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ODUCT,

According to the contract signed betweem UNIDO and V/0
*ravetmetpromeaxport® (No, T=81/91 of 19403,82) the Peasi~
bility Study of Bilicon-Aluminium Alloys Project (8AAP) in
India with the ocapacity of 90,000 tpy based on electro=
mmelting process has been developed by YAMI Institute of the

Kinietry for Bon-ferrcus Metallurgy of the USER,

The Projeot initiators of SAAP {n India are the Coverrment of
India Undertaxing — Indian Rare Earths Ltd (IEB), with place
of business in Bombay (India, Bombay - 400 020) and answerable

to the Department of Atomic Energye

Based on the besch sands deposits of the state of Orissa ,
IRB is setting up a Project called Orises Sands Complex (OSCM),
05CM will produce upto 30,000 tpy of sillimanite concentrate

as & by-product with possible expansion upto 60,000 tpy,

The laboratory tests and pilor trials proved in principle
fotential of the use of Indian sillimanites for the productiom
of casting aluminim alloys, The Feasibility study of the
8AAP proposes conversion of sillimanite ooncemtrate bWy electro-
themal method %o produce Al-81 sllays for the indigencus
narket,

4 esixilar process for the production of aluminiuegiliooa
allye = nnt avz!15N) - sbroad,

|
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The feasidility study ocarried out have showa the Righ economic
affectiveness of Al-8i alloys production using the electro-

smelting method based on sillimaniten,
Implementation of 8AAP Project will ensure 8

Cormerwisn of sillimanite to a value—added product and esta-

blishment of waste~fres industry on its baasisy

= eypansion of rav material yesource base of the Indisn alumi-
niwm industry by utilisation of alwmino~eilicste ores unsuitable
for the production of alumina and improvement in consmptian

structure of primary aluminfumj

= reduction in consumption of primsry alwminiwm in the manu~
facture of Al-Si alloys (by about 20% depending on the grades
of e.lloy-) and the correspoanding decreass in the import of alu~
minium for this purpose in power consumption down Xy 5-8%, and

also elimination of consumption of pure silicone

Teking into consideration the 1imited funds for the oconstrmiction
of the S8AAP at full capacity (90,000 %3y) and the shaortage in
POver supply to meet completely ite requirements and with the
aim to master the technology tad to train the manpover and
engineering staff for the first stage 1% 1s ressomsdle to set-

Wp the experimental demcmstration unit tn nraimns the Al-@1 alloys




vith a capacity upto 10000 tpy of primery ri:iined alley.
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Thia

capacity is 0 be ensured by the installatiomn of one electric arec

refuotica furnage of 17 M{. The establishaent of such & mnit in

Orissa State has been sanctioned already by the Central Goverument

of Indis by issuarce of a letter of Intent in 1982,

Summa~y of Techno-Economic parameters of the experimental demcre~
tration unit are given in Table belows

S Parametor dncriptic}n Unit of Valus
Bowgure

1. Annual Production of Primary alluy (about

37%) 000 t 9,54
2. Annual production of commercial Al-si alloys 000 ¢t 28.1
3. Sales revenus (9 Re.23,000 t) Rs. odn, 646.8
4. Capital investment, includingt As. 2In. 217.2
4.1 FPixed capital ~0- 195.7
4.2 Interest during construstian ~do- 11.0
4.3 Margin money -~do~ 10,8
5« Total arnual cperating includiug costs ~do- £21.1
5.1t Vartiable coste -do~ 5¢4.3
5.2 Fixed cocts ~do- 36,2
S+3 Lepreciation (@ 8.3%) - 18.2
5¢4 I1nterest - 2.4
6. Taxable profit - 2.7
7. Income tax (@ 57.75%) - 14.8
8. Iuimrmml rxse umf rmturm et profit after tax % g 1.9
9. Intemal rate of returm % 15.6
10, Capital investment pay-back period Jears 6
11,  Breakx-oven joint “-. 6.2
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. BRIEF DESCRIPTION OF THE FEASIBILITY
1. BEPORT FICR THiEE FURNACE VARIANT

At present the demand for aluminius—eilioon allays in India
18 eatimated to be 45 = 50,000 tpy, By 1985 this demand
(estimate dased on snalysis of development of the industry

and consumption structure of primary aluminiuwe) will reech

8 - 50,000 tgye

The S8AAP capacity in the evemt of conversion of 30,000 tcones
of sillimanite concentrate would de 268,600 tpy of refinel pri-
mary alloy and 78 - 118,000 tpy of commercial Al-34 alloys

(depending on grade),

Basing on the estimated dmmand on Al-81 allaoys as well aa
on full utilimation of sillimanite concentrate the normal
feasible capacity is assumed to be 90,000 gy vhich makes

soout 76% of pominal maximum oapacity,
The following raw materials, inputs and auxili..y materials
are to be used for production of Al-8f alloys ¢

« rav naterials § 8illimunite concentrate, kaoclia (d.q

oleansd), alumina, coal, petroleum, ooke, quartsitep

® Inputs 9 aluminium (pigs), electrcde paste, copper, mange

nesey nickel, magnesiumj

~ suxiliary materials (molasses, ccyolite, ets), and wtilisiss

(povu-. vater, compressed alr, fuel ofl, lto-).
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Bearly all materials and inputs required in eignifiocant
quantities mamfacturing the allays are available in Orissa,
Average rsdius of supply of these materiels to the plant

mmrunts to 400 km max,

he amual demand of she various inprts is as follows 9

= sillimanite concentrate - 33,500 ¢
= alminium (pigse) - 64,800 &
e fuel oil ~ 10,800 ¢
- pover - 482,400 Wiy

Chatrapur, Genjsm District was selected as the most suitable

site by IRE and Soviet Engineers for setting-wp BAAP,
The area of the 8AAP job site is sbout JO hectares,

The technology for manufscture of Al-81 alloys by processing
sillimanite conceantrate consists in reductitm smelting of
sil.imanite~-containing feed in electric aro reduction fur-ices
to produce crade alloys with about 60% Al and 37% 81 content,
To produce silumin or other types of Al-81 alloys oxrude alloy
ia refined and diluted with the appropriate ssount of prisary
aad secondary aluminium and various alloying elements (copper,

nickel, magnesiua, maganese, oto) depanding omn desired gredes

[ENY - -
of £t .- ‘.1«'.,..)...

The major process equipment is eleotric arc fumace (3 pcs)
with pover rating of 17 MW each,
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Total manpover for the SBAAP is caloulated to be 700 based
on full capsoity ef the Plant,

It wvas assumed that plamming and #wnctimnal mansgement of
the BAAP {g effected ia the framevork of the OUCIM strusture,

The evernll time for preparstiony construction aad commie

esioning to full capacity of AP is 7 years,

Conaidering possible limitation in power supply amd 4iffi-
oulties im financing the project to full capecity (90,000 t3y)
ths Feasidility Study includes an slternative of sucocessgive
construotion of the BAAP in three stagesy one electric fur-

nace per stage of 30,000 tpy of cammercial allays capecity,

The financial end econamic evaluation of the project is based

on price level of 1962, mot considering escalation,

Total iavestment ocsts for S8AAP canstruction smoumt to
Ny 93544 nla,

The distributiom of thic smount Wy major cost items s

shown below §




4ol

42
4¢)

4o

Se

land and aite preparation

Buildings and civ. i works
inoluding housiag oolony

Pechnology (know=how with tax)
EBquiment

Production equipment, including
4elels Imported fram the USSR

4e1¢2, Indigencus

4e1¢3¢ Imported fram third ceuntries
Brection

Fort charges, insurance, transpor-
tation to plant site

Customs duty

Total equipment

Preliminary expeaditures (project
engineering, administration resruite
ment, Soviet axperts services eto,)

Vorking capital (100%)

16842
1340

Tel

58,9
931

TOTAL INVEITMENT COSTS

9354




Acoording to financial scheme the expenditures ef SBAAP con=
strustion would be ooversd by equity carital and long-term
pational lean in the ratio of 182 and Supplier®s oredit for
the supply of equipment, technology and treining of Indism
Specialiste,

65 of total working capital requirement is to be finenced
through short~temm loan, and the balance of 35 ts to be cov—
ared ¥y margin soney, The break=dova of expenmditures by sour-

ces of finance is represented by following persmetres 1§

The total production costs of ocommercial Al-84 alloys after
reaching the =ommal plant cspacity smoumt to By 193443 mln,

By ocost items this smount is distributed as follows §

Amount
It Cost of item A, alp
1¢ Faotory custs, including 17076
1¢1¢ Rawv materials, utilities and
inputs 16848
1¢2¢ Vages and salaries of direct
manpower Teé
1e3¢ Juctory overhesd costs 1542
2¢ Administretive and indirect ocosts Oe1
3¢ Finished product sales and marketing oosts ) 9540
Total Operating coste 180247
4o Pinunciel costs (irserest) 60,0
Se Depreciation T1e7
TOTAL PRGDUSTION CQSTS 19344}

w—f———-—_—i-——f-ﬁf———m
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The main profitability parsmetres of SBAAP project ere as

follows @
1) Internal rate of retum - 22
11) @8imple rate of return om
total investment - 12,%
111) Psy-back period e 546 years
iv) Break-even point - 64,09

The sensitivity analysis inoluded at the request of the
Indisn eide, the study of influence on intermal rete of

return and on break—even point of the variation in protess ¢

1)  of cammercial alloys of & TH from besioc price in the
range of By 21,500 to My 24,500 per tom,

11) of primary aluminium in terms of cost of power with
fluctuation from basio price of =8 ¢ 12% in the
range of Ry, 18,000 to by 22,000 per ton,

111) of sillimanite concentrate from Ry 700 to May1,000 per

ton with fluctustion of  30%,

Financisl evaluation of ths project including sensitivity
analysis has been carrisd out wvith the use of camputer and

set of programmes developed in VAMI,

Peaaibility Study of 84AP oonetruotion in India is prepared
in sccordance with *"Kuoual for the preparetion of Industrial
Peasibility Studles® (Uniteu . iwisy JewTuke 1978) and in

full compliance with UNIDO requi rmments,
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241 PRODUCTION PROGRAMME OF THE &'.’RRIMENTAL
DEMCNSTRATION UNIT (ONE FURNI.E VARIANT)

The experisental demcnstretion wnit includes ame eleotrio
arc reduction furnace (17 MW} and the line of technological
equipment ensuring the arc furuace operstiamy Vide product
aix of comamercial aluminiumeeillicon alloys corresponding
to Indian Stapdard (I8 & 617-1975) can be produced by this
eapsrimental unit,

Alloy gredes 4600, 46004 and 4652 widely used at present in
Indisa have been considered for the production progremme of

the axperimental demonstratica unit,

Quantity and nomenclature of these alloys have been assmed
cn the base of the primary refined allay (9,540 t',v), pro~-

duced by one arc furmace,

The specific conswmption of rav méterials and inpute for pro—
duction of primary refined and commercial cast Al-81 allays,
snnual quantities of produced cammercial alloys by grades as

well as annual requiresents of rev materials and utilities

for slloys production are given in tables belowd




2¢t01 8pecific consumption of rev materiale and inputs

for primary refined Al=8i ellay,

S — e - e p—————
B Cost item Uait oPeeill® Remarks
1, 8i1lim.nite concentrate t/t 1,17
2¢ Dry cleaned kaclin . 0,302
3¢ Alumina Y) 04337
4e Coal » 0,813
Se¢ Yetrolewm coke ’ 0,604
6¢ Molases o 06 465
Te Koectrode paste - 0,087
8, <Quartsite 0 0,186
9¢ PNux (cauzon salt, oryolite
potaseium chloride) . 0,027
10, Power (without gas—cleening) kwh/t 14,000
Including yprocess power o 13,000
11¢ Puel 01l /4 0,14
12, Watar (recycled) -5/t 180
13« Compressed air ﬂ’/t 850

Bote 3 Conmmption figures zre identical to figures of the

three furnaces variant,




20102 Specific consumptions of raw materials and inputs

for ocnversion of primary refined alloy to commervial

A1-81 allays.
oy Cost of item Unit Alloy CGrade
¢ 4600 46004 4652
1¢ Refined Al-8i alloy t/t 0,364 0.337 043095
2¢ Alwminiwm o 0.737 0,69 0,687
5+ Manganese Kg/t 9465 - -
4+ Copper o - - 10,2
5¢  Ndckel " - - 10.2
6 MNMagnesim o - - 10,2
7¢ MNux (oryolite, common
oalt, potassium chloride
sodivm flouride) or 1241 8.0 8,0
8. Power kwh 620 585 580
9« Puel oil t/t 0,075 06075 04075
10, Vater O/t 1 14 .

11 Compresser air m’/t 55 T8

- mer

20143 Annual quantities of production by gredes of camwercial

alloys,
8. Annual quantity Stare of total
Yo, Nloy gade of rroduction,t produstion, ¥
1, 4600 11,200 9.8
2. 4m 5,4w 29.,
Se 4652 8,520 30e3
TOZAL 28,120 100,0

O i S e T I i i~ S 3 g gl T e 1o

WD - P W TP W W PrmeiTee
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21ed Annusl requirements in rew materials and inpute

for produsction of refined primary Al-84 allay (9,540 tp)

:’: Desoriptica Unit Qu;h:::lv
1o 8illimanite concentrate ] 11,162
2 Kaolin, dry ocleaned s 8,881
3 Alumins s 39215
4 Coal s T, 756
5S¢ Petrolewm ocke ] 54762
6 Molasses ] 4,436
Te Klectrode paste ] 830
8 Quartsite t 1,74
e Flux
= common salt s 162
- ( _jolite s 48
= FPotassiuwm chlodide - 48
10, FPover aln kwh 4242
11, Puel oil 3 1,33€
12¢ Process water (recycled) -].n.l’ Todd
13¢ Compressed air ll‘.ﬂ’ 8,1
0000 =00~ 0—0=0mG0=-0=0m0mC, ~0m=OOmOm OO =0 OO OmOmn e OGO
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JeleS Aanusl requiremsnts of rew saterials amd izputs for
conversion of primary refined alloy to commercial

A1-81 alloy (28,120 tpy).

v Description Unit Koyt
To Refined Ai~31 Alloy ) 9,540
2, Aluminivm ] 21,589
3 Manganece 4 108
4 Copper t -

Se #ickel t 87
6e Magnesium t 87
Te Flux
~ Cryolite 4 15
- Comzon salt t 107
-~ Potagaium chloride t . 19
= Sodium flouride 34
8, Quartaite (gist) t 150
9. Power alnykwh 16,8

10, Fuel ol + 2,110

11, Yater lln.l3 ‘ Oud
124 Compressed air lln.m’ 1.6




Ia addition to the technological/production progrmumes of the

demonstration mnit as desoribed adove; two other poesible
altexrnatives could de considered from the point of view of the

ccmmercial product as followa &

= primary refined Al-81 slloy vith aluminius content of 0%
and silicon sontent of 37 es the commercial product cast
in large dimensicn ingots wveighing 100 - 200 kgy These
ingots can de used for the production of standard commer—
clal Al-81 alloys at extsting units producing similar aluw-
minium alloys now, %The techno-economic evaluation of this

alternative will be worked out additionally,

«~ a master Al-81 alloy with silicon content of 20% produced by
melting of ths primaxy refined alloy with aluminiue as the
ocommercial producty This master alloy can be cast into
szall dimension piges veighing 15 - 20 kg and can be used
for production of commexrcial Al-8i alloys at. ary foundry
unit, The techno~economic evaluation of this alternative

will dbe worked out additicnally,
Location of the experimental demanstration wnit (EDU),

The KEDU is sssumed to be located alec at C(M site in Orisss
State, 7This state has possibilities to supply the XU yith
rav sud auxiliory materials avd jsvsze Tz cillinanite comw
centrate being tho main rev materisl for A)-81 alloys




production by electromsmelting method is produced es a

bdy=product at 0BCO, It is essential that nearly all
materia's required in significant quantities for Al-8i
alloys production by =is unit are available in Orisss

State,

The average radius of their delivery to 0BCOM site is

not exoeeding 400 km,

On the OSCQM B8ite the oonstruction of major infrastumal
facilities & power and water supply, access-actor and
rail roads~ have been zlready undertaken and the constre—

ction of colony is under campletiom.

2.2 Oomposition of the EDU and major process equiment

24241 Coaposition of the experimental demomstratiom unit,

The unit includes 3

= Rav material storage with ocrushing d_opu'tuont ser~
ving for storing one morth inveatory of coal and
petrolewm ockxe and for owrshing and sising of thess
materials (reductants) and slags, To store two—week
inventory of bagged kaolin and one manth inventory
of quartsite an area of about 200 l2 is to 'bo pro=~

vided at the existing OSCOM gitey

= Raductants grinding depsriment serving for the sub-

sequint grinding of coal and petroleus coke)




= Peed preparstion room serving for proportioning of fesd

componente, for their mixing, brigquetting and dxyirg of

briquetted feed;

- Alloy production and electric ‘umace room serving for

reduction smelting of the feed for production of primary

A1-81 alloy. After refining this primary alloy is used for

production of commercial alloys by means of its alloying

with aluminl m and master alloys in accordance with the

required product mix of commercial alloys,

2.2.2 The major process equipment is shown in tabls below,

Type & N
S Description apecifi- b ¥olght, Ke
caticn or of one
{tem Total
1. Jaw crusher MD-108 1 - 8,500
2+ BRoller crusher 02 - 1000x55%0 1 - 179 500
3¢ Tangential Lammer KT 1000/950 1 - 8, 300
aill ’
4. Dust cyclone LGH-15~1400 1 - 2,42C
5« Electrustatio
precipitator 2Hr—1-6, 1=8 1 - 10,000
6. Air drier (Ct~’<cm, £l ow
rmte, 30 nm’/min 1 - 59 300
T. Pneumatic screw BMB~13~2, flow :
rate 6)5/!11 1 - 2,150
8, Veigher with B 500-2000D
weirsi crmtrol IE yx-1c00p 0 2.0% 20,300
LB 1200=4000D
9. Continucus C6 ~ 111
2 3,400 6,800
veigher rate 16 t/hr ' '
10- Cn‘mtinucun C6"11"
vei, her rate 10 t/hr 1 - 1,900

—_— e




1.
12.
13
14.
15.
16.
1.
18.
19.

20,

21.

VYeigher with

N

1

weight control IB 120-400D
Peddle mixer oapacity
6 t/hr
Eoller press capacity
€ t/hr
Couveyor drying capacity
oven 56 t/hr
Electrio nre reduwo~ Three phase,
tion furnace tree—electrode. _
pover rating 25MVA
Storing and :
charging machine Dango &
Dienenthal
Induction crucidle TAT-EM
szelting furance gagaoity
Alloying holding tilting rotary
furnaoce furnace, fuel ofil
fired

Fltration furnace Fuel oil fired
Casting conveyor 12a long

Casting conveyor
with hudraulio tilter 12 = long

2.2.3 Environmental impaot,

2

1,13
4,800

71,000

23,140

80,000

100,000

2,260
9,600

11,000

95,000

702,000

14,000

69,420

160, 000
200,000

11,709

17,309

The @ain source of dust and sulphur dioxide (802) enissgions {n

operation of the experimental Aemonstratiom unit is the electrie

arc reduction furnece which erits upto 560 kg/hr of dust and upto

28 kg/hr of 302 when orerating at 17 MW power load,

The calculation of dispersal carrisd out for the Peasibility

Report of SAAP for the three furnace varisnt hes shown that the

cleaaing >f fumace and gases from sulpbur diaxide (aoz) is ut

required even in case of three furnaces operstion,

The maxisum concentration of dust {n the atmogpheric surface
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strats inmost unfavourable metercdogioal conditions im

one kilometer radius oircle for cne furmace operstiom with-
out gas—cleaning would be 0.5 - 1,0 IG/I’, whioh is not
sxoceeding the tolerance limits for populated aree according

to ourrent sanitary norms of the USSi,

Basing cu the above the setting uwp of the gme—cleaning
unit is not provided for the experimental demonstratiom

opsration,

The getting up of the gus—cleaning unit for one furnace opers-
tion maybe considered additionally after the full fund elaboras-
tion/demonstration of the rodn industrial scale technological
parameters subseguent to reaching the design capacity of the unit.
At this stage the experimental demonstretion furnace may be
coryarated into an extended, lower scale industrisl unit expectied
to be satasblished in the future at the OS8COM location,

d ity | it J
The experimental demonstration unit (installation of one
furmnace) may be located at two altermative sities at OSCOM,
As per the first alternative the EDU {s to be located adjacent
to north~eastern boundary of the OSCOM Site ai the ares provided
in the Feusfbility Heport for SAAP (three fumace variant) loca-
tion, For this alternative the area for RDU will cover 12,C hects-
rea arainst 19.4 bectares agsumed in tbe Peasidility Report for

the wnrge iurnace variant,

As per the second altemative the EDU is cambined in e 600 m

long line and located aleng the north~wvastern boundary of the
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0SCOM industrial site and will cover the area of 6.0 hectarss
taking into consideration that some facilities (main step-down
sub-station, reoycled weter unit, air compressor station and
other auxilliary fscilities) should be located within the exie-

ting OSCOM faollities,

The firet alternative has better potential as it provides the
possibility to aonvert the above RIU in future into the first
stage of the SAAP with the capacity of 90,000 tpy vith three

furnacese

The second alternative is less optimal as it excludes the poasi-
bility of OSCOM expansion in north-weatern direction and does not

provide for future expansion A1-84 alloys production,

The utilities for the EDU would be supplied partly from the

respective G3COM net-works and frc=o aptive facilities,

The water sup;ly is assumed from OSCOM networks with the

oonstruction of addit.cnal captive water recycle unit,

The steam mu; ply for fi:a=fighting and heating of tanks and fuel
0oi}l pipelines i{n the feed preparation room would be provided from

0SCUM boiler house,

The ocompreesed air wduld be rupplied from the captive compre-
ssor station. '
Puel 01l would be sup.lised thriugh OSCOM networks.

Tae power supply would be [z~ .’#-% frn~ the existing HT 132 KV
power transaission line \;ith additional iastallation of one

32 KVA transformser,

T e e




2.4 Pever geoply
The maximum operational electrioc pover ledd for

the uporinenm demonstratior .ait wili be 24.31 M

(27 OIMVA) for an ammuel power consumption of 169.7

aln. kvh. The electric loeds and power comsumption

by project componsmte are shown in the table below,

Consumed Annual pover
¥o. Desoxiption pover,’¥ oconsumption
mln,/kvh,
i. BRav material starage with
grinding dep: “tment 0.3 1.05%
2, Reductante grinding
dep&rtunt 0. 33 1:15
3, Feed preparat:.on room 0 45 1.6
4« Alloy product.ou of furnace
room 20,38 145.8
S Ga8 cleaning mit® 129 9.0
6  VWater recycle unit 0.5 375
Te Compresscr st.ition Ced 2‘.4,
8, Losses in tranaformers 0.7 4.95
TULALS 24.32 16’01

#The ~e~ Alaaning unit will be oommissioned after the

operations,

perioé of two-torce youlsd of experimental damonstration
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Tor the experimental - demonstrution period the totel operatinal
electric power load will be 23 M/ ard annual electrie pover

ooncumptiom - of 160 mln kvh.

Taking into consideration the location of this unit adjscent
to 05COM aite (Chatrapur, GanjamDistrict) the optimal ooncept

is the co-operation in power supply with 08COM,

08COM load is !13.5 M¥ (15 MVA). The pow:<r supply is organised
through two H.T. 132 KV pow: r transmiseion lines with carrying
capecity of esch line of 160 MW, The OBCOM requirement is
cdvered by two transformurs 12.5 MVA sach installed in the

sain step-dovn sub-station (MSD8),

To serve the experimantal demonstration unit an additional
32 MVA transformer with power rating of 132/11 KV is to be
installed in the same MSDS connected to one of ths existing

132 KV power transmission line,

In caes of break-down of this transformer the emergency pcwer
consumers of the EDU (water recycle unit, 1lifting mechanism
for furnace electrodes etc) should be supriied fram one of
the M8DS 12,5 MVA transformers of OB8COM or from .tbo Diesel

generating unit of 1 M,

The power supply of the experimental demcnstratiom unis o;-r-
sumers st 11 KV is egsumed from the 11 KV distributiom
awitchbrard of the MSD8 to be caunun fcr tha crrarimental
unit and O0SCOM,




-3 24 O~

A1l technical oomcepts of cabie neiworks, sarthing, lightning
protection and power electrical equipment, lighting and suto-
mation for experimentsl unit would be similar t0 the three-
furnsce variant ‘of Al-él alloys plant,

2.5 ¥usl 0il, steam and compressed air supply.

2.50,0 Yusl oil l\ipph.

) Unit of

| Consumers Mo Quantity
1+ BRefuctant grinding
department kg/hr 13
2. Yoeod preparstion rom - 155
3 EKlectric furrace and alloy
préduction room o 402
TOTALS - 570

The amnual requirement of fuel oil is 3,6% ¢.
The fuel oil should be supplied by pipe-line fram OBO(K

fuel o0il facilities located at 08C'M aite,

2.5¢2 Steam supply

Steam mupyYy should be suppiied in the smount of 1,000
tpy for eventusl fire=fighting and for besting of tanks

os Tweld preparation room and also fuel oil pipe lines.

The stean is to be supplied from the OSBCUM doiler house.




2.543 Compressed air supply

The demand of compressed air at 5-6 atm by project components 1s shewrn

below:
wuantity
No Prcject componeht Unit Flow rate, hr.
) to 24 to 16 to B
1 Reductant grinding dpt nmj/min 2.5 22 2.5
2 Feed preparation room  same - - 2
3 8lloy production and 2 7
furnace room same - ~ -
4 Gas-cleaning plant® same - - 5
Tctal no’/oin 2.5 24 15.5.

* liote: The gas=-cleaning unit will be ccmmissiuned atter twe-- 1.

vears of experimertal demcnstration operations.

Total compressed air flowr:te makes:

Q = 1.15(2.5 + 24 x 0.8 + 15.5 x 0.6 = 35.6 nm>/mir.

Whoere!: 1,15 - inclices compresced air losces in network;
0.8 and 0.6 - covetfizlent of mech.nisres utilisation.

The source of comp,ersed air should be the captive cumpressor

st .tiun of the experirentual uni* equipued witn 2 coampressors of 30 nm3/m1n
flowrate each.




2eZe . Jazer supply and secwerage;

. TYotal qu ntitlies ot water and sswerage for tie exreripent i

demonsteation unit make one third part (excluzing the aturm . ater

sewerage) of total quantities of water and sewer:ge determ.ne. in t:ue
three - furmace Fezsibility Report f.r the SALP, These gquuntitle
shown in table below:

i
.
D

S/N . Descrinti n Fate: of water urnd e :r
m/g‘j ‘41 m)/h
1. Re-.cle wa-er suoily 2C200.90 200. 0
2. Industrial frech woter tor
m-ke-up of rec.cle 3.szem =50 .0 Z el
3. Potable water 5GC .G 2.0
4 Dom. stic sew . e 45.0 15,0

5. Pain water 500 1/3ec.

Ingustricl fr sn wa.er is —sec only for make-ap of *he r=-
water cesigred fo: cocling hoeds of the elec- . ic furma-es, f rrac

transio mers, induction furni.ces, comgre =ors ard o~nher minor users.

The wrter recydlin -ystem consicts of the scme units and fec
which were proviied in the Feasibilit: Report for the SA'F (thiee ‘1o ni. =
variant) but wit: low=r cep:clties ard f{low - rates.,

ihe induz=ricl and drinking wzater supply networks w~o00ld be <o .je-
cted with the respective water mains of OSCOM.

The domes*ic and storm w:ter drainage 1s provided separa-ely and
their main concepts are similar tu concepts adopted for C3COM and in tle
-Feasibilit, Repcrt for the ¢ r-:: “ ~~-~cee variant.




Ecorcmic and Tinaicial eviluetion.

The costs of constructior and operation -f

the experimental

demcnstration unit were cz2lculited at 1732 price level without

Fixed initial capital investment costs for constructicn c¢f tioe -,

have been colculated from the detailed cost figuees (ref. anners - -
and the amount to &, 191,4 3lp (without gas cleanin: .nit ad

The cost of township constructior for tne E.D.U personnel is cal-

£ To-

In the calculotions the setting-up of tre gas-clecning uni: (%,

mind is assumed tor after tre perioc of experimental-cenmonz-:i it

operations as dust thiz emissions resul:ing from the Cperati..s

this unit woilld not ex.eed concentiraticn *olerunle lizit:z,

The capital investment costs a2re summarized ctelow. Fo: reter:n

of totrl copital investment costs the in erest cdur.ng crngtr 7.

and margin money (3% of workine capital) are added te the 1w~

2.6
taking into acroymt tae esczalation,
.2.6.1
Capi%el investment costs.
township)
lated at %. 4.3, min.
investments.
51 C ritel investment cocts
1. Site preparation.
< 2ildin, & Civil woirs
3. Ejuipment incl. er-ction ircil.

iz Indicn oSup ly
i)

Sup lieu from thus USSh

111) cup lied ‘ron trtrd couniries

45, %"

117,517

(94,542)

. 7,419
107,895
2,293
(2,002)
6,730
(3,52¢2)

1’?88;)
4,337

(2,767
5,106

7,671
Lo
101 L35
(106,7%8)
4,290
10,500

10,585

4, Desi. n wcrk aitdd know=-how
5. - Troinfng of Intisn speci.lists in the USUR
o. 1ecinic:l as.istance
7. Cther worxs & ex_emditures
. B C.ull. encles
iot 1 fixed irdtial capital
investuent
8.
9. Towship
10. Margin morey (35% of working capital)
11. Interest < ri:. coinstructlon
1¢' 1 ¢ .pital invest.ent
Note:

217,10

viures fn  rocrets siow .re forei;n excion e componernt.




Spor tre T L Lmoum oI The Iure. ex 2 . DL :
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of eguipment, naterials and servi-eszs wh. may be suppiied
- = _r e oA A0 RS AP R A I TS I ' s
Soviect Sidc, TArK-. 5 e 1C +e 7 @miil AGLT %, t; QL fixed Coptdlad

investment ¢ost). The cost of impcrted ejuivnent tc e puriac:ac
by Indian side from third countries is estimated at %&. 2.0 al:..

Tre cost of equipment is on CIF bares and Lt include.: alsc tie
pprt charges and the cost of transportation of the imported
equipnent frem the port to the site,

Teking into account that the unit for prcdu-tion of Al-5i alic
is on experimental demonstration unit the custems duty on izpe -
egquipment is not ¢ nsidered in the calc:lations.

2.6.2, .
Sources of financei
Government equity capital and faxxxxmat borrowed assets in e
ratio cf 1 : 2 are assured to be the sources of finarcing or tre

EDU construcztion exclud.ng the townsiip construction costs tc o

financed at the expense of the equity capital only.

The port of vorrowed a.gsets covering equipment sup ly 1r .. the L. -~
(k. 92.5)ml::) is expected to Le financed from Supvlier's cire it
.ranted for 10 years with annual intersst rate of 4%, [ne lorng- e:-
local 1s expocted to be ranted for 10U years with 12% o & nual
interest rnte,

Trnie devt iaziudin - ccritiliced interect is to be repaid b, e, .21
instalments stertin: fr.m the y-ar following the commissicnin: of
the EDU.

The ausets to cover 09% o totnl working capital requirements are
assumed in form of gnort-term lo n with annual interest rate of
18, The valince 3ujp 0! working —upital is to be capitalised ind
financed on the s.me terms as the fixed capital,

Tne consir:ction prerioc ot tre exierimental dem nstration unit me
take two venrs, The totsl cipital inve:tments are distributed by
tne two ye-rs censtructior. in the amount of 65% for the first 35
in thre securia year. The poscible adritional capital investment fcr
gos=-clearii, unit is to be prévidea ir.z tine accumulated casn.

2.6.3. Production costss
The annual ogferntin. costs of ccmmerciel Al-si 2alloy: production

have been ¢ lc¢.luted for tne 1irst yesr of operatior at norm:-l
plant erpusii, on the Lzuis of detailed annusl operating cos's

cilculnticas (re! annexure 3§, of zenrec.:ticn and interss* durlin
constrection, g osrouvn. Lolo




3N FRODDCTION COSTS RB THOUS
1. Bav mxk and auxilliary materials 713,860
2. Primary aluminium 423,144
3« Power 48, 495
4. Fuel 043 9,£49
. Se Otherutilitign 2,352
6. Cost of =man power 3,861

7. Maintenance & repair (9 2.9% from -ost of

equipment) 2,938
TOTAL VARIABLE CGSTE (1 to 7) 564,299
8, Overhead costs 1,071
9. Administrative costs and azales ccsts 31,740
10. Interest on working cacital (18%) 3,310
MOTAL IAED CCSTS (8 to 10) 36,161
11, Depreciation® 18,229
12. Intersuta 2,420
TOTAL PRCDUCTION COSTS 621,109
Froduction co8: of 1 t of commercial alloy 22,088

® Depreciation im calculated based on following nomss
:l.) dbutldings and civil works - %
11) eouipments 10%

1ii) pre~productica ca, ital cogta-10%
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Eoth the cash-flow and net income statements hiave been worxed
ou’ for the period of 15 years.

The finenciel enslysis is made on t»e basis of prices at mid
1922 price levels as follows:

i) Al-si commercial allojs - H3.23.000 per ton

ii) Aluminium - Rs.19.6CC cer ton

iii) slectric power - 1s.305 per 1.0C0 kwh

The profitability 0% the EDU project was estimetea Ly calcu-
letion of the iaternsl rate of reiurn on the capitel investment
and on equity capital.

The financ'al enalysis wes carried out using the computer
progremmes uevelozed in VALI. The comp.ter printing of the re-
sults of financial snelysis with basic prices is given in Anne-
xures 4-7 including the foliowing estimctes:

1., Cash flow for vinarcial znalysis

2. Net income stateaent

3. Projectea zalance sheet

4, Internal rate of revurn.

The variant with basic crices nes the following reraneters.

- internzl rate of re*urn on invested canital - 16.3%

. . . '3
internal rate of return on egyuity capitel - 15.6%

pay-back period - 6 years

- brecig-even point- 76.2%

The sensitivity analysis includes the stidy of the internal
rete of return and of “‘he treair-sven point irn tunccion of:

- prices of alloys

- prices of aluminium

- nrices of power
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Jor esech & Oy price the censitivity enalysis in resnec® to
eluninium and pcower prices is car.ied out. The influence of each
of these paramsters is shown in sensitivity Analysis Jatles of
Annexure 8 (For variants which are not profitabvle the infernel

rete of return is shown vy conventionsl sign 777.7).

Tne influence of prices on &lioys

The price of alloy s considerea over the rarnze of #5.22770-
-270C0 per ton with an interval cf s.5CC. Tne fluctuation from
the vasic price level (R3s.23CCC ner ton) is-5% to+17%.

. he anwiysis reveals thet ine progecti can ve viacle even
with minimal level allo; price cnd it becomes profitecle with
price increase determined ty the incressed demend on alloys In

Incian economy.

c The influence of prices on aluzinium

- ~ .,

The price of aluminium is considersa in the range of 18C73
to 22CCC rupees per ton (wiih deviation from the iesic level I
8% to+12%).

The influence of thisg Hric~ oan the vrofitavii.ty level 1is
rather important since the aluminiww cost component in tne tcial
amount of opeiating coste is very high (70%).

The price of metel at the internstionsl merxet tends to =211
(considerwbly less than the minimum level assumed in the celcule-

ticns). This :anes vl .aw,cct economically viable.

The influence of the price of -ower

fhe price of power is stuuied within the range of Rs.3CY




- 3 -

(tezic) to 527 per 10CC k .hour (+647 of bvasic variant).
fne ini'luence of this orice is important, .nd under the
dition *thet the price of eluminium wouldn't be consideratly
reaseu, the project as a whole remains viavle even with the
of powerejual to ie.500 per 100C kw.hour.
The relationsiip of all the parameters snd thnei: effect
internal rate of return (on equities) are shown on the plot

below.

con-
inc-

srice

on the

-iven
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SUMMARY_COST ESTIMATE OF SETTING=UP OF EXPERIMENTAL

" DEMONSTRATING UNIT FOR TE PRODUCTION OF AL=SI ALLOYS
IN ORISSA STATE

. Calculated cost, Thouse Pupees
.'S‘t. Description Civil Ersction Equip- Other Total
* Works works ment costs cost’
1 2 3 4 S 6 7
ol o nilbengye e L e o T SR R WS

-

1. A Site plep: ration

Land Unit
2, Site lsvelling 2620,0 - - - 2620,0
Total for A 2620,0 - - - 2620,0

Components of the expsrisental
damonetrating Unit

3. Raw zZaierial storage 2220,0 498,2 5335,8 - 8655,8
Foreign exchange companant (FEC) (4882.4) (4882,4)

4¢  Maw meterial grinding 755.5 258.9 2281 .6 - 3296.0 -
F.€.Co (1860,7) (1860,7)

Se  Faed Preparation Room . 5485,5 1079,2 9930,6 - 16495,3
FeEoCe (8418.7) (sare.7)

_95‘-




1

2

6e

T

Se

10,

1,

124

13.

14,

Furnace and Alloy production
& Elactric Room

FJQCI

Incl .ding squipment fr.z
third countiias

Pneumatic trassport rack

Corwe cor Galiary

Power supply

feEeCa

Compreasor s ation

Motor r© da & arsas

Jager ¢ cldny unit

FeBalo

watel & pply anc sewercge NEL wlOIkg
Fe.Eule

Site Developmont ang Greehery
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30849,7

76,0

1312,

693.3

285,5

1201,6

£.5,5

634,0

4

7246,3

1919,8

415,4

85,5

5

643145

(63165.9)

( 2002.0)

11276,9

(13256,1)

3631,6
( 1384 ,0)
854,7

( 125,1)

102812, 5

{ 01165,9)

( 2002,4)

+¢ -




15,

16.

17.

18,
19.

20,

Lighting
F.E.Ce
Totad * - B
¢ oE.Ce

Including squipment fram
Trird Countries

Totel fo- A + B
fF.C.C.

Incluc ing squipmant from
Thi:d Zountzriea

Ce Jttar coets

Por:. ¢ arges, transportation
& irsurance

Required rents for construction including
temporary Luildings and structures

Deesign
Start=up & cammisaioning

Buildwup of Admintstrative structure,
tdring & 4raining of Pursonnal
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w
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3 4 5 6 7
il sl il diiemn S o il
20,0 33,4 227,2 - 280,6
( 225,2) { 225,2)
45079, 3 11696,9 101192,7 - 157968, 9
( 94543,4) { 34543,4)
( 2002,0) ( 2002,0)
47699, 3 11696,9  ° 101192,7 - 160588,9
( 94543,4) ( 94543,8)
( 2082,0) ( 2002,0)
4627,1 4627,"
1781,9 1781,9
3064, 7 3964, 7
910,8 910,5
- - - swn s'n
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1 2\ 3.
e wv. il Phn . | i > - R 7 s S Y o] s el et SHEE el el vax;. il wagl
21, K OO -
22 Fekolo
22 Tax o K :iow=how -
23 Training of Incdian Experts

in the UeSeSeRe, -
24, Allocation for Soviet Experts deputed to

India for construction and wrectlion sup=-

8rvision, starteyp @nd CulML 581 0MING o=

réng early cperutions and perfuim.ance

gua: antee tvsts, collection of 1mirial

datea ‘o1 detailad engineuring -

FeE.Ce
285, Income-tax on services of Soviet Experts -
26, Control, coecroination and

comnl ssioning

Total for C

Fe&oCo

Total fer A+ 8¢ C 17699, 3




4, Se Ge
- - 2000,0 2000, 0
( 2000,0) ( 2000,0)
- - m,o 800.0
- - 1748,0 1740, 0
- - 3830, 0 18130, 0 &
(2767,0 ) ( 2767,0)} '
- - (11070 1107,0
2400, 8 2408,8
23175,0 23175,0
( 7307,9) { 1307,9;
11696,9 101192, 7 ( 23178,0) 183763, 9



27.

FeEoCo

Including equipment from
Third Countries

Contingencies (3% of civil works
ond SE of equipment cost)

FoE.Co

Yotal without gas clsening
and township

Fo.Co

Including equipment from
TRirg Countries
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5 6 7
( 94543,4) ( 7307,93) (1mas1,3)
( 2002,0) - ( 2002,0)
"4959,% 695,3 7870,6
( 4627,1) (  219,2) ( 4746,3)
106152,2 23870, 3 19143445
(99170,5) ( 7527,1) (1066497,6)
( 2002,0) - ( 2002,0)
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ADOITICNAL INVESTMENT COSTS AFTER CUNCLUSION
OF THE EXPERINENTAL OEMONSTRATION OPCRATIONS
AFTER 23 VYLARS PERIWMD

Qes Cloarinj 31183,3 311a3,3
Infras‘ucture (Tawn—siup; - 4289,3 4289,3
Totel 49130,3 12281,7 106152,2 5§432,9 226907,1 ’
Fe€oCo (8917045) ( 7527,1) (106697,6) ?
fn-luding equi-t_. @ ®roa

Third countries ( 2002,0) - ( 2002,0)
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COSY £STIMATE OF AN AL OPERATING . .5T78

PROOUCTION OF PRIMARY ALLOY - 9,540 ¢+ py
PRODUCTION OF COMMECIAL AL-S] ALLOYS < 28,120 + py

-cu-r:-d-c-c-g-‘:-c.‘:-c—f-t-c-t::..-‘:-—c-c-c-:-r:.—z;.c—:-r--a T T —

Unit

O v v il et anli g - iy

Sl. Price Guan- Costm
No. Cost cof ltem of . tity R. 1ouC
[ :F:3.100 e |
1. 20 30 ao S. e

S . wn T EmT e S i i el A el el " e el el el S = T i S, A 2l w3 T el L T o el el ., el Tmew

A, Pruduction of Primary Alloy

1e R Materiale ) t 1939 33V}  S3TY:
11 Silimanite concentrate t 1060 11162 1115,
1.2 Kaclin 99 22C0 881 8378
1.3 Aluming » 2810 32°s 83523
1.4 Quartzite - 200 1774 355
1.5 Ccal .9 Juc 7756 3L7
' 1.6 Petrolsum coxe ,s 3800 5762 6167
1.7 Molasses o 95 4436 421
1.8 Electrnde _aste ’0 7810 213 648"
1.9 F lux - - - 1357
Total “or {tem ¢ ’ 57343

2, Utilitias

241 Po.oar 0L e gi 30% 14270 4337
2.2 Fuel 011 Tt 2800 1336 3741
2,3 Industrias uator 1000 ¢’ 300 7240 2232

Tatel for icem 2 49344
3. Ccst of *anramer 287
4, Repair & Ma.ntanances ® 25% 1958

Wpens @ M R @S W WP W W w W w W es

TOTAL VASTASLE CL:TS 11523
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—_— T R e — i T olR Dl a0 -z-:-c-‘*‘—{_r.-‘-‘—.-‘:_c:-c-c:-c‘:-c-g:-c—‘:-c-c—:-q o R R

1, 2 3 4 S )

W O D N el el T Wd T mm i ame .

R " T . e — T S i . T T e . el -

Se Querhead costs - - - 6°

S Ipterest on workinp
capital (@ t8€) - - - "
Total fixed cost 2u

Total operating costa for pro—
duction of prinary alloy,
Ttem A ’ - - - 1740

saxa, per 1 t - - - 1

8, Conversicn of Primary
Alloy *o Commerciai Alloy

7. Materials Tt 19¢00 21580 423 .

7.1 Aluainium

7.2 Master Allo,s - - 360 1.3 E
T.3 Flux - - - 1L
Total - item 7 - - 335 .

8. Utitili - l=s

8.1 Power 029, kur 3¢5 - 16200 5t
8.7 F_el Cil Tt 28CC 2110 33,08
8.3 Indugipzal “ater 13..7 N'} 34C 4CQ0 171
Totrl *5c Liom B - - 11132
) g Cost of Janpoler - - - 984
10 Repatir & Pai- «nonce - - - 979

TP W e W WP e W M MR W™ e e W W w W

Total variaule costs - -~ 482776




1 2. 3, 4. ‘e Ze
11 Cverh-ad coats - - - a0

12, Admir:strative snd o
sales crsts - - - 1740

13, Intsrest on working

capital - - - 111
Tctal fixs costs - - - 33277
Total fcr 8 - - A&5.0513

Total Opurating coasts

A + B - - IDNEI

14, Depraciation - - - 18229
1s. Interest - - - 2420
Total produ.cticn costa - - e 1109

Sama, per 1 t of comrer-
cial alloys, rup os 22,886
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INTRODUCTION

Taking Into consideration that OSCCH does not have captive aluminium
production of lte ¢wn and since aluzinius is required in large amcunts

for the producticn cof AI-5i cacting alloys, two alternativea of establishing
of ths EDY are additionally coasidered.

Alterustive I prcvides for production of the primsxy refinsd Al-51 alloy
88 & commereial product about 272 84 coutent, and alternstive II for the
production of the master alloy wich silicon content of 20Z.

Tha first alternacive excludes completely the aluminium coasumption at
05C0H preduction, uvhile tha secend altersative reduces this figuze

by 12,40% t which will requirve 9,180 t against 21,569 t as par bagic varilent
of producing comraorcial goods alloys.

1. Drrerircntel-dozonstration unit (EDY) for nroducticn of the
IVl ary Kb incd alloy «g coamercial procuct ~ Alternative~l

1.1 T¥roduction Prorranne.

For this elternative the EDU will be composed of oune 17 MV electrie

sre xeduction furnzce and of the techenological equipment lime. Witbout

the equipment of zlloy production room for alloying the refinad alloys

to produce aluninium alloys. Capital investment cost for setting - up of the
EOU will decreise by Re.43.7 mlz. against the main varisnt and will be
Re.147.7 mls. excluding the coct of township and of gas-cleaning unit.

The pricary refined AI-Si ealloy produced with aluminium conteut of
59,6-060.0% gnd silicon coutent of 37,5-37.62 will be cast in large
dimeneion ingots weighing 100~200 kg. and will be sold to comsucars. This
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~This alloy czn be ueed for production of casting AI-51

. alloys et existing plents producing similar zlloys by syutbatic

method. In this cere for the production of AI-Si casting alloys
the aluminiuz consumption will be reducad by 20-253 as compared

with aynthztie mathod of aluminiua end ailcor remelting end the

silcon petel will not be required,

As per Tudisu data ths specific consunption of technological
power for the production of cae tor of aluminiuz 4is 17,000 kwh,
end of silcon 15,000 kvh.

Thus the viilisation of primary refined alloy reduces the specific
power consucption per ton of casting aluminium alloya.i by about
2,000 kvh du:pending on the grade of alloy produced.

Tha voluwa of primary refimed alloy producticn in fngois will be :

9,540 100 -1

103 " 9,445 toy

Where! 9,540 t ~ the annual capacity of the electric
ere ecduction furvace producing 1iquid refined
elloy;

11 - ceating loss:s,

The annuel censumption of raw waterisls, auxiliary materials aad
utilities for production of primary refined Al-Si alloy ia inzots,
&8 well as tle aonual requirements of vaw matariels and utilities

for its production a&ra givem in tebles below.




1.2 SPICIFIC CONSUMPTICNS OF RAW MATERIALS

AUCTIIANY HATERIALS A USILITIES

SN COST ITCM UTIT SPECIPIC
CORSUXPTION
1. 5illimanite concentrate e/t 1.182
2. Dry clesnzd ksolin “ 0,308
3, Aluriaa 4 0.340
4. Coal " 0.821
3. Petroleun coke " 0.61
6. ¥olaogsas " 0.47
1. Electrode paste " 0.088
£, Guartzite " 0.188
9. Flu» (commcn ralt, " 0.0273
cryolite, potassium
cloride)
10.. Tower (without gas-clecruing) 1000 14.15
-~ inel) .procecs power, kvh/t 13.15 -
i1. Fuel cil t/it 0.142
12, Wzter (recylad) n3/t 790

13. Compressed alr umslt 860




1.3 INUAL REQUIREIENTS IN RAW MATERIALS & INPUTS FOR
PAOIUCTION CF RIFINED PAIMARY AL-31 ALLOY Il IHCGOI8

SN, DESCRIPTION urr  ANTUAL
QUANTITY REMARKS

1. §i1liissnite Concentrate < 11,162
2. Kaolin, dry cleaved t ’2.881
3. Lluaina t 3,218 .
4, Coal t 74738
5. Petrolema coka 13 5,762
6, Yolzcaas t 4,435
7. Bleettode parte t 830
8. Quartzite t 1,774
9. Flux

~ comnon salg t 162

~ cryolite t 48

- potezsium cloride t 48
10, Powar oln.kvh 142.2 Incl.gms cleacing

vittout gas-cicaning~
133.6

11. " Yusl ofl t 1,336
12. Process water(recycled) mln.m3 7.44
13, Compressed air mln.nm3 §.1




Te coupare vith basic variant for this slternative the
aunugl requirements of utiliiies are reduced:

puwer - by 16,8 mln, keh

fual-oil -~ by 2,110 t, recycled water by 0.4 nln.nz.

3
compresged 2ir by 1.€ xln oo

1.4 Com:acitioa of EDU coxmonaents and

1457 of tiadar proceas equiprtent

Ls I8 case of the basic vaviaut the ‘EDU componeuts shell frclude

the raw nutcrial storsge, reductant graiucing section and fced
preparation room. Iastead of combined electric furnace end alloy
producticr (petallurpical) reem crly the coretruction iof electric
furnace will ba requircd., This furnsce room {8 previded for briquetted
feed reduction 4o cleccric sre reduction furnace, for yrefining of the
primary Ai-ti alloy and {te casting in ingots, which can be delivered

to comst. - vs ng cormerxcial product.

The EDU ra‘or techmolegical equipment is given in tha Table below"-




DESCRIPTIVH

8x. TYPL AND  KUM- WEIGHT, KG
SPECIFICATION BER OF CKE
ITEA TOTAL
1. Javw crushker CrD-1G6 1 - 8500
2, Roll crusher ) £-1300%556 1 - 17500
3. Tangeatial hatmer nill XvP-1000/990 1 - 8300
4. Dust cyclene 16R-15~-1439 1 - 2420
5. Electrostatic Yrrocips- 258-1-6,1-8 1 - 30090
tator,
6., Afr cdrier YOB-304
fiow iaca, 1 - 5000
30 ne”/ris
7. Fneunatic screw g R €3-7, .
flow rate 1 - 2150
63 »°/hr
B. Velchor vich velcht 7 (02-20000
control B 350-100060 10 2030 20300
9. Countfinuous weiptier c6 - 11}
rate lut/hr 2 30 6800+
10. Continuousy weigher c6 ~ 111
rate 10t/hr 1 - 1200
11, Velcher with welght PB  120-4C0D 2 1130 2260
con rot
12. Peddle nixer Capacity €t/hr 2 4800 9609
13, LKoller precs Capacity 6t/hir 1 - 11603
i4. Convayor drying ovea Capacity S-it/br } - 95000
15, Flectric src reduction Three phace - - 2020060
furnsce electrode power
rating 25 VA
16. Stoviizg end charging Dango and 2 7000 14000

naghina

Dienenthal




2. IDxperfrevirl] demonstration unlt for rroduction of commer—
; edul ceevirce Al-5i slleys with siliccn coateat up to 20%

Altarnative - 11

2.1 Productivn Voograiome,

¥or this alternative the capitel investzent of the RTU
censtructicn vi1l Ba reducad by Rs.6.6 wmln ea compared
with the basic varient duz to the erxclusior of some
gquipnont ¢f Alloy Productien Room (Metallureical Room)
ond the veluction of MHatallurnfcal Room dimensfions. The
cepital invaztzant coot awounts to Ks.1384.0 mln excluding
the costs of towvuship ecorntruction 2nd of gas-cleaning

urdt,

Mier vetiniay, the srizary Al-S1 alloy is &dded to &lres-

oy enelted aluminfum pies 4n {nduction furnaces. In these
Curuaces the gluziniuwn alloy is eddirionaliy refined with flux
to brine the ailicon content to 20%, It 4a then analyscd and cast
into s23il diuension pigs weighing 15-20 kg and delivered to con~
surers &5 thas cormercial produck. 7Thia alloy is a muszer
21-54 glloy end can be used for the production vf cssting
Al-31 slloy at any foundry unit produclag casting zllcye Uy
eynthetic metlod,

_¥he aluniniom consumption for the production of one ton of master
41-81 1a 0.51 and the total requirements of aluminius for the
procduction of casting Al-S5i allewys 4o this caoe will be reduced

by stcut 207 against the syuthetic mnethed of producticn.




The powzr conzu.gtion for the producticn of casting
aluciniun alloys will ba sipgnificantly lowcr when compared
with their produceion by eynthstic method.

tha metallursical Tooa &i 0580 faclida the induction furnaces,
the casiing convesor with the hydveulfc tilier, tha pig

piler zud ths gtand for ladla heating.

5,450 tpy of prinary vefinad alley will be produced, and after
it wmeltdng  wieh 9,180 € of pip aluxdniun 1t can produck
16,600 tpy of taster alloy of sluminlig with silicen comtent
of 2C%.

The specific consumpticns and antuul requivassats of raw materials

and ioputs for production of primsry refined &lloy and of Al-Si

8lloy with sillcon cantant of 292 ars givan in tablcs balow.
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2.2 Specific consumptions of raw materials and inputs
for production of primary refined slloy.

Specific
$.%No, Cast itcm Unit consuzptien,
1. S1llimanite Concentrzte t/t 1.17
2. Dry cleened Kaclin Tow 0.302
S. Alunina " 0.337
&, Coal s ‘ 0.813
5. Petroleum coke " 0.604
6. Molasses " 0.465
7. Electrode paste " 0.087
8. Quartzite " 0.186
9. Plux (coumon salt,

cryolite,potassiun
chloride) " 0.027
00 Cemmtng e T 1,000 14.0
- including process power " 13.0 ~
11. Fuel ofl t/t 0.14
12,  water(recycled) n?/t 780

13, Compresced air nmglt 850
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2.3 Annual requirements of raw naterisls and inputs
for production of primsry refinaed Al-5{ alloy.

8.No, Description Unit 2ﬁ§::ity Remarks
1, S8illimauite concentrate t 11.162
2. Faolin, dry cleanad t 2,681
3. Alumina t 3,215
4. Coal t 7,756
LR Petroleun coke t 3,762
6. Holasses t 4,436
7, Llectrode paste t 830
8, Quartzite t 1,774
9. Flux
- Common salt t 162
- Cryolite t 48
~ Poteseium chloride 3 &8
10, Powerx rln 142.2 including gus~
kvh ¢leaning unic,
' Without gaes-clean-
{ng unit-1313.6
11. Fuel oil t 1,336
12, Process vater nln.n3 7.44
(recycled)

13, Compressed air nln.nu3

8.1




-

2.4 Specific cansumptions of rew wmatcrials and inputs
for production of Al-S1 alloy with silicon content
of 20%

. ) Specific
$81.¥%o. Cast item _ Unit consuzption
1. Primary vefined

Al-81 alloy t/t 0.53
2, Aluziniun in pigs " G.51
s. FPlux (ccomou malt, " 0.012

cryolite,potassiva

chlorids,sodiux (fluoride)
4, Power kuh/t 580
S. Fuel C41 t/t 0.02
6. Water (recyeled) -P/t 14

7. Counpressed aivr nm)lt 55




2.5 Annusl requirements of raw materials gnd inputs for
production of Al-$1 alloy with silicon contant of 20%

£1.%0,  Dascription Vait :“;:ity Bemark
| Prinary vefined Al-Si alloy t 9,540
2. Alusintius (un plgs " 9,180
3. Plux:

- Common salt " 90

- Cryolite " 11

- Potassium chloride b 89

~ Sodiun fluoride " 27
&, Power oln 10,5

kvh

5. Fust odl t 3€0
6. Vater(recycled) wln. &> 0.25
7. Corpresaed air Iln.nm3 1.0

Yor this alternstive the anrusl requiremsnts of fuel o1l are

reduced by 1,750 t as compared with tha basic varfaat,
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2,6 Composition of the KU couponents sud list of major process

equipmaat.

2.6.1, BDU Components,

As 13 Lasic veariant the BDU couponents fnclude the raw
material storage, reductant grindicg eection, feacd preparation room
and electric furnace and ailoy production room (zatallmrgical
roox). But tha Jinensfons of the metallurgieal huilding will be
reduced by voiune of about 12,000 m; due to the exclusion of

boldinp furnaces and of filtration furuances fired with fuel oil for

thiu slternative.

2.6.2. The rajor technological equipment of the EDU (s given 4n the

Table helow @
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p S.No. Pencription Type & Numbar Welght
Specification of orns Total
itex,
1. Jew crusher C4D - 108 1 - 8,%00
2. Roller crusher D 2-1000,550 1 - 17,500
3. Tangential heomer MMT 1060D/950 | - 8,300
will
4. Pust cyclone v 15-1400 1 - 2,420
L Rlactrostatie 83-1-6,1-8 1 - 30,000
pracizitator
6. Alr dryer Y08~30 MI,
flov-rate 1 5,009
30 pm3/nin
7. Poeuratic screw 0 B8-03-2, 1 - 2,150
pusp flow rate
63 m?/hr
8. Welcher with D& 620--20000
weight control D6 320-10040 10 2,030 20,300
D8 1200-40000
8. Continuous Ccs-111 2 3,490 6,809
weligher rate 1&/t/hr
10, Continuous € 5-111 1 - 1,900
waigher rate 10t/hx
11,  Velpgher with DB 128-4000 2 1,130 2,269
weight control
12. Padile rixerx Capacity 2 4,800 9,600
6t/hr
13. Roller press Capacity -
14, Comveyor drying Capacity - .
oven 5-6t/hr 1 95,600
§ : -
15. BRlectric are Three-phascs 1
- 702,90
reduction furnace three-electrods, 200
25 VA pover

rating,
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S.Na. Description Tyre & speci- Nun Weight kg.
fication ber of one Total
{ten
16. Stocking and Dango & '
charging Dienenthal 2 ~7,000 14,000
nechine
17, Induction crucible UAT ~ 6 H
smelting furnance capacity 6 t 3 23,140 69,420
18. Casting conveyor 12 » long, - 17,309
with hydrolice rate A~6
tilter t/ur
1s. Pig piler with
accurnulating rate
gonveyor §-6 t/hr 1 = 8,200
20, Stand for Fuel-oil
ladle heating fired 1




3, Lec-iom of th» ormerimentsd darenctration undt and its

- ——

UCILILIIF £l toe N2 bvo altl thativiods
A

3.1 ) jocation

ks it vas slateld cixwe the IDU oonponents do not differ significantly
fraa Rlternatives I to Altermative IT emd ag capared with tha

hasic variant dezeribed in Volime I, Tims the arcas provided for the
koth Altermatives of tha KD will be practically the same ad

will ot Aiffor to a great extent fram the &ireas detexmined for basic
variwe, DBised on this stotanent the Iocation of Alternatives I and IT
is acruncd the sine o8 that of tha basic variant i.e. adjacent to
north-easharn houndary of iha CCCXM site,

3.2  EFrutilitics comly

Tro viilities conownptions glven above show that their requirements
for oth alternatives arae roduced egainst the tesic variant., This
rcdustdon in utilitdes consemtion as cormared with the hasic
varient 48 indicated belows

Powr conmsrption - 4 to 108
Fuel Cil ~ 50 to 503
¥Yatce -2to 52

Carressed alr - 6 to 1(%

Taking into consideration that the reduction in the utilities
canswrtion in general s not significant (exospt for fuel-oil) the smmply
of the utilities for thn U i3 assumed similar to that a&lopted for the
gie variant,




. Vater swply - oram 6GOG petworks with the construction of the
captive wvater recycle unit
Cm&«seﬁrdréfmﬂncapumwmum

Fuzl 04 - through rempective CSXCH nebtwoxrks

Power = from the existing BT 132 XV power traomissica line with
additicnal installation of cne 32 KVA transformer

Steam for fire-fighting and heating of molasses tarks in tha
fead proparetion rom and fuel oll pipelines cwing frem OSOOM
oiler lousa,




Deation of the rooicst fmpleventation

The doetion of Himleventation of the B0 for production of
caisercial Al-S3 alloys (bosic variant) is estimated to ba

4 yoars including ti» pericd requived to reach the design
capacity of the XU as shown in Annexawre-5 of Voluma -1,

Toe cost of construction of this DU smounta to Rs, 191,4 mln,

The ists estimutad for the constyuction of such an ITU for
tha prcluction of enly primavy A1-84 alloys (Alternative I)
eroinst £ Ra. 147.7 nln, and for the production of casting
Al~Si #lloys with silioon cordent of 203 (Alternative II)
iz 5. 184,8 min,

From U carpardsen of the costs of coostruction of Alternatives
I anl IT with the rhasic veriunt, it can le seen that frx tha
Mternitive I the coot 48 raduced by 23% ard for Alternmative IX
by 3%,

Basingy on the shove, the duration of tho project inplenentation
for Altermstives I & IT {g ecaxacd to be 4 years as por the
bagic voriant for this stajo. At the stage of a dotalsd stdy,
it appears that the imnlementation period for Altenative I can
ke roduoxd by half-a~-year to 3,5 years.

Ecxxrcdo ad firescial evaluation of the production of prirmary
refirxd alloy (54 ceotent of 37% ) and of master Al-Zi allcy
{Si contont of 203},

The economic evaluation for estimation of capital and operating
ooste of yroduction of rrimory refined alloy (Si contant 373 ~
Altcrmative I) axd master alloy (SL content 208 =~ Alternative II)
is Losod on rrices of 1982 ice lavels,




8.1  Canital oonts

The nadn indtial capital costs for constructicn of industrial
units as por Alternabives X and X exe given in cost estimates
(nnexarmes 2 @l 3 respoctively) and anoumt to Rs, 147.7 min and
Rs. 1£4,6 mln remmoctively,

The tonehdp) cost for both alterretives snounts to Re, 4.3 nin,

The cost of the gas-clomning it eounts to Rs, 31.2 min, amd
1ty constrmiztien is provided for fxeth alternatives frem the
cescadatsd cach resexves,at a later stago of ooorntion,

i capital irvestments by project copenents oxe given below,
70 estimate (e total cipitzl ocost the maxgin rongy (358 of
worring cipital) anxd tha intorost daricg construction are acded
o [ixed capital oost.
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{min)
sl. . Primaxry Alloy Master Alloy
Yoo Cust itam (s 379) (si 20¢)
1 2 3 ¢
J-. Sitc YL ;.;mtim 2.6 2.6
2. Buildings & civil works 28.1 42,1
Je Bruirnont dnel. crection and 94,8 114,7
loont coaza, total (74.4) (52.7)
inc),
3.1 Imdcgoxous 8.2 6.4
3.2 Su,}“gl{.&i fma t‘be UOS-S.RO 84.3 105.7
(72.4) (20.7)
4. Tochanlosy (Incl, kaowehow 2,8 2.8
tan ¢a laow=how) (2.0) (2.0)
Se Drzign wok 3.0 3.8
(1.2) (1.5)
6, Trzivnirg of Tvilrn Sueclialists 1,7 1.7
in {Fo U.S.5.R. (C.9) (0.9)
7. Gticr costs 8.7 9.9
(2.8) (2.8)
8, Oontirencies 6.0 7.5
(3,8) {4.9)
Tota) fived initisl eorital 147.7 184.8 i
Iivestrant for industrial (85.1) (104.8) :
censtaection ;
9. Tonguip 4,3 4.3 :
10, texain Yoney (297 of 4.0 6.5 1
wrking capital) |
11, Intoroot iy conytruction 7.1 8.9 :
Total capital irvegiuont 163.1 204.5
(23.1) (104.8)

1T Pijuves in bracicls c¢how the foreign exchange component.
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From tha total zaount of the forelgn exchange carmponant,

tiv cust of exudyment, techmology amd sarvices which may

:bz cupplied Dy Sovict side sakes ise 0.1 win fox

Altcrnative I axd Roe 102.8 win for Mltermative IY, o

in both cases eixuat 563 of respeciive main capital invostments
cosis of fndustrial construction, The cozt of imported
euiprent to e parchased by Lndian side from third coxrries
is estbmatad foo both Alteniatives 2t Rs, 2.0 ©dn,

Tha ost of equizumat Includes the port ciamyes, iusurzroe
and tis oost ¢ tranoportation of the fmported eguijment
from the port to the site. “The custas duty bhas rot been
tzken into acoount,

| JOr
Fivioncls ;.:!
pedias

Fer both altartives the saives and tasua of {inawdng
ave szocamed to e sldlar to the lasic variant ¢f corstmuction
of the XU prolucing caoexeial 23-84 allcys:

- 112 yatio bztizen goverment equities erd borrcad sscets
ig of 1324 ¥rom the total aaunt of borrowsd asscts the
U.S5.8.Re exedit for eqimrent and techrology suroly end
tha tralning ¢f Irdlan specialists in thw G,S5.0.R. makes
Rg. 75,3 mln (Mleamative X) and R3, 93.6 min {fltconotive II).

~ Tty township constructicn {8 completely firencad by the
equity cepital (foxr both alternatives),

- T2 U,8.8.Re Credit is goantad for 10 yeers at anmal
Intoezest rate of 4%,

- Tha long=texn local loan ig granted for 10 yuars at
en2cal drntcxest rate of 128,




5.3

;= The credit and loar Incluling capdtalised interest during

constructicn are to iz repald by ecual ingtalments
starting fion the yvear following the aarwissioning for hoth
the elternatives,

~ 65¢ of the vorking copitxl is covered by short-tem loan
at interest rate of 18% per anmm and the balanoe 358 by
margin money,

Tha construction period for both altarmatives is
essamed to take two years with followring distrilution of
canital cogtas~

Altarmatdive Alternative 1T
nmin, yupees
1 Yexr 100,.2 127.8
2 Voax 62,9 79.7
Total 163.1 204,53

The adaditicnal cspital investwent for gas-cloaning unit for
toth alternatives is to be rovided after accimilation of
requirod cash,

Proeducitzion costs

The operating custs of/alternatives of Al-Si alloys
preducticn are given in tha cost estimte of wanal opzrating
costs in Annaxure - IIT.

/both




. The eomariead fom of the anrual production oosts
including depreciation and interest are as follows:

i, for the production of primary refined alloy

4, foar the production of raster alloy (Si 20%)

S.to Cost item Pricary Master
alloy &elloy
(st 37%) (20%)
in s nln in ks min
1, Faw matorials 59,7 57.3
2, Frirery aluminfun - 179.9
3. Power 40,7 43,7
4, Fuel oil 2.7 5.8
Se Other utilities 2,2 2.3
6, Manpower 2.9 3.4
7. Repadr & Molrtenance
cost)
Total variabla costs(l to 7)110.6 295,3
8. Overhaad costs 0.2 0.6
9, ré&ninictrative costs
amd sales costs 3.2 1.9
10, Interest on workdng canital R
Xk (@ L&3) 1.4 2,2

Total fixed costs (8 to 10) 4.8 10.7




. Tetal opexoting

(1 to 10) 115.4 306,0
13,  Interest 1,7 201

Total production costs
(11 to 13) 130,4 324.5

Procacticon cocat of 1 ton
ot @lloy, ronen 13,806 18,030

5.4  Firapeial anslysis
5.4.1 The Lirorcial analyzis is made on the follouing prices:

i. yrivary elloy - Ra, 17,250 per 1 € exd
4. master elloy - Rs, 18,700 per 1 ¢

ihe prices of prirsry and master elleys in calculations are
assined st tha cost of profucticn ¢f aynthotie silhmin
(content of silicon of 12% and oontent of aluminium of £463%)
kasad en the rrices of eilicon and of eliminiun of Rs, 20,000
end Rs, 19,600 respectively.,

T price of prirary refined alloy is asgumad taking into
acoxt ¢ha profit of users in anount of 103 due to utilisation
of this alloy.

Poth tha cash—~flow ad the net incams statoments hxve becen
woihad cut for a poricd of 15 years.,

Tha desicned capecity is assuned to reach in the seocrd
yoar after cumissiciing,
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! 5,4,2,1 CASH FI.OW TABLE FOR FINANCIAL PLANNTNG FOR PRODUCTICN
OF_ PR IMARY RITINED ALLOY WITH SILICON QONTEIT OF 374
AL Vi
i AL
!
COSTS / YRR 1 .2 3 4 5 3 7 B 9 10 n 12 13 14 15 6 17 S meme

A, CASH INFLOW 100.2 62,9  12c.7 163,0  163,0  163,0 163,0 163,0 163,72 163,0 163,0 163,0 163,0 163,0 163,0 163.0 163.0 - 2217.8
PINCCIAL RESOURCLS® ToTAL, & 100.2 62.9 - - - - - - - - - - - - - - - - 1673,
SALES REVENUL - - 122,7 163,0  163,0 63,0 163,0 163,04 163,00 163.0 163.0 163,0 163,0 163.0 163,0 163.0 1¢3.0 - 240407
L. CaSh QULTTOW 100.2 62.9  102.6  148.,4 18.5 148.2 48,0 147.8 4s,4 147.1 146,9 177,8 151.4 140,2 140.2 140.2 140.2 -37.8 2330.6
CAETTAL  IMVESTMENT 100, 2 62.9 - - - - - - - - - 31.2 - - - - - -37.8 1965
PLIANTING OCEUS - - 86.6 115,4  115.4 115.4 15,4 115.4 11s,4 115.4 145.4 115,4 1254 5,4 115.4 115.4 1154 - 102
DidT SERVICE - - 6.6 17.4 16.8 1.1 15.4 14,7 14,1 13,5 12.8 12,1 11,6 - - - - - 1511
INTRIST - - 6.6 6.6 6,0 5.3 4,6 3.9 L 2,7 2.0 1.3 0.6 - - - - - 42,9
REDAYART - - - 1c,8 10.8 10.8 10,8 10.% 10,8 10.8 1,8 1.8 1,0 - - - - - 1u8.2
~ $URPLIER'S CREDIT - - - g0 8.0 8.0 8,0 8.0 8.0 8.0 4.0 8.0 7.9 - - - - - 79.9
- LONG-TERM LOCAL LOAN - - - 2.4 2,8 2.8 2,8 2.% 2.8 2.8 2,8 2.8 3. - - - - - 29,3
RO TAX (2 57.75%) - - 9.4 1€.0 16.4 16,7 17.2 17.7 17.0 18.2 18,7 19.1 244 24.8 24,4 24,8 24,8 - zr.vov.s
PRUS B3I CASH FLOW (h-B) 0 9 20,1 14,2 14,5 4.8 15,0 1;.2 15.6 15,9 16,1  -14,8 11,6 22.8 22.8 22,4 22.8 37,8 267.2
CULATIVE CASH BATANCE 0 0 20,1 3£.3 48.8 63.6 74,6 93.4 109.4 125.,3 14,4 126.6 138,2 16l,0 1B3.8 206,6 229,4 - -

Aricbr
A it Al A LA A Al e i
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5.4.2.2 NET TNCOME STATEMINT
FCR PRODUCTI(N CF PRIMARY RIFINED ALLOY
(SILTCON CONTINT (F 37%)
N IVE T
1 2 3 4 5 6 7 8 9 10 1L i2 13 14 15 16 17

1. SALLS REVENUE - - 122.7 163.0 163.0 163.0 163.0 164.0 163.0 163.0 163,0 163.,0 163.u 163,0 163,0 163.0 163.0
2. PRCDUCTION COETS
2,1 COPLRATDG COSTS - - B6.6 1-.4 115.4 1:5.4 15,4 115.4 115.4 1154 115.4 115.4 1154 115.4 115.4 115.4 115.4
2.2 DEPRICIAITON - - 13.3 13,3 13.3 1.3 13.3 13.3 13.3 13,3 13.3 13.3 4.7 4.7 4.7 4.7 4.7
2.3 INTERLST - - 6.6 6.t 6.0 5.3 4,6 3.9 3.3 2.7 2.0 1.3 0.6 - - - -

- @i SCPPLIER'S CREDIT - - 3.2 3.2 2.4 2.6 2.2 1.9 1.6 1.3 1.0 0.6 0.3 - - - -

- LG YRM LOAN - - 3.4 3.4 3.1 2.7 2.4 2.0 1.7 1.4 1.0 0.7 0.3 - - - -

SUB TCWAL FOR ITEM 2 - - 106.5 1:35.3 1s4.7  13a.0 133.3  1i2,4 132,0 131,4 1:0.7 1300 1@0.7  120.1  12C.1  120.1 )20.L
3. PRCFIT/LOSSLS - - 6.2 217 28.3 29.0 29.7 30.6 31.0 31.6 32,3 33.0 42.3 42,9 62.9 42,9  42.9
4. OGS TAX (957.75%) - - 9.4 16.0 1.3 16.7 17.2 17.7 17.9 18,2 8.7 19.1 24.4 24,8 24.8 24,8  24.8
5. NOT PROFYIT WFTER TAX - - 6.8 11.7 12.0 12.3 12,5 12.9 3.4 13.4 14,6 13.9 17.9 14,1 18.1 18.1  1s8.1
6. AMULATED PROFTT - - 6.€ 18.5 30.5 42.8 5.4 68,2 8:.3 94,/ 108,3 122,2 140,1 158,2 176.3 134.4 212.5
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5.4.4,1
s, COBTS NUAPS 1 2’ 3 4 5 6 7
A. CASH IN FLOW 1248 79.7 265,5 354, 354.6 354.6 354.6
1. F DA TAL RESCLPCES 124,8 79,7 - - - - -
AL
2. SALES REVUE - - 265, 354,6 354.,6 354.6 354.6
4. CASH QUTFLOW 124.8  79.7 244.4 3418  341,4 341} 340.7
1. CAPTIAL INVESTMENT 14,8 79,7 - - - - -
2. CPERATING COSTS - - 229.5 306,0 306.0 306,0 306.0
3. DT SERVICE - - 8,5 22,1 2,2 20,4 19,5
3.1 2WILIEST - - 8,5 4,5 7,6 6.8 5.2
3.2 REPADUNT - - - 13,6 13.6 13,6 13,6
- SUPPLIER'S CREDIT - - - 5.9 9.4 9.9 9.9
- LNG-TERM LOCAL LOAN - - - 3.7 3.7 3.7 3.7
4. DICOME TAX(957.75%) - - 6,4 13,7 4.2 14,7 15,2
S. PHLCERT CASH FLOW(A-B) 0 0 211 12.8 13.2 13.5% 13,9
6. CUMULATIVE CASI! BALANWE 0 0 2.1 33,9  47.1  60.6 74,5



CASH FLOW TAOLE FOR FINATIAL PLANNING FOR PRODUCTICN
OF MASTYER AL-SI ALLOY WITH SILTODN COWTENT CF 0%

ALTERNATIVE 1X

8 9 10 n 12 13 14 15 16 17 SEAE S pena
56,6 8.6 354.6  I94.6 3546 3546 3546 3b4.6 3546  354.6 RN
- - - - - - - - - - - 204.5
354.6  JS4.6 354.6  354.6  354.6  354,6 3546 Iod.6  354.6 3546 N PR
340.4  340.C  339.6 339,31 370,1 339.4 3251 325.1 325.1 3251 -43.7  5130.4
- - - - 1.2 - - - - - -3 1920
306.0 306.0 306.0 306.0 306,0 306.0 306.0 306.0 306.0 306.0 TR
18,7 1.8 17.0 6.1 153 148 - - - - - 191.4
51 4.2 3.4 25 1l 08 - - - - - 55.0
3.6 136 116 136 136 130 - - - - - 13.4
9.9 9.9 9.9 9.4 99 102 - - - - - 99.3
3.7 37 37 37 37 38 - - - - - 37.1
15,7 1.2 166 17.2  17.6 186 191 19,1 191 19.1 - 212.5
L4z 146 15,0 15.3 <155  15.2  29.5  29.5 20,5 29.5 43.7  295.0
88.7 103.5 11¥.3 133.6 118.0 134 162.8 192,34 2218 251.3 - -
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5,4,3,2, NET INCQME STATEMENT
FOR PRODUCTLCN OFF MASTIR AL-SI ALLQY
(SILICU: CONTINL QF 20%)
ALTERNATIVE 1T

S.No. COSTSNATEARS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1,  SALNS REVENUE - - 265,5 354,6 354,6 354,6 354,6 354, 354,6 354.6 394.6 354,6 354.6 354.6 354.6 354.6 354.6

2. PRADUCTION COSTS

2.1 QPERATING COSTS - - 229.5 306,0 306,0 306,0 3U6.0 3C6,0 306,0 306.u0 306,0 306.0 306.0 306.0 306.0 306.0 306.0

2.2 DIPREXCIATIM - - 16.4 16.4 16,4 16,4 16.4 16,4 16.4 16.4 1lv.4 16,4 5.6 5.6 5.6 5.6 5.6

2 ) DNTEREST - - 8.5 8.5 7.6 6,8 5.9 5.1 4,2 3.4 2.5 1.7 0.8 - - - -
- (N SUPPLIFR'S CREDIT - - 4.0 4,0 3.6 1,2 2.8 2.4 2.0 1.6 1.2 Q.8 0.4 - - - -

- LONG-1TiM LOCAL LOAN
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SCB TOTAL FOR ITEM 2 -

254,4  330.9 330.0 329.2 328.3 327.5 326.6 325.8 324.9 324.1 312.4 311.6 31t.6 311.6 3!1.6

3. PRCYF IT, TOSSES - - 1.1 23.7 24.6 25.4 26.3 27.1  28.0 28.8 29.7 30.5 32.2 33.0 33.0 33.0 33.0
4. DNIOCME TRX (857,75%) - - 6,4 13.7 14,2 14.7 15.2 15.7 l6.2 16.6 17.2 1s.6  18.6 19.1 19.1 19,1 19.1
5. NET PRFIT AFTER TAX - - 4.7 lu.0  10.4 10.7 1.1 11.4 11.4 12.2 12.5 12.9 3.6 13.9 13.9 13.9 13.9

6. MCOMULATED PROFIT - - 4.7 14.7 25.1 35.8 46.9 S4.3 70.1 H2.3 94.8 107., 121.3 135.2 149.1 164.0 176.9




5.4,4 Intormal rate of retaem

Basad on calculations of Net Cash-flow and of present Value
by Altermatives of rxcduction of yrimary and wastor Al-Si
&lloys given in ansare IV and V the internal xate of return
would bas

i) for profuctica of primary refined alley (silicon
content of 37%)
22+ }_,0(%_3-22) - 22,58

131) for rroduction of master Al-Si (sdiicon content
of 203)

18 «» 0.9(10-18) = 18.3%
.% L[]

5.4,5 Tey=hot’t pomicd

i) for wodaction of yrimary refined alloy (silicon
content of 37%)

Total copital imvesteent (excluding werking eapital)
163.1 - 400 s2 RS. 159.1 mln.
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Rs, nln,
Yeors of Nek Depre- Intevest Total hocrmlated
Operacion polit cistion ofit profit
1 6,8 13.3 6.6 16.1 26.7
2 11,7 13.3 6.6 | 31,6 £9.3
3 12,2 i3.3 6.0  3L.5 89.8
4 2.3 13.3 5.3 30.9 129.7
5 12,5 13.3 4,6 30.4 151.1
G 12.9 13.3 3.9 30.1 181.2

54 159.1 - 1511

Sded
44) The total cezpital invostment (cexclhiling worlidng capital)
for praduction of muster Al-S1 #1loy (eilicon content of 20%)
204.5 o 6.5 - Rs. 198 mla"l.

5.3 ypars

Years i ket Dere— Inlacest Total  Acarmlated
Opeztion pyofit cixtion profit profis

3 4,7 16.4 £.5 25.€ 23.6

2 10,0 1644 8.5 34.9 64,5

3 10,4 16.4 7.36 3.4 98.9

¢ 10,7 15.4 §.3 33.9 132.8

5 1.1 10.4 569 33.4 163.2

6 1.4 16.4 5.1 32,9 199.1

54198 2662 ¢ venrs

]
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6. Conmparative Table of nmajor technological and techno-
economic parameters by Alternatives of EDU for production
of Al~381i ellops.

>

81,*' Parerxcoter
! Dascription

L4
Tnit 'Ex=lg variaat Acditionsl alternatives fo!
‘for production ,producvion of primary allo)

[ 4
¥
Koy ' ‘of Czmpezreianl .
' ' *41-51 wlloys. ,Elternative ' alternative
' ' t \ 1 ' 11
y ' ' (oduction of * Productcion
' ' ' Jpricery Al-3i* of master
' ¢ ' s8lloy ' alloy witn
' ‘ ¢ ' ' 204 of 2il:
[ ] t ] 7 ’ comnl,
1 2 J 4 5 8
1 Aol cepogity B
~prociation ey 28120 9445 18000
. o=rnfivad llquid
Al-Si alloy " £540 %49 2540
2, Arcandl reyuire-
ments of rav
matericls and
fomacts
2.1 S{llizopite tpy 1162 11182 11162
2.3 Raslin " 2681 2361 2881
2,3 Euxira " o215 213 *213
2.4 Cozl " Ti%8 7753 7136
.5 Petroliva Goke M B2 5762 5762
8.6 Yolrozaup " 38 4433 4438
3,7 Alvdai In
pigs " 21589 -— 9180

2.8 Yanmanosa " 108 - o~




§5.4.6 Ereak-even point
Atermazive I Alternativo II
Priwary Alloy Master Moy
(81 375 ) (81 20%)
mln. apeos
1. Anaucl production
cecst, incl, 13,2 a24.5
1) Varlable casts 110.6 288.5
ai) fizod cosss Ancl,
'Jb':)t e 3 ))'.t -i.“)-tlc 1'.3 o3 23 t 2
Ao neles veaaie wi
Al orpnncity
eperatica, 1€3.0 384,06
3. Bresk~oven point
gt acmred srices
of mrionry acd
rastor v1loy vill
Le renctod et tha
following rote of
utiliz-tion of
pI'Ofl‘.iC'.lon Cf.p-‘lcity 19:8 = 37085 2903 = 43.2!

183-115.6 554.6-223.3

2 3 4 5 é

2.5
2.10
2.1

3.1
3.2

Coprer toy &7 - -
Nicivzl " 87 - -

Hormesiun T 37 - -

fnuund TEIATEMRNTS
{u utilisius

Fowore mln.Kwh, 153.0 142.2 18,7
Tuel 041 " 3148 1338 1630

LIRSSV

Tomr r~virreents gre civon texing ingo secount the puas-cleaniny
unit. Ior tie d witlvat rag-clooniez unit the povor repudraaiat
w411 ko vobined he 2.6 rainkwh. for both alternatives,

3




4. Total investmant (without Rs.ln. 217.2 163.1 20¢.5
gag-cleaning uait)

- ipcluding

4.1 TFixed cupital costs " 1914 1477 184.8
4.2 Township ® 4.3 4.3 4.3
4.3 Margin money (35% of

working C?.pita.l) d 10.5 4.0 6.%

4.4 Intercst during
construction " 11.0 7.1 8.9

5. Total rroduction cost

includiing " 621.1 130.4 304,85
8s1 Operating costs b é20.8 115.4- 306.0.
5.2 Dspreciztion " 18.2 13,3 13.4
5.3 Interest " 3.4 1.7 2.1
€. Taxable profit " 28,7 2.6 30.1
7. Inccos tax | " 4.8 18.8 17.4
8. Not vofit " 10.9 13.8 12.7
. Sizple rate of return b 6.1 9.5 7.2
10, Internal rate of xeiumn X 13.4 22.5 18.3
11, Pay-back period yoor 6.0 5.3 " 8.0
12, Break-¢ven point X 68,9 37.8 49.2
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STIATY COST ESTINATE CF SETTING-UP OF ETPERINENTAL AREDARE ~ T
DITXOUCTRATION UNTD TCLIDING G FORUCE FOR PRODU-

CTION OF PRIUSLY U717 AL-SI AUICY IN ORICHA STATE -
(ALl HALIVE~-T)
Pescription Civil L:x,::tioncalcu}éﬁ?z;gigt = Tbg?i.z,gl;‘g::s Totod
Vooing Voris S Cozta
2 3 4 5 8 7
A, C&ite preraration
Site levelling <518.5 - - - 2619.5
Total for A 2619.5 - - - 2619.5
B. Cooronents of the esperimental
deopotrating Codt
Faw material Storege 2820.8 - 48.2 5355.8 - £655.8
Foreign Exchange corponent (FIC) - - (4882.4) - (4532.4)
har material grinding 775.5 253.9 2281.6 - 3R253.0
F.B.C. - - (18560.7) - (1860.7)
Fead preparation Doom 5435.5 1072.2 - 9930.6 - 16495.3
¥.E.C. - - (8418.7) - (8418.7)
Electric Purnace Docm 13863.6 5339.6 44803.4 - 63706.5
F.E.C. - - (42003.7) - (42058.7)
Including equipment fram third parties - - ( 2002.0) - ¢ 2002.0)



T —

Pneustic Transrort rack

Gonveyor Callery

Dowsr supnly

P.E.C.

Coerrascor Station

PLEC.

Xotor roszds & aveas

¥ater recyrcling unit

F.2.C.

¥ater supply and screrage nel vorks
F.E.C.

Site devolonaent end grechery

Lightliog

F.B.C.

dotal for B

F.E.C,

Incliuding equiment from Third Corxtrias
C. Other costs

Fort charges, transportation & Insurance

Pequireasnts for construction {ncluding
tanporaxy butldings and structure



~35- -

3 4 5 . 6 7
75.0 - - - 76.0

1312.3 - - - 1212.2
351.3 1519.8 1275.9 - 15801.0 |
- - (13254.1) - (13234.1)
205.5 15,2  1336.8 - 1732.5
-~ - ( 1248.7) - (1245.7)

1233.6 - - - 1223.6
825.5 415.4 631.8 - 4833.5
- - (1384.3) - (1364.5)
634.0 85.5 851.2 - 1574.2
- - (145.1) - (123.1)
75.6 - - - 75.8
20.0 33.4 227.2 - 250.6
- - (225.2) - (225.2)

23093.2 9453.2  81651.6 -~  119253.0
- - (74376.2) - ( 74376.2)
- - ¢ 2002.0) - ( 2002.0)

3618.7 3618.7

1206.0 1202.0

P



[

€ 7

Tesign vork -
I.E.C.
Start-un end Coomisslondny

Budld-up 0of ad dnististive strciure,
hrigy nod teeinins ~f Persouncl

o=l

F.B.C.

Tax on Ltwe-how

Traisio,; of YTadinra anwerts in tre USSE
¥.EC.

£13scition for Tovilt hxports Caputed to
lixiia oo constsuctionnz rndl araction
supcrvicion, stari-un snd cuosisngionine
during eairly oporation wxd performiace

guarant:e tests, eollection of 1nitial data
for dotailed ergl:isoring

' E.Ce

Iucae~Tax oa services of ovietl Ixporis
Q-trol, Co-ordinetiun 8 Comissioning
Tl for €

2
4 ..‘l.c.

Totz2l for A+ B+ C 3712.7

P.E.C.

At7.1  3647.1
( 1218.%)( 121£.8)
691.0 613.0

5.0 5.0
32300.0  2000.0
\ 2000.0) (2070.0)
£00.0 £30.0
1750.0 1710.0

( 855.0) ( 855.0)

3830.0 3330.0
{ 27G7.0) (3757.0)
1107.0 1107.0
1828.2 128.2
10473.0 1207390
( 6340.8)( 6940.8)

e AR Aoy
10C73.GA21725.5

(G340.8) (31317.0)




S
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1 2 3

Incluiing Bquipment frem Third Countries =
Contingemciog (3X of civil works and

5% of equipaent cost) 8z1.4
- F.E.C. -

Total without gas cleaning ond township 31G34.1

F.E.C. -

Including equipment from Third countrdies -

Gas cleaning -
Infracture (Towaship) -
Total 31634.1
¥.E.C. -

Including equipment fram Third countries -




4 S 8 7

- (2609.0) - (2002.0)
474.4 3234.0 5&)5.2 597G.0
- (2C18.7) ( 208.2) (3326.¢
9562.6 ‘ £5865.8 20469.2 147731.5
- (77954.9) ( 7142.0) ( 85143.9)
- (2002.0) - (2002.0)
- - 31183.3 31183.3
-~ - 4282.3 4283,3
9962.6 85665.8 55941.8 183204.1
- (77994.9) { 7149.0) (85143.9)
- £62002.0) - ¢ 2002.0)




~38_
SW2ARY COST ESTILATE OF SEITING-UP OF EXPERINENTAL ANNERUIE = 34
DODYSTRSICY UNIT IDTLIDING i FUIIWACE FORt PrODCy-
JOU OR Al~SY ATIS0S IM CRIToA STATE
CALTLTTLRIVE 1)
g‘ Description Colerlated cost -~ Tomi Mg
* Civil Eroction udpaent Cther costa Tctal
Toaris Tror.s {rat
. 1 2 3 4 5 7
A, Site Preparation

) Site levelling 2619.5 - - 2619.5

Total for A 2619.%5 - - 2619.5

B. Oreonents of the Experivental-

Doreonstration Unit.
2. Rxe matorizl stornce 2020.8 493.2 S336.8 8635.8
P &3 Roreign Exchauye Oonponentt (F.E.Q.) - - (4882.4) { 48382.4)
s. Reow materdsl grinding 755.8 258.9 2231.6 3238.0
4. Yood Proparation Boom 5485.5 1072.2 9930.6 18495.3

F.BOCO bt - (8413.7) ( 8418.7)
5. Elactric Furnace and Metallurgical

Room 27920.0 Co83.3 61555.9 0¢459.4

F.E.C. - - (61324.7) (61324.7)

Including equimment from third

countries - - { 2002.0) ( 2002.0)
€. Pnauatic transport rack 76.0 - - 75.0
T, Comrocny gallery 1o12.3 - - 1:12.3

. _ _ B R e -
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1 2 P
8, owor SUpply ©93,3
-~ ¥.B.C. -

9. Compressor atation 283.5
F.%.C. -

10. Motor roads and arens 1223.6

1. ¥ater recycling Unit £456.5
Fli.C, -

13. Tatar axpply and scuerage networks 634.0
F.E.C. -

1. ite development and grochery 75.6

14. Iiphting 20.0
F.E.C. -
Total for B 42149.8
Fr.Z.C. -
Including Equ t {rom third
ccuntrica -
Total terc A 4. 44769.3
P.E.C, -

C.

Inchndine Fruipment from third
countiriecs

Othor charoea

- PRI
Couscangaavtallony o

a e e ma———a



4 5 G 7
1019.8 13275.9 -- 15801.0
- (15254.1) -. (13254.1)

158.2 1338.8 - 1752.5

- ¢ 1246.7) - ¢ 1243.7)
- - -- 1223.9
415.4 $331.6 - 4803.5
- { 1334.6) - ¢ 1525.6)

5.5 852.7 - 1574.2

- ¢ 125.1) - ¢ 125.1)

- - - 5.6
33.1 227.2 - 220.8

- ¢ 225.2) - ¢ 205.2)

11431.9 £5434.1 - 152013.8
- ¥ 92702.2) ~ (92703.2)
- ¢ 2002.0) - ( 2632.0)

11431.9 68434.1 - 154535.3
- (92702.2) - (£2702.2)
- ¢ 2002.0) - ( 2002.0)
- - 4335.0




S

Lo~

1 2 3
1§. Ioquiraseats for conctruction includ-
inz terorary bulldings end
structuns, -~ -
. 17. Deoign ' -
F.E.C. -
18. Stert-up and cormissions. 1 -
R 19. Fatld-up of nirintstrative structure
hiring and training of personael -
20. Enow-hoy -
P.E.C. -
21, Tox on Enow = how -
2, Training of Indian Exports in the USSR -~
P.E.C. -
23, Alocation for Soviet Experts deruted to

Inlia for construction and erection
supavicion, stast=an and ceemlscioning
durin; early opcratisns and porformonce
guarantes tests collection &f initial

data for detallod enginceriny -
F.B.C. -
24, Incoore-tax on services of Sovist Experts -
23. Control, co-ordinuation and cormissioning -

- Total for C -




3615.8
(1526.3)
o10.5

5.0
2000.0
(2300.0)
§00.0
1740.0
{ S05.0)

3530.0
(2767.0)
1107.0
2319.5

<2146.8

165G.0

3815.8
(1525.3)

210.5

5.0
2000.0
€2000.0)

860.0
1740.0
€ ©55.0)

3830.0
(2757.9)
1107.0
2319.5

22748 [} 3
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3 4 5 7

F.E.C. - - - (7248.3) (7213.3)
Total for A+ B+ C 41722.3 11431.9 £3334.1 2;7’&5‘.8 1T7384.1
Fub.Ce - - (S2%02.2) (7246.3)  ( £3580.5)
Inclwiing Bquipaent from third

countries - - ¢ 20032.0) - $ 2002.0)
GContingencies (82 of civil works and

9% of equipment couts) 1243.1 571.6 4521. €82.95 74128
F.5.C. - - { 4533.1) ( 217.4) ( 4552.5%
Total 46112.4 12%03.5 10343547 23431.3 184202.9
F.5.C, - - (57327.3) € 7435.7) (1¢4302.0)
Including Equipnent from third

countries -~ - ( 2002.0) - ( 232.9)
Cas Clearicg Unit - - - 31133.4 31128.2
Infreutructure (Tornsadp) - - - 4252.3 42893,3
Total 46112.4 12003.5 103253,7 58503.9 (220275.5
F.5.C. - —_— ¢ 97327.3) (7465.7)  (10£803.0)
Includirg Equipment from third

oourntries - - ( 2002.0) - ¢ 2002.0)
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ANNEXURE - ITX

Cost estinate of mumal operating costs for pruduction
of primary (Silicon content of 37X) and master (Silicon
oontent of 20 Al-Si Alloys.

Prim:zry alloy production is 2.445 tpy
Master elloy production is 18,000 tpy

: Primary Alloy taster Alloy
Cost item Unit gﬁe L content 13 37% 81 content 45 7%
NG ost QQant. [$5T0 5
TR RS, Th. 2.
2 3 4 5 6 7 13

1, Raw nziorials & inputs %
1.1  Si1lizsndite ooncantrate t 1000 11173 11173 11120 11130

1.2 Ecolin, dry cleaned * 2200 2881 6338 2830 6325
1,3 Quartzite t 200 1776 858 1782 353
1.4 Aluoiua t 2810 3221 2051 3222 8054
1.5 Coal t 200 7764 2329 7738 2327
1.6 DPetrolem coke t 8500 6432 22512 §760 20160
1.7 Molasses t 85 4439 422 4448 422
1.8 [Electiode paste t 7810 831 6490 828 6457
Total for 1 £8670 86232
2. Flux
2.1 Comwn oalt t 300 162 49 162 43
2,2 Cryclite t 17000 47 799 49 793}
2.3 Potascliua chlorids t 4000 47 188 49 188

Total for 2 1033 1035
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i 2 3 4 & 6 7 8 |

3.  Utilities
3.1 Power 1000 kw. 303 133373 40679 143678 43727
3.2 Rl oil 4 2800 1332 2730 2070 8708
3.3 Industrisl Vater 1000 L8 300 7467 2239 7560 2268

Totsl for 3 45518 61791
4. Priméry aluinium t 12590 - - 9130 130528
8, Cost of onncver JO0O Re, =~ - 2877 - 8417
6. Pepadr ond rairtenarcs

(2.5 of eyudpaent cost) " - - 2370 - 2850

Total varisla cogts

(iters 1 to D) 110801 293314
7. Cvzrasad enzis

0.2%5 ot 1~3) - - - 221 - £31
8, Interest on vorkdng capital

131y - - - 1350 - 2178
e. Adtrinistrativo end sales

costs - - - 3200 - 7200
t2l fixz=d costs

(itas 7 t0 9) 4T - 10609

Total Cperatinz costs

(itexz 1 to 9) 115372 80533
10, Dorrocistion® - - - 13344 16374
11. Interest - - - 1830 2103

Totsl production costs - - - 130368 44355

Production cgsts par ton

of allow -~ - - 18.3 18,0

epreciation 43 calculated basing on follosing norms

- tildny cod civil works - 5%

- erulrrount ~10%

- pre- T oproduction costs - 10X
- trocoidn - 3L
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CALCITATION OF NIT CASTT MIOW AND OF PRESENT VAILLE
FOR_PIONMCTIN OF PRIMARY RETINED ALZOY WITH SIL-
1CON CONTINT OF 375
ATIVE 1)
COBSTS / YEARS 2 a a 5 6 7 8 9 10 1 12 13 14 15 16 17 g
A. CASH INFLOW
SALES IEVINUE - - 122.7  163.0 163.0 163.0 162.0  163.0 163.0  163.0 163.0 163.0  163.0 163.0  163.0 163.0 163.0 - 2y,
B. CASH OUTHLOW, TOTAL C52.8 -2.1 -102.6  -148.8 -148.5 -148.2 -138.0  -147.8 -147.4  -147.1 -146,9 -177.8 -151. -140,2 -140.2 -130.2 -130.2 - 37.§
BQUITY CADITAL _s2.8 2.1 - - - - - - - - - - - - - - - —a7.4 -
ALDITIONAL (OST OF GAS - - - - - - - - - - - =32 - - - - - - -
CEANING UNIT
- - - 3 - - - 1- - 14 - - - - - - - - - - -
it T DAINT 6.6 - 17.1 - 16.8 - 16.1- 15.4 14,7 -~ 141 13.5 -12.8 -12.1 -11.6 )
CULIATING COSTS = = - 86.6 -115.1 -115.4 -115.4 -115.4  -115.4 -115.4  -115.2 -115.4 -115.4 -115.4 -115.4 -115.4 -115.4 -115.4 - _re
- - - 3 - - M - - - - - - - - - - - -t
INOMETAX - - 9.4 - 16.0 - 16.3 - 16.7 - 17.2 17.7 -17.9 18.2 - 18.7 - 19.1 - 24.4 -24.8 - 24.8 - 24.8 - 24.8 ?
. AT CASH FLOW (AcB) -52.8 -2.1 20,1  14.2 1.5 1.8 15.0 5.2 15.6 15.9  16.1-14.8  11.6 22,8  22.8 22,8 22.8 37.3 o
D. DRUSINT VALUE
¢ o 42,9 -1.4 10.8 6.2 52 4.3 35 2.9 2.4 2.0  11- 1.2 0.8 1.3 1.0 08 0.7 0.9 -
@ ~43.3 -1.4 1.1 8.9 5.4 4.5 a7 3.1 2.6 2.2 18 -1.4 0.9 1.4 1.2 0.9 0.8 L1 o+ °

*
-
T
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' B
o CWit /7 YL 1 2 3 1 5 6
AL CASH MW
I, SAES HEVESUE - - 565.5 351.6  354.6 351.6
B. CASH OUTITOW, TOTAL 66.0 -2.1 -244.9  -391.8 -341.4  -341,1
1. BLITY CAPITAL 6.0 -2.1 - - - -
2. ADOITIONAL QST OF GAS - - - - - -
CLEANING UNAT
3. LRID RLDAYENT - - B85 -221 -21.2 - 20,4
4. UMIATING QUSTS - —920.5  -30G.C  -305.)  -306.0
o IR TAX - -6.9 - 137 -14.2 - 11,7
€. NET CASH FLOW (A-B) £6.0 -2.1 -21.1 12,8  13.2 13.5
D. PRESINT vAllE
2 19% -55.5 -1.5 -12.5 6.4 5.5 4.8
@ 1nx -55.9 -1.5 12.8 6.6 5.8 5.0
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10N OF NET COH ITOW DRESINT VY

N OF MASTIR M5 NIOY %1 SILICON CONTENT

-
QF 201
ATIVE 1D

7 8 9 10 n 12 13 4 15 18 17

351.6  354.6 354.6  354.6  354.6 354.6 354.6 354.6 354.6 354.G 354.5 - B

-310.7 -310.4 -310.0 -339.6 -339.3 -320.1 -339.4 -325.1 -325.1-325.1 -325.1 43.7 -~5003.

- - - - - - - - - - - 43.7 - 233
- - - - - - 31.2 - - - - - - - 3
- 19.5 - 18,7 -178 -17.0 -7'%.,1 -153 -134.8 - - - - - - 19101

-306,0  -306.0 -306.0 -306.0 -30G.- -306.0 -306,0 -306.0 -30G6.0 -306.0-306.0 - ~I514.%

-15.2 - 15.7 ~-16.2 -16.6 =~17.2 -17.6 - 18,6 -19.1 - 19.1 - 19.1 - 19,1 - - 212,5,

13.9 14,2 14.6 15.0 15.3 = 15.5 15,2 29.5 - 29.5 29,5 29.5 43.7 2u6.0
4.1 3.5 3.1 2.6 2.3 - 1.9 1.6 2.6 2.2 1.8 1.5 1.9 -2.5
4.4 3.8 3.3 2.9 2.5 2.1 1.8 2.9 2.5 2.1 1.8 2.2 + 0.9
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