shipments to be arranged as follows!

8, Sillimanite concentrate, alumina, kaolin, cozl, gpetroleum
coke, alconol-sulphite lye, guartzite-by block trzins;
b) otner carno end finished procucts = by combinecd treins,
5 A gauge at the straight sections - 1676 mm with an incrozse

at the curved secticns for radii:

600 m 220 mm
250 m 350 mm
150 m 450 mm

6. A cesign loac on one axle 22.5 t,

7. Type cf tracticn « a ciesel locomotive. rolling stock usecd
for carryino tne raw meterials supplies, equioment 3ngc finie
shec orczucts = four=.heaelec closec wagor capacity 25 t, 8
wheeled flat wacons capacity 57 t, Tankers eight vheeled 52 t
cepacity, supsyxRiatxwmEmRxyx 3and four wheelec Tankers 25 t
capacity.

8, Ruling 2radisnt 2t a mein railwsy line D0.67x. The maximum
longitucinal cracient at the stations 0.67 ., at the oonnect=-

ing anz plant lines (Ue57j .




9.

1g.

1ll.

12,

13,

14,

b £3

weight standard of a freight train 1500 t.

A useful length of the reception = departucte tracks 670 m.
A useful len_ th of the intraplant track to be getsrmined in
the feasitility Heport anc depends on the wagons' operetion

procedures,

The minimum radii of benas on plan =292m, 1n difficult condi-
tians 219m, in exceptionally oifficult conditions - to accomo-
ogate the rolling stock in question. Vertical bends on spur

tracks of 10,000 m. is nil (level track)

Center=Line cistance betuveen adjacent tracks on statjions:
e) between the main and reception = deperture tracks 4,725 m,
Widtr of a railway bed for nonecraining soils 6.10 m, for
graining scils 6,10 m,
The railuay track construction:
a) Type of reil and fasteners (weight, shape); 52 kg/m reils
b) Type of sleeper (matarial, size, weight) ano a suantity of
(steel trough slespers = 2745x305x13 = size usight 78.65 kg
each) sleepers per 1 km of the main track 1308 pcs;
for reception - departure track 1308 pcs: for others 1308 pcs.
c) Ballast layer thickness unger & sloeper 3
- on the main track 25 cm;
- on the reception = ceparture track 20 cm;
- on others 20 cm.

d)Design of the trick.
k temporary vertical loed for cesign of bricges, tunnels, otce

(designated "H7) to the USSR standards.
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6.
7.
8.
9.
10.
11.
12,

20,
21,
22.

- 63 =

Appendix 6

LIST CF CSCOM MAINTENANCE FACILITY EJUIPMENT

DESCRIFTICN

Heavy duty lathe
Centre lathe
Centre lathe

Horizontal milling machine
Vertical milling machine
Shaping machine

Slotting machine

Hacksaw machine

Radial crill

Column drill

bench drill

Fortable electric drill
Portable electric orill

Tool Room lathe

tench arill

Pedgestal gringer

tench grincer

Cartide tocl grincing machine
Tool and cutter grincer
Flexible shaft grinder
Portabls electric angle grincer

Fortable electric angle grinder

FABRICATIUN ~..0 ASSENBLY EZLIRHENT

23,
24,
25,

26,
27.
28,

Guillotine shear
rlate benoing mchine

Hand operoted plate and secticn
shear

Hand operated folding
Pioe threading mchine

Fipe bending machine, hand
operated,

welding transformer

SIZ2E/CAPACITY

Swing 1000mm X
aomit 3000mm

Swing 560mm X
aonit 1500mm

Swing 380mm X
aaomit 1000mm

Table 1300mm X 30Smm
Table 1300mm X 305mm
Stroke 6l0mm

Stroke 250mm

Round 175 mwm

SOmen

32mm

19mm

1 3mm

6 mm

Swing 460mm X aomit 1000mm
13 mm

wheel dia 400 rm

wheel dia 200 mm » " ...~
wheel dia 200 mm x 75mm
swing 250mm x acmit 500mm
vheel dia 100 mm

wheel dia 230 mm

wheel cia 150 mm

size 2000mm x 3,25mm
size 1830mm x 1Cmm

sheet 12mm, flat 1U0mm x 15mm,

plate size 1950mm x 3mm

dis 104 mm

dia 80mm

Current 60 to 450 amps,

s
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30. walaing Transformer Currant 60 to 4GC amps.
3l. welcing Transformer Current 50 to 300 amps,
32. +elding generctor set Current 35 to 320 amps.
33, tlectroge drying cabinat 400 me x 400 mm x 400 mm, 250°C.

34, welding Aouw pipe

35. Ges cutting torch Cutting depth 200 mm
36, Plestic welding blow pipe

37. Dual stege regulator

38, Hydraulic press 100 ton,

39. Forge hearth 1050 mm x 1050 mm
40. Single beek anvil 200 kg

41, bell bottom screw jack S0 ton,

42, Hydraulic Jeck S0 ton,

43, Portable hydraulic puller 50 ton., die 300 mm

44, Porteble hygreulic hanc pump
45, Unjversel beering and pulley extractor 600 mm

46, Retchet hoist 0.8 ton, 2-ton and 3=ton,
47, Pneumetric drill 25 mm

48, Pneumatric drill 12 mm

49, Fnsumatic drill 6 mm

50. Pneumatic grinder wheel die 100 mm

51, Pneumatic grinder whesel dia S0 mn,

CARPENTRY ECUIPMENT

52, Circular saw bench Sew dia 450 mm

53, Portable circuler saw S0 mm

54, Gang saw wheel dis 450 mm

$5, Belt and discsander Disc die 250mm, belt size 150mm,
56. Thickness planer 450mm x 300mm,

ELECTRICAL & INSTRUMENT
REP~IR SECTILN « Sec,2,

57, Steam cleaning machine 500 to 800 kg/hr wet »
steam at 6 to 8 kg/cm’,
Sg. Portable electric blouwers 1460 1it/min,
$9, Searing, coypling znd 20=t & 30=-t hydreulic puller
pulley extractors set with sttachments,

60, Gil filtretion eqyipment 568 1lit/hr




61,
62.

63,
64.
65,

66.
67.

68,

69,
70.
71.
72.
73.

Coil winging machine

CLoil winding machine

Hand winding machine
Soldgering and brazing transformer

Impregnating tank

Electric drying cabinet

Test panel for no=load testing
of AC motors

Test bench for contractors/
solenoids

25 kv. high voltags test set
Soldering irons

Neon testers

tultimeters

Electronic multimeter

RhxxEXngxxAnIE xanixinn X

744
75,
76,
7.

78,
79.
80.
8l.
82,
83.

B84,

85.
86.
87,
ee.
89.
90,
91,
92.

. lectrodynamic ammeter
Electrodynamic voltmater
Jwphase wattmeter

Frequency meter

AC tong tester

Phase sequency indicator
Porteble HV test set

0il testing set

Earth tester

Insulaticn resistance tssters
type A

Insulation resistance testers
type B

Stator end rotor fault finders
Reley testing set
Thermocouple test set

OC wheststone bridge

Low resistance ohmmeter
Impedance brioge

Duel beam oscilloscope

RF signal generator

-

Max.coil die x length, 700mm x
250 mm,

2 kve, 1 to 8 v.

750mm dia, 1000mm high, urto
150°C & 4 kg/cm.

1000 mm x 1000 mm x 1000mm, 200°C

0.25 kv.
15 to 750 wetts.
up to 500 v AE.

0-10/50A, ace * 0.5%
€-75/150/300/600V, acc+0.9%
250v,5/10A, scc+lz

40to60 hz, 110/240/415V,acc
: 0.5 hz,

100 - 500 v.
D=5 kv,
0=50 kv,
0=3/30/300 cnms,

500v, O«100 fiecohms,

1000v, 0=-2000 megohms

D=300v, 0=-100A, 0-100 sec.timser
D=100 chm to 11.11 megohms,
Megohms.

500 micro ehm=5 chms,sees,r1%




93. AF output meter 0 to 10w, 30 Hz to 15 kHz,
94, Transistor tester
95. Decade resistance box type A Range 0.01 to 1l1l11.1 ohms,
96. Decace resistance box type B Renge 1 to 111.110 ohms,
97. Single phase auto transformer 0=-270 v, BA
98. Pensumatic instrument testing
board. Test signal 0 to 1.6kg/sg.cm.
99. AC stabilized powsr supply unit Output 210 to 240 v, k KVA,
100. Dead weight tester type A Range 0,5 to 100 kg/om2
101, Dead weight tester type B Range: 1 to 100 kg/cn2
102, Master pressure gauge typs A Range: 0 to 1.5 kg/cn2
103. Master pressure gauge type B Ranget 0 to 10 kg/cu2
104, Master pressure gauge type C Range: 0O to 100 kg/cn2
105, U=tube manometer 500=0=500 mm WG,
106. Inclined manometer 0=230 mm WG,
107. Hend tachometers 30=50,000 rpm,
108, Stop watch 0-15 min (1 no.),0=15 min{l no.)
109. Mercury-in=glass thermometer O=150°C,

HYDRAULIC EQUIPHENT REPAIR SECTICN SEK,3,

_ 110. Porteble hycraulic test unit 400 bar st a delivery of 2 lit/min
111, Hydraulic hand pump 400 ber,.
112, Monoreil hoist 3.5 ton
113, Hand trolley 2=ton.Plstform 1500mmx1000mm,
114, Parts washing tank 1500mm x 800mmxB800mm,
115, Fitter's pench with vice 2000mmx1000mmx850m:, vica 150mm,
1l6. Inspection bench 1500mmx1000x850mm,
117, Parts weshing tray 900mmx900mmx X2 Smmx 7 Smm
118. Racks, plain type S15mmx610mmx1900mn
119, Cebinet 1067mmx610mmx1580mm,

120, Ory tank

121, Sang storing pot

122. Polythene pot for keeping used oil

123, Pullers for bearings,pulleys,seals etc.

124, Hang tools enc special tools for hyd.repair.
125, vooden pallets

HCISTI:C ANC HANDLING EQUIPMENT = Sec,l & 2,

126, EOT crcne, double girder 10-ton, span 19m
127, EOT crane, double girder 3=ton, span 15m,




128, f

125.
130.
131.

132.

¢ operated crane, single

Hang trolley
Hancd trolley

Tronsfer trolley with bearing
suitable for withstonging 102°C

Hand trolley

MISCELLANEQUS EQUIPMENT = Sec,l & 2

133.
134,
135.
136,

137.
138.
139,
140,
141,
142,
143,
144,
145,
146,
147,
‘148,
149,
150,
151.
152,
153,
154,
155,
156,
157,
158,
159,
160,
lel,

Fitter's bench with vice
Ingpection bench with drawer
rachine stand

Recks,plein type Racks,
pigeon hole type

Cabinets, Cabinets
Uperator's cabinet
Tool crib drawer

Stand for lub drum
Stacking container

Bar support

Toller table

Floor pleate

Surface plats

Buycut block

Welging table

Coal box

wWater pot

Box for forging tools.
Lockers cabinet

Parts washing tank
Degressing tank

Stands for rotors
Pyramid for rotors
Test stang for motors
Fitter's bench with vice
Assembling and dismantling table
Machine stand

Racks

Cabinsts

span 12m,
platform 1503mmx1000mm.
platform 1500mmx10C0mm,

2=ton, platform 1800mmx1202mm,
track gauge 750 o,

l=ton, pletform 1500mmxi000mm,

2=ton,
l=ton,

2=ton,

1500mmxB800mmxB850mm, vice 150mm,
1500mmx800:amx800mm,
1000mmxB800mmxB800mm.

91 5mmx61 0mmx1905mm.
1067mmx610mmx1980mn,
$10mmx>75mmx1040mm,
760mnx815mmx1] 20mm,

1000mmx1000mmx1000mm,

3000mmx1200mm
RammxacR@anx 3000mmx2000mm,
450mmx450mm,
1600mmx1000mm,
1500mmxB800mmx800mm,
1000mmx7 SOmmx700mm,
1000mmx750mmx700mm,
100mmx800mmx300mm,
915mmx485mmx1980
1500mmx1000mnx1000mm,
1100mmx600mmx600mm,

1750mmx1500mmx250mm,
1500mmxB800mmx850mm , vice=150mm,
1500mmx800mmx800mm ,
1000mmx800mmxB800mm,
915mmx610mmx1905mm,
1067mmx610mmxl980mm,




162. Sitting stools
163. Instrument work bench wooden type 1500mmx75S0mmx850mm
kak, PAILTING AND RUBBER LINING SHOP w Sec,4, (Painting eguipment)

164. Spray painting unit complete with

following
l65. Spray booth 3750mmx 21 00mmx] 200mm,
166, Spray gun
167, Pressure container 22 1it/5 gellons.
168, Air transformer 20 cfm,
169, Spray gun with cup: cup 0.75 1it,

170. wuster gun{without eir hose)

Rubber lining ecuipment

171. Auto clave,horizontal type, with Dis 2000mmx700mm long at
loading carrisges 4.5 atm pr.(60 PSIG).

172.Packaged boiler, oil fired, water
tube type, with water treatment
2
plant, 1000 kg/hr, 15 kg/cm

X23.5and Blegting ecuipmant -

173, Sand blasting unit cemplete with

following.
174, Feeding hopper 0.7 cum,
175, Vibrating feeder 500 to 1000 kg/hr.
176, Sanz aryer S00 kg/hr.
177, Elevator, bucket type 500 to 700 kg/hr.
172, Storage bunker 10 cum,
179, Platform yith ladder 3500 mm ht,

180, Portable sand blasting eguipment 0.17 cum,

Hoistinc and handling esuipment

181. Trzansfer trolley leton, 4023mmx2530mm
182. lonorailhoist 0=5 ton x 4m lift,
183, Transfer trollay 2=ton, 4000mm x 2500 m
184, Monorail hoist l=ton x 4m 1ift Z-ton,
185, Mobile crane 2=ton,

liscellanecus equizment.

186, Inspection oench uith drewsr 1500mmxB8CUx300mm,

167. Racks, plain type I 915mmx610mmx190Smm.,

158, Racke,o0ijecn holo type |
189, Cabinets 1067mmx610mmx1980mm,
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AUTO REFAIR SHOP EQUIPMENT - Sec,S. |

190, kRizh pressure washing machine 22 kg/cm2 R
191, Air compressor with air receiver 12,5 kg/cmz.

192. Hizh pressure gezaring eguipment
complete with following.

193. Gresse pump

194, Air hose real
195, Quick fix coupler
196. 0il nese real
197. Cil spreyer

198, Hanc oun for grease,oil etc, completas
with following.

199, Hend oun for crease

200. hHenz gun for oil

201. Suctizsn oil gun

202. Was*s 0il collection unit

203, Gun filler attachment,

204, Air hose reel

205, wall mounted rack

206« wall mcunted hose reelbracket

207. Spark plug cleering amu testing
ecui-ment,

to 10mm diez

to 40C ber.

208. Nipple forming tosl 6

209, Injector nozzle tester 0

210, E€n:ine comgressicn tester for C to 65 ber for petrol
patrol e~gine anc ciesel enyine 0 to 135 bar for diesel,

211, vozzle cleaning anc fitting toocl kit

212, nycreulic jack S=ton

213, Bench jringer wheel zia 200
214, Screw ‘fack 2«ton,

21%, Screv jack 4=ton

216, nycreulic trolley Jjack S=ton,

217, Hanc press l=ton,

218, Hanz dgriven valve sezt and face cutter

219, Tuze vulcanising unit 400mmx200mm, 1 ki,
220, Tyre infl=tor gauge 0 to 10 kg/cm2 Qe

221, Baxtexy>sruxgmxTyre reroving to. ls
anc tackles

222. battery charger 6 to 24 volte 10 amps,




.

223, tattery testing to.ls grouler,
tlow lamp hydromoter, socloering
iron etce.

224, Gas cutting and weloing torch
saet with regulator, hoses atce

225, Portable pneumatic tools

226, Portcoble elsctricel hend tools

227. Encine cverhaulino stend

228, {rezuler pin remover enc aessembly jack,

229. rend pullers, screw type, 3-jaw and
varicus types,

230. Autc me machinic's hand tools

Hanglin- equipment,

231, Mobile crzne 2=ton

232, Henc trolley l=ton

I'iscellaneous equipment,

233, Fitters bench uwith vice. 1500mmxB00mmx850mm, vice 150mme
234, Inspection bench with grawer. 1500mmx800mmxB803mm,
235, i.achine stand 1000mmxB8C0mmxB800mm,
236. Racks, plein type racks, pigeon
hole type, 915mm x 610mm x 1905mm,
237, Cabinot 1067mmx610mmx1980m-,
238. Tool crib crawer. 760mm81l5mrmx1120mm,

235, ctanc for lub drum

240, Farts washing tank 150C mm x 1CCZ mm x 1COC mm,
241, .ashing trays 600mmx3C. mmx75mm,
242, Class contreiner foo storing
distillec water/acid. 50«litre,
243, Zench for keeping battery 2008, x 470 mm x S0Gmm,
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Mali RULES FCR CINING HALL OESIGN

(THE ORISS~ FACTURIES RULE 1954 )

Rule 67 vining Hall

-
[ ]

2o

S

4,

The dgining hall shall accommodate ot a time at least 30 per cent

of the workers working at a time 3

Providec that, in any particular factory or jin eny particular
class of factories, the State Government may, by 2 notification

in this behalf, alter the percentage of workers to be accomro=-

dated.

The floor arec of the cining hall, excluding the arez occupied
by the service counter and any furniture except tables anc chairs,
shall be not less than 10 square feet per diner to be accommo-

catec as prescribec in sub=rule (1)

A porticn of the dgining hall and service counter shell be parti-
tionedg off ang reserved for women workers in proporticn to their
numper., washing places for women shall be separated and screcned

to secure privacy.,.

Sufficient tables, chairs or benches shall be aveileble for the

number of ciners to be accommodatec as prescribed in suberuls(l)

nule 66, tzuipment @

1.

There shall be providec ang mainteined sufficient utensils cro=-
kery, cutlery, furniture end any other equipment necessary for
the efficient running of the centeen, Suitable clean clothes
for the employees serving in the cantesn shzll alsc be provided

and meintained.

The furniture, utensils and other eguipment stall be mzintained

in 2 clean and hygienic concition, A service counter, if préviced

P
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shall nave a top of smooth ang impervious material. Suitable
facilities including an avequete supply of hot water shall be

provigeo for the cleaning of utensils and equipments,

Rule 69, Priceg to be charqged 1

1. Fogod, darink and other items sarved in the canteen shell be
so0ld on a2 non=profit basis and the prices charged shell bte

subject to the approval of the canteen Managing Committese.

Provided that where the canteen is managed by a2 Co=opsrative
Society registered under the (rissa Co;operativa Socicties
Act, 1951, such society may be ellowed to include in the
charges to be made for the foodstuffs, served, 2 mafxtxm
profit upto five per cent on its working Capitel employed

in running the canteen.

2. The ct.zrge per portion of foodstuff, beverages anc any

other item served in the canteen shall be conspicuously

cisplayed in the centeen




Apoendix 8

AREAS OF m~OUSING AND #ELFARE BUILDINGS OF Q8SZClt. COLCNY

~— ey = P - ——

R —— e
sl STRUCTURE/ NO. OF PLINTH AREA TSTAL PLILTH
O WORK BLOCKS OF ONE BLOCK ~REA

- o P x=

l. "A' type guarters

(1 blocksl? units) 12 503 Sam 6036 Sam

2. '8' type suarters
(1 block=12 units) 7 730 Sgm 5110 Sam
3, 'C' type guzurters 4 349 Sqm 1396 scm
¢4, Treiness Hostel - 1732 Sam 1732 Sam
5. nezlth Clinic - 29% Sam 295 Sam
6, Post Office cum Bank - 162 Sam 162 3Scm
7. Fclice ttation - 181 Szm 281 Szm
B, Primary cum Nursery 5chool - 624 Scm 624 Scm
S, Shops - 363 5am 323 Lom
10, Community Centre - 514 Sam 514 :-gm
11, Caretaker's office - 110 Sgm 110 Sam
12, tachslor Hostel - S46 Sqgm S46 Szm

Cross Plinth Area 17,129 Sam

ors
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Appengix @

1

PLINTH ~AEA RATE FOR BUILDING LLCLUDING THE EXPENZITULRE FLR
SERVICES OF LSCuM CuLONY

Sl.ho. STRUCTURE/&GRK TOTAL PLINTH ~RCA RATE 1IN &
le 'A' type cuarters 53,24,088,00
Ze '8' type cuarters 45,5G6,140,C0
3. 'C' type guecrters 12,03,680,00
4, Trainees hostel 13,53,492,30
5. nealth clinic 3,15,675.CC
6o Post office cum bank 1,29,881.00
7e FPclice station 2402,268.030
8. Primary cum nursery schoal 4,86,253,00
S, Shops 2,70,642,00

1C. Community centre 5,60,28C.00

11, Caretaeker's office },5%3,336.00

12, Bachelors hoctel 5,19,45C.00

13. Groung vater reservoir 1,47,00C.30

la, Pump house 2,13,176,00

15, General site levell:ing 4,20,000,00 |

le, Storm uvater drainage 2,00,00GC.00

17. Sewerage 1,20,000.00

18, Roezos 3,30,00C,30

19, Roag lighting 1,09,275,00

20, External electrification 8,75,000.00

21, Externzl piping 11,53,572,30

1,86,17,2486,00

Cost per sqm = 1,86,17,248.00/17109 = f.1,008/=
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1iF CRiATILN ABLUY ARCHITECTURAL « CIVIL DESICN

A masic pressure of the normal wind at & heicht from 0 to 10 m
is 100 kg/m?
=do- from 10 to 20 m is 150 kg/m2

~do- from 20 to 30 m is 200 kg/m?

The loeads of sand, dust etc, are not aveilable in the locality

in roof=loaging, thus these loads zre X not to be consicered.
Lighting recuirements 120 - 150 lux,

Thickness of wells of buildings = In Chatrapur conditicns,
250mm thick brickwalls are adequate for necessery thermel
insulation for welfare, acministrative anc other builaings.
Distance between buildings = The distance between builaings
heving ground and first floors will be ten meters (10 m)e
fFor taller buildings suitably incressed distances will nhave
to be proviced to ensure, circuletion of air ang incidence

of sunlight,
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Appendix 11

OATA FOR ORGANIZATICN OF CONSTRUCTION WORK

Name of construction organisation = In Ingia tencers for jobe

are invited publicly and the job is awaraed to technicelly and
financially compsetent firms., This process is to be rone for

each significant quantum of work. hence the contracting company
cannot be named now. when a contract is awvaroceg to a8 main centra=
ctor tne main contractor with the permission of the client

awerds the work to suitable contractor,

Suppiy sources of pouer, water, compressed air, oxygen, steam
enc fuel ouring construction period == frcom respective 0SCOM

net works,.

Availability of labour %0 be used in constructicn : unskilled
ang semieskilled labour are available locally.,

Local constructioi. wmzteriels, structures and ; arts - Send,
broken stone ang gravel are aveilable locally., Tne cistence
varies upto 25 km from site. Pre=fabriceted reinforcec con=
crete work is to be organized et site, if required,.

Structural stesel is to be procureg from Shubaneswar stockyarce
Timber and logs are avzilaple locally.

wooden products are to ve manufactured locally,

Cament is to be procured from Visakhapatnam,

Lime is aveilable locally.

Road and railwey approaches for jobesite are already availa~

ble toc 0SCCM site,

[
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6., Local conoitions influencing civil engineering works.

6.1 Climatic conditions:
Monsoon in the locality is from mid June to end September,
In this pericsd there are aboyt forty wet days. The pattern of
rain is generally 3 to & cays of rain with 7 to 8 days of
let. The construction uo?& can be carried on in monsoon | except
for uncegcround works) at about SOx rate. Hurricanes normelly
occur in October and November. The probability of hurricanes
is once in ten yezrs in this ares, Locel labeur will not bs
available curing August which is in sowing seascn anc December
which is in harvest season.

6.2 working programme of construction anc ereftion works:

Civil wvorks construction companies work for 12 hours por czy.
Structural steel work compenios work for 24 hours for fabrica=-
tion and B hours fof erection, This is folloued through out

the year subject to stoppage of wosk odue to rains.
6.3 Since the area of Oscom is sendy, backefilling is not a problem,

6.4 Necessity of temporery buildings and structures -lt will be nece=-
ssary for the project administration to construct temporary offices
and stores etc., for their use., The contracting agencies will build
their own offices, stores and houses etc. They will heve to orovide

canteens etc. for their workers according to law.

6.5 Necessity of public catering canteens « The project auministro=

tion will have to arrange canteens for their peuple.
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GAS EMISSICNS FROM CSCOH4 UNITS

Concentrete drier of Mineral separation plant:

Flou rate -8,400 m}/hr

Dust - 450 mg/n3

Gases essential free from H_S and CO

Roasters of Synthetic Rutile plant:

Flow rate = 342 n’/min.

Dust -
C02 -
H20 -

70 mg/u3
10.91%

27.15%

Temperature =
co - 1.47%

502 - 0.0l

Calciners of Synthetic Rutile Plants

Flo. rate =

Dust -
N2 -
502 -
HC1 -

toiler House!

Flow rate =

Temperature

437 m’/min
25 mg/m3
57.163%
0.01%

0.C1%

77,322 m}/ht

- 155¢ C

Dust = 450 mg/m3

Exhaust gases will contain traces &f (O,

Nz, H20 angd 502.

Temperature =

502 -
HZD -
02 -

Appendix 12
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15th June

PROTCCCL

ity study for construction of

vs plant (SAAP) in Or-issa S:taze,India

({ Contract No.TB1/91)

In accorcance with Con:ract YNo.T81/91 betwsen UNIJDC zand V/O
Tsvetn:toromexncst of USSR the group of experts of VAMI Insti<uze

of Ministz; for Non-ferrous Metals completed the collection of ini:zial
cata for construction of SAAP in Orissa State on 12th June 1982, This

forms the fi-st stage of elatoration of the feasibility studies,

4ith a view to ascectain any speci®ic requirements ito be incocoorated
in the firnal repo-t further meetings were organisec in the cf "lces of
Incian Rare f£arths Litde (IRE) and Depaztment of Atomic Znergy, Bombay.

Mr, Mihailov £.P, (Chief of delegation), Mz, Ostanin Y.D., Mrecongadie Y.G.

and M:iss Maximova Z.B. (intezpreter) of VAMI Institute particiosied in

s
these mecz:n53. The delesjatisn was vteceived by Chai-man AEZC and Joint
Secrezar-y, Deparcimant of Atomic Ene-gy who evincegdg xzen intersst in the

projzct paczticularly enquired about the energy requircment and

marketavbility aspectss The Soviey team ;romised to incorcporatc thase

in the cdrait -epozt whichn is to be Zdiscussed boctwren the varslous a .2ncics
nsolved prior to its finalisaticne

It is agreed thot Tizst stage of work for elaooratiss of feasizillity si.dy
in prsizet zexion (India) has been imolemcnted in acceordance «ith

contract (psrzzrachs 2.02 (a) and Z.05), anc incicated © ~ir annrcval

the volume -7 Inlilal d3ta collected and thiz aliern ol 27 ZAWP ite

iccation in zegicn of 05C0M, Chatrapure IARE also aoprociateg the high

leve) and . 111 of Soviet experts taking part in collection of .nlisal
data,

In t:i0 coursse oY 1153CU35ian it wa3s ajrecd Sotwoen Lae parii s oot oLt
would bo nzcessarny to considor three staje constructian o LAAP statiing

w.th 2ne oze smeluing furnace and additing two morc to tak

produciiusn of sii.imaniie a8t O3IC0H. It was csitimatod by ink 9L

Soviut exzersts that the p.ooject ceould be complited in a perisz of Juout

four yearse In the absence of any specific cata on cqu_unﬂnt it wis a3grred

ol -~ e

-
1 o 20 0~




that for the feasibility study it would bHe assumed that the 2~t. -e
N

ecuipment would be supsliied from US5R. It was agreod thiv_adiliicna
data -_quz*cd fo* feasibility study should bz traznsmitted by I-L to
VAMI Instizute bv Ist August 1982. The infomiation rejarging the
acdd_tional data is furnished in the Appendixe

It was pointed out by IRE that the Project Document submittcd by <

through Sovernment and UNIP provides for study tour of IRE enzincecss

for a pe

incur-orated in the contract

made budjetary o-ovision towards
reasresent tives of VAMI Ingtitute should indicazz suitasle cates ©

undertaking such study tour by IRE en-ince-s. IRE also requcosted &

the timing of the study tour

7o Kimee,

(VMoKARVD)
<7 CO-0RZINATOR
RA=T ZARTHS LTD

cort by VAMI Insti

-

gyl contributiaogns at ¢

referred toc acove. Since UNIZO hos al-cacy

should be pr:feracly bofose the submissinn

tu

he

riod cf four wecks. This provision dcos not anpear ta be

this it was regucsted by IRE t1nat

te, This wzuld enazle IRE *:c make

tinec 0f “lnzlisaticn 5fF the feco-t

4
™ R

(P MIMAILOV

IHIEF OPECUICIT :LL:T::R

VANT = MINISTRY CF
WoheFERRZUS MITALS, USSR
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11.

12.

Data required for analysis of Al-5i alloys
production compared to synthetic method in
Incdia (for silumin)

1J.1. Rate of consumption of sili-on for
production of 1 ton of silumin.

10,2+ Ra3c of consumption of aluminium for
production of 1 ton of silumin.

10.3. Power consumption raie per:

13.3.1 1 ton of aluminium

10.3.2 1 ton of silicon

10.3.3 1 ton of synthetic silumin

10.4, Fuel oil power consumpiion rate
for existing Incian plants:

10,4.1, per ton of Quminium

10.4.2. pcr ton of sil.con

10.4.3. pcr ton of silumin

Size of major refractory materials
(acecoxding Indian standards) and
price pcr 1 ton.

11.1 Carbon blocks

11.2 Magnesite brick

11,3 Hish contert alumina brick
11.4 Fireclay brick

11.5 Asb stos boer

11.6 Firrclay powder

11.7 Magnesite powder

i1.68 Carbonic paste=joint filler

Jecicion of Orissca State Government
for 0.5.£.B. qucry to connect the
5AAP tc the no.uer grzid of the Statc
in 19856,canncity B0 MW, and. to sup~ly
€30 mln KWw-hour.

wuery of IRE th-ough Denartiment of
Atomic “nec-gy to Orissa State Government
about power supnly to SAAP,

Similar with
refractorivs used
for linin: of arc
ferrc-alloys
procducling ecletric

furraces,

LCttQ: OY‘ OQSQEQB. tO
tne Sovesnmornt of Oziss
Tl Ccetu/P1 13182

datrd 17,04,82.




i

14,

15,

Te

To inform about transmission according

to rcquest of Chaimman of IPICOL ‘
Pr. Misra , the data concerning the ’
requirements and characteristics of

raw materials (alumina, kaolin, coal,

petrolcum coke, quartzite, sulphite-

alcohecl lye, sulphate-yeast lye,

electrode paste) in order to obtain

from IPICOL recommendations about

potential sources of raw materials

for SAAP, ;

To receive from Utkal Carbon Private
Ltd,. (3hubaneswar) the confirmation
atout composition, propertics and
price of elecctrode paste.

. e

To receive information from General
Minager of Straw Procucts Ltd.

Mr, Sukumar Sen about orgesnisation of
production of sulphate=y=ast lye foxrx
S5AAP,

Taking into account time limitstion for preparation of Feasibility
Study all information betitween VAMI Institute and IRE has to be
communicated by telex, Copies of their respective telcxes

VA1 Institute and IRE have to communizate to Tsvetmetpromexport

of USSR for information.

All questions in course of design and engineering works from both
VAMI and IAE sides aze to be decided in poziod of 15 4oays maximum,
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