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LIST OF ABBREVIATIONS

EDU Experimental demonstration unit (consisting of production of SPA, convertine
SPA and CPA into foils, treatment of foils by etching and forming)

o

BALCO Bharat Aluminium Company, Lid.

BBU Bidhanbag unit

PTMC Polytechnaw/Metalconsult - author of Feasibility study
NCAER National Council of Applied Economic Research

SPA Super purity aluminium
aluminium content min. 99.99 % and above

HPA High purity aluminium
aluminium content min. 99.95 % and above

CPA Conumercial purity aluminium
aluminium content about 99.5 %

FTP Foil treatment plant
wTp Water treatment plant
WWTPp Waste water treatment plant
LV low voltage
HV high voltage
D.C. direct current
DB distribution board
AC air cenditioning
metric ton
metric wns per year

NOUrsS

IEA N . N N N N EE AN AN OGN AR EaE

purity analysis
meter
milimeter

m micron

MWH megawatthours

Rs (K¥) 1.OOO Rupees
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1. EXECUTIVE SUMMARY (RESUME)

1.1 Project background and history (Chapter 2)

The Bharat Aluminium Company Limited (BALCD), a Government of India enterprise intends
to expand the product range and to establish the production of Super pure aluminium (SPA)
and condenser foils from it.

A Feasibility Report to set up a Demonstration Unit for the production of 5(X) tpy SPA metal
was preparzd with the assistance of UNDP vide project No. DP/IND/S4/007 by VAMI
(Russia). This project has not been implemented. Another UNIDO Contract No. 92/090) has
been signed between UNIDO and Polytechna Co., Lid. for the provision of services relating
to the Establishment of an "Experimental Demonstration Unit (EDU)", for Manufacturing
Super-pure Aluminium and Condenser Foils from It".

A market survey was conducted by BALCO to assess the potential demand for SPA metal and
condenser foil in India. While there was no demand for SPA metal as ingots, condenser
producers need etched foils and formed high voltage foil in the amounis exceeding tie
projected capacity.

The preposed EDU will consist of a new plant for production of SPA (according to VAMI
project) and of 2 new plant for treatment of plain foii by etching and forming. Production of
plain foil from slebs will be provided on the existing equipmeat, which wiil be revamped.
1.2 Market analysis and marketing strategy (Chapter 3)

"Marke: Survey aind Study of Super Purity Aluninium” which has been at the disposa! to the
team preparing the feasibility study, represents a good survey of the SPA market beth in India

and elsewhere in the world.

Findings of the "Survey” were complemented and modified by the team of experts during
their visit in India.
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Actual (past) demand was indicated in tons of slabs of several purity grades SPA/year (see
the following table):

Past and projected demand of SPA slabs (tpy)

Year Demand
1985 141.81
1986 164.60
1987 22367 observed
1988 265.89
1989 234.04
Sc.1 Sc.2
1990 318.65 318.65
1991 35330 353.30
1992 38794 387.94
1993 42453 424.53 projected
1994 457.22 457.22
1995 491 84 491 .84
2000 665.82 62346
2005 83818 78580

Projected demand of SPA 99.99 ¢ inin. skabs for the year 1995 was 491,84 tons. This amount
represented abour 245 tpy of anode foils.

Future demand is fully based on a linear projection of the increasing production of capacitors
(30 4 yearly in 1975 - 1987), covering almost the entire SPA demand in India. Tt may be i
subject of discussion, whether such an increase rate would keep a constant pattern during
pericd of 30 years without any tendency to sonie saturation level. Nevertheless, it is obvious
that any of its future estimaies stands higher than the production capacity of EDU analyzed
in this project.

After several modifications in accordance with discussions held with the main consumers of
foil in India. the following production programme and prices have been adopted for the
feasibility study.

- SPA plain anode foil - 10ty 350 Rs/kg
- CPA cathode foil - 60 tpy 990 Rs/kg
- LV anode foil (etched only) - 100 tpy 2.170 Rs/kg
- HV anode foil (eiched only) - 10 tpy 2,170 Rs/kg
- HV anode foil (etched and formed) - 40 tpy 3,340 Rs/kg

The expected sales revenues could be estimated at 435.2 mil Rs/year.

Market capacity is higher (both present wnd future) and the whole projected capacity of EDU
will be utilized in India.
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1.3 Materials and other production factors (Chapter 4)

The basic raw material for production of coadenser foil is a commercial - grade aluminium
metal (CPA) in the amounts of 505 tpy. This is converted in 3 stages.

1. stage - purification of SPA (anode foil) and melting of CPA or production of low
content alloys (cathode foil) and casting of slabs

2. stage - converting of slabs to plain foil
3. stage - treatment of plain foil by etching and forming

Besides the CPA. other industrial products are used as for instance chemicals for etchirg and
forming and chemicals for treatment of water and for disposal of used water.

As for uiilities, ihe following are needed in the course of plain foil treatment by etching and
forming:

- electric power 10,530 MWh
- raw water 96,000 M*
- compressed air 294000 M

1.4 Location and site (Chapter 5)
BALCO operates two units located on sites at:

- Korba, Madhya Pradesh State
- Bidhanbag , West Bengal State

Korba is a large integrated aluminium complex established at the end of 1970's as a "green
field" project with sufficiently provided infrastructure and based on principles of zonal
planning.

Nature of main production buildings is mainly steel structure provided with cranes.
Supplementary buildings are mainly precast concrete structures.

Bidhanbag is a medium size metallurgical plant set up at the end of 1930's and gradually
extended until 1960's.
Main production buildings are precast concrete structures.

1.4.1 Selection of location for EDU

The possibility of using existing equipment both in Korba and in Bidhanbag was respected
during the selection of technology location.
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1. stage - In accordance with VAMI pruject the purification of CPA is proposed in Korba,
where three new cells will be installed in smelter. The slabs can be cast on the existing
equipment where a new ladle with a stand will be used. Moreover, the installation of ALPUR
BATCH equipment is recommended in present report.

2. stage - Converting of slabs can be made on existing equipmert partly in Korba (strip
rolling - thickness 0.6 mm), and partly in Bidhanbag (foil rolling). Foil rolling mill in
Bidhanbag must be modernized.

3. stage - The treatment of plain foil will take place in the new FTP plant (foil treatment
plant).

Proposed FTP can be located in either of the plants in Korba or in Bidhanbag. As a part of
the swdy, selection of site in each plant has been carried out and connection o existing
services has been made.

In principal. technical propasal for technology and for construction is identical for both
locations. Investmznt cost for technology and for construction in each site is almost the same.
More important is operational cost or other factors.

Operational costs differ for the following reasons:
- electrical power is more expensive in Bidhanbag than in Korba,
- transportation of Al semiproducts is necessary in both ways if FTP is located in Korba.

On the basis of economic evaluation the preferable location of FTP is in Korba. Savings on
operationai cost are not substantial and therefore in the process of evaluation also other factors
may be of a significance. e.g. overali development of the company. social aspects
(emplovinent) and others.

1.4.2 tmpact of FTP on the environment

For treatment of condenser foil chemicals are needed in quantities as follows:

- for etching and forming operations 136.5 tpy
- for water treatment plant 106.5 tpy

In total 243.0 tpy

Maost of the dissolved salts and used water will be drained from the process into waste water
treatment plant, which forms part of the technological process.

Liquid waste contains salts (mainly NaCl) in the quantity of 3,000 - 4,000 mg/l and before
being discharged it must be diluted twice with other liquid waste inside of plant.

Solid_waste contains Al (OH); with dissolved salts and will be carried to deposit site in a
form of mud.
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Fly away waste is negligible, only vapours are exhausted from basins during etching and
forming operations.
1.5 Engineering and technology (Chapter 6)

EDU is proposed for the nominal capacity of 220 tpy, out of which 150 t is treated anode foil,
60 t is treated cathode foil and 10 t is plain foil.

The following production programme was determined on the basis of discussions with
consumers of condenser foil in India:

- low voltage anode foil 100 tpy
- high voltage anode foil 50 tpy
- cathode foil 60 tpy
- bipolar anode foil 10 tpy

The first two ems are treated by etching and some of them by forming according to wishes
of customers. The cathode foils are weated only by etching, the bipolar anode foils are
delivered as plain foils (without treatment).

Maximum capacity of treated anode foil is limited by capacity of production of SPA and by
the possibility of remelting scrap. According to VAMI project the yield of SPA is 67 % which
means that the satisfactory quality of SPA 99.98 % minimum is reached in the amount of 370
t of the total preduction of SPA. The maximum capacity of treated anode foil is 183 tpy. In
case of imported SPA slabs, the maximum capacity of anode foil is 210 tpy and 90 tpy of
cathode foil. The capacity can be increased to 300 tpy by increasing time fund of the
equipment from 6,000 hrs to 8,000 hrs and by increasing number of workmen from 87 to 100.

The recommended technological process is as rollows:
1. stage:

According to VAMI project, purification of commercial aluminium produced in Korba is
based on application of a three-layer method of electrolytic refining. Three purifying cells
with amperage of 70 kA will be installed in Korba smelter. The slabs will be cast directly
from a special tapping ladle using the existing caster in the cast-house in Korba plant.

For degassing the melted metal ALPUR BATCH equipment is recommended. As the cathode
foils are made of CPA or of alloys the respective slabs are to be produced by usual methods
in Korba.

2. stage:
Converting slabs into foils will be carried out on the existing equipment partly in Korba (strip
rolling) and partly in Bidhanbag (foil rolling). Whereus the existing equipment in Korba is

fully suitable for this operation, the foil rolling mill installed in BBU will have to be
modernized.
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Since the required dimensions of foils are as for

- cathode foil min. 30 microns of thickness and 500 mm of width

- anode foil min. 70 microns of thickness and 500 mm of width

only modemization of so-called rough rolling mill is considered as sufficient. Thae respective
modernization of the mill and its accessories will be provided by the Lauener Co. (former
Von Roll) of Switzerlard who produced the existing mills.

3. stage:

The whole foil treatment process proceeds from the storage of plain foil through annealing,
brushing, etching, forming, checking and packaging.

The foil treatment is based on electrochemical process consisting of two op:rations: etching
and forming. By etching operation the effective surface of condenser foil is increased several
times. During so-called forming (i.e. - wiwdic oxidation) the surface of etched anode foil is
covered by thin layer of aluminium oxide. In order to attain clean surface of plain foil with
a desirable cubic texture the foil must be annealed and brushed.

The foil finished »n the rolling mill in BBU will be annealed and then trimmed and div:ded
to coils of weight of 50 - 80 kgs. Foil will be winded on spools ¢ 70 mm and transported in
soft state to the new foil treatment plant (FTP).

Existing equipment in EBU will be used for this operation, however about one third of the
whole condenser foil assortment has to be annealed twice to reach the requested quality . For
this purpose a small resistance chamber furnace is proposed to be instalied in FTP.

Brushing, etching and forming of foil is carried out on one-purpose production lines. These
lines will be in continuous operation with unwinding of coils and their winding after treatument
operations, For this purpose production lines are equipped with unwinding and winding
station.  Coils are jointed by squeezing one through another.

- Brushing lines consist of two supporting rollers with three brushing rellers each. Brushing
rollers rotate in the counter direction to the foil shift. All the brushes are made of steel and
phosphoric bronze wire.

- Etching and forming lines consist of contacting rollers, tanks with chemical solutions, tanks
with rinsing water, spraying jets, drying tunnels and length measuring equipment. During
processing various types of chemicals as NaCl, Na,SO,, H,PO,. H,BO, are utilized.

Main new production equipment is proposed in the following numbers:
resistance chamber furnace for annealing

brushing line

etching line for anode foil

etching line for cathode foil

- forming line

' T T
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Other equipment is proposed for the following purposes:

- trarsport of material - trolley crane (crab), lifting trucks
- testing of production - instruments for checking of quality, laboratory accessorics
- maintenance - equipment for smail repair works

In order to reach the good gnality of foil, cleaned water is used for preparation of solutions
and demineralized water is used for rinsing of foil, therefore the water treatment plant is
necessary to be built.

Raw water brought into the plant is treated in clarifying reactor and filtrated by means of a
sand filter. The treated water is used for bath preparation, in laboratory and for refilling in the
cooling circuit. Treated water also becomes a source for production of demineralized water
which is necessary for rinsing of foil. Ion exchangers are used in demineralization process -
strong acid catex in the first stage and strong basic anex in the second stage.

Besides the water treatment plant a waste water treatment plant is necessary so that treated
water could be discharged in a quality corresponding to Indian Standards.

Waste water treatment plant is processing waste waters from both water treatment plant (mud
from clarifying reactor and waste water from demineralization process) and from production
process (rinsing water and used solutions).

Waste water treatment Process comprises:

-treatment by alkaline (trcatment of pH)

-precipitating of undesirable elements in a form of mud by using coagulant and poly-
flocculant.

Sedimentzd mud is thickened in dewatering fucility to reach the level of 25 - 45 ¢ of dry
solids.

Electro-chemical process of etching and forming is using direct current source individually
for each etching and forming unit.

Parameters of D.C. sources are different for etching and different for forming operation:
- sources for etching are 2 kA for cathode foil, 2 - 20 V

- sources for etching are 8 kA for anode foil, 2 - 20V

- sources for forming are 50 - 500 A for HV anode foil, 20 - 800 V

Sources for etching are wired through an impulse switch, which is necessary for reaching high
gain quality foil.

Connection to electrical power from existing sources in Korba or in Bidhanbag (depending
on the resolution about location) will be made via ground cable into transformer station

situated in the new foil treatment plant on the Ist floor.

New production processes are equipped with airconditioning system which provides for
cooling to transformer station and to sources of D.C., for ventilation and exhaust.
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1.6 Organization of EDU, overhead and other cost (Chapter 7)

EDU will consist of 3 sections:

section 1:

Process of purifying of SPA proposed by VAMI including casting of slabs will be
incorporated in the existing smelter.

No other overhead cost will be needed.

section 2:

Process of converting slabs into foil will be incorporated in the existing rolling mull plant in
Korba and foil plant in Bidhanbag.

No other overhead cost will be needed

section 3:

The foil treatment plant will be headed by production manager. Direct subordinate staff to
production manager is as follows:

- secretary

deputy manager (technical control)

chemical ergincer (laboratory)

electric engineer (el. shop)

supervisor for water-treatment

supervisors for production.

Supervisors for production are responsibie for the production process in 3 shifts assared by
4 working groups (continuous duty).

4

1.7 Human resources (Chapter 8)
The number of 87 employees is assumed as necessary for foil treatment plant.

Out of this number as minimum as 4 must have a university degree and minimum of 10 must
have secondary school education.

Ratio between skilled and unskilled workers is about 1:1. Skilled workers are envisaged in
machinery, electrical engineering and chemistry.

In Bidlanbag, two shifts will be needed for production of plain foil on foil rolling mill and
for auxiliary operation. Six workers are required for this purpose.
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1.8 Project implementation (Chapter 9)

Implementation stages are proposed as follows:

Establishment of project team

Basic engineering

Tendering

Evaluation cof bids and awarding contracts
Detailed engineering

Construction

Supply and erection of equipment

Start up and commissioning

Production

O 00NN bW N -

Proposed construction of all stages of EDU is 15 months, supply and erection of equipment
for the same is 18 months.

Construction period is proposed in duration of 2 years. Beginning of production up to 30%
is proposed at ihe end of 2nd year, 80% at the end of 3rd year and full production of 1(X)%
in the 4th year from starting construction.

In accordance with the latest development of opinions and requirements concerning in
particular the construction and start-up schedule of the project, the following implementation
programime is proposed:

- after modernization of equipment and engineering in Bidhanbag (foil rolling, duration
1 year), production of SPA foils (10 tpy) wi'l start immediately, using imported SPA
material,

- after construction of etching/forming facility (duration 1.5 year) production of anode
and cathode foil will start, also based on imported SPA,

- after construction of SPA purification facility (2 years duration, VAMI project) the
entire production of foils will use domestic SPA as input material (80 % in the first
year of such operations and full capacity thereafter).

1.9 Financial appraisal (Chapter 10)

Financial analysis of the project has been prepared for two basic alternatives of the project

(foil treatment in Korba or in Bidhanbag) and based on the Computer Muodel for Feasibility

Analysis and Reporting (COMZAR) developed and widely used by UNIDO.

The following taxes and duties have been applied on imported items (according to BALCO
indications):
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A. Equipment:

1.
2.

3
4.
5

Ocean Freight and Insurance
Customs Duty

(a)  FTP facilities

(b) Foil plant equipment
Port Handling

Inland Transport and Insurance
Know-how tax

B. Slabs/Foils:

1.

AR

The following financial parameters have been adopted for financial analysis:

Ocean Freignt and Insurance
(a) Slabs

(b) Foils

Custoras Duty

Port Handling

inland Transport and Insurance
Entry Tax

All prices and costs correspond to 1993 level.

12 &% of cost

25 & of CIF
89 % of CIF
1 % of CIF
2 % of CIF
25 % of fec

S % of cost
7.5¢ of cost
20 % of CIF

1 % of CIF

2% of CIF
0.5% of cost

(after items 2t } to 4)

- Prices and cos:s resuiting from VAMI report (1986) have been updated to 1993 level
using an average 10 % inflation rate indicated by the Indian counterpart. It means that

each financial flow has been multiplied by 1.1% = 2.14.

- For foretgn investment cost calculation (import from Switzeikind and from the Czech
Republic), an exchange rate of 20.0 Re/ICHF and of 1 Rs/i CZK has been adopted.

- The complete financial analysis is based on constant prices which makes it possible
to compare both technical alternatives of the project. However, according to the wish
of the Indian part, a cashflow and net income surveys for 10 % inflation on sales and

costs have been added as well as the same without taxation.

Five subjects of investment costs had to be taken into consideration separately, due to
different construction schedules:

- SPA purification

- Slab casting
- Strip rolling
- Foil rolling

- Foil treatment
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Five products and one by-product had to be modelled separately due to different technology
used and thereof resulting structure of the:r operating costs:

- SPA plain anode foil

- CPA cathode foil

- LV anode foil (etched only)

- HV anoage foil (etched only)

- HV anode foil (etched and formed)

and products of “other use”

The “other use” products (tab sheets. lead wires and similar) represent a lower quality by-
preduct of the purification process. Since it is not to be incleded in the project appraisal, its
financial impact (costs and sales) has been neutralised in the COMFAR model.

Therefore, both the investments and the annual production costs used in the computer model
represent a slightly complicated calculation procedure retlecting among others the time plan
of construction and production build-up of particular products.

This i+ the reason why the investments and production costs are presenied in a very ageregate
manner it this seummary, with reference to a detsiled data description in chapter 1) The
project alteraative with fail treatment in Korba is used in the summery, since the finsncial
piarameters of both alternatives are very similar.

Total investment cost:

These investments (partially also during productions are indicated in the following COMFAR
structure (Rs (XX

Description of investment 1994 1995

Laxl. site preparation, development 963.440 (L.(0}%)
Buildings and civil works 28.327.786 0.600
Auxiliary and service facilities 0.000 0.
Incorporated fixed assets 2508440 (1.0(Y)
Plant machinery and equipment 105,010,000 464 305800
Pre-production capital expenditure $0.718.000 0.000
Working capital 0.000 618968
Total 240,108,620 365024768

Initial data are indicated in chapter 6.
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Project financing:

In accordance with BALCO requirements only loans are assumed to be used as the external
financial sources for the project in the following schedule (Rs 000):

Year 1994 1995
Loan 240,190 361.677.3

A long-term loan (10 years amortization, 18% interest rate, constant principal, yearly
repayments) has been used in the project with no debt service problems in the financial
cashflow.

Total production cost:

These costs are extensively modified during the first years of operations in accordance with
the production build-up and due to initial vtilizatien of imported input materials. An already
‘stabilized’ year (1999 - fifth year of operation) is presented in this summary with reference
o details in chapter H) and COMFAR tables (Rs (X6).

Year 1999

Factory costs 68,135.360
Adminisinative overheads 2460585
Indiv. costs, safes and distribution 1,408.-157
Direct costs, saies and distribution 0.000
Depieciation 64,822,290
Financial costs 75.825.070
Total 212,652.262

Of it 25.103 % variable.

Financial analysis

The financial analysis shows a high degree of profitability for both alternatives of the project
giving a good level of project stability under worsening conditions (lower sales, higher costs).
The following parameters represent some of the typical financial statements of the project
(1,000 Rs):

Net present value on investment:

- 15 9 discount rate

- 16 yeurs horizon for NPV computation, income tax excluded accerding to BALCO
requirements

NPV = 1.345,709.0
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Internal rate of return:
IRR =5526 %

Pay-back period:
FBP = 3 years

Simple rate of return:
(5th year of operations as an example)

- On equity
ROE not indicated (no equity used)

- on investment
ROI = 45,208¢%

Break-even analysis:

The break-even chart (1999, financial cost included in the fixed costs) indicates the break-
even point at approximately 40% which is a satisfactory value (with the financial costs
excluded the break - even point is slightly over 20%)

Sensitivity analysis:
This analysis has been made in the break-even chart and in the intemnal rate of return charge.

The former analysis has been in particular aimed at decreasing sales prices and increasing
fixed or variable part of total production costs which may become potential risk parameters.
Variation of 10 and 309 kas been examined with the worst case (-30% saies prices and +30¢7
fixed costs) moving the break-even point to the value of 80%.

The latter analysis shows the highest degree of the IRR sensitivity to sales prices, then to
initial fixed investiment whereas the sensitivity to the operating costs is almost negligible.

Conclusions:

The financial statements indicate a high profitability and financial viability of the project of
condenser foil production, in both of its alternatives, even under conditions of a purely loan
- oriented financing.

From purely financial point of view, the alternative assuming the foil treatment facility in
Korba is slightly better. Higher transportation costs (re-transport of foils back from
Bidhanbag) are more than comgpensated by lower energy costs in Korba in cemparison with
Bidhanbag.

However, since the differences between the alternatives are really very small, environmental,
social and other aspects may be taken into consideration.
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2. PROJECT BACKGROUND AND HISTORY

2.1 History of the project

The Bharat Aluminium Company Limited (BALCO). a Government of India enterprise, owns
and operates an Integrated Aluminium complex at Korba (M.P.) with a production capacity
of 100,000 tpy of aluminium metal along with matching capacity of semis like rolled and
extruded products. Properzi continuous cast and rolled rods, etc. In addition, BALCO also
operates a semi fabrication comple vhich converts 5,000 tpy of primary aluminium metal
into semis like rolled and extrude! products, conductors and foils etc., at Bidhanbag (West
Bengal). Thus, in short, BALCC owns and operates aluminium production and semi
fabrication facilities up to and inclusive of the manufacture of aluminium foils.

In order to expand the product range, BALCO intends to diversify into the production of
Super Pure Aluminium (SPA) metal which is a high value-added product having potential in
the electronics industry, and its entire requirement is being met from import. Accordingly. a
Feasibility Report to set up a Demonstration Unit for the production of 300 tpy SPA metal
was prepared with the assistance of UNDP vide project No. DP/IND/S007 by VAMIL
{Russia).

In the meantime, a market survey was conducted by BALCO to assess the potential demand
for SPA metal, which reflected sbsence of demand for SPA metal as ingots but substantial
demand projecied for SPA metal foils in etched and formed condition which is currently being
met from imperis. In view of this, it was decided to prepare a Feasibility Report for setting
up a Demonstration Unit for the manufacture of Super Pure Aluminium and its convarsion
into condenser foils.

2.2 Description of the project idea

Etched and formed foils are the main inputs in elecirolytic condensers.

Electrolytic condensers basically consist of two metal plates electrically insulated by a
dielectric medium. Aluminium of high purity is used in the two metal plates - anode and
cathode.

Plain aluminium foils of appropriate purity grade are etched and formed before using a~ anode
and cathode foils,

Indian producers of electrolytic condensers import foils of various quality. There are more
than 15 major condenser manufacturers in India. The production of aluminium electrolytic
condensers in India recorded annuai growth of over 30 percent during 1975 to 1987. This
trend will probably continue to year 20035,
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No Indian capacitor manufacturer is currently having etching facilities and neither there is a
plan for having the same. Two of capacitor manutacturers (KELTRON, Cannanore and
ELCOT New Era Technologies, Hosur) have some capacity for forming of low voltage anode
foil, but substantial quantity of high voltage anode foils are being imported.

BALCO intends to establish experimental demonstration unit (EDU) consisting of new plants
for production of super pure aluminium (SPA) and for treatment of plain foils. Production of
foils from SPA slabs (anode foil) and from Al alloyed slabs (cathode foil) will be provided
on the existing equipment.

The site for new treatment piant will be chosen either in Korba or in Bidhanbag according
to economical evaluation and with respect to other factors.

2.3 Initiator of the Project

The initiator of the EDU project is Bharat Aluminium Company Limited (BALCO), the
Government of India undertaking. BALCO was founded in the year 1965. The head office
is located in New Delhi.

The existing Aluminium Complex at Korba under BALCO consists of: bauxite mine, alumina
plant, smelter, fabrication complex.

Besides this, the Company also manages the Jaykaynagar unit (Bidhanbag) located about 250
- 300) km from Calcutta. It consists of foundry, extrusion plant. rolling plant and foil plint.

A market survey was conducted by BALCO and its results are included in two reports:

- Report by NCAER (National Council of Applied Economic Research) titled "Market
Survey aand Study of Super Pure Aluminium”.

- Report by Department of Science and Technology of Government of India titled
"Technology Status Report on Electrolytic Capacitors”.

Market survey reflected absence of demand for SPA metals as ingots but there is a substantial
demand for SPA as metal foils both etched and formed. Therefore, it was decided to prepare
a Feasibility Report for setting up a Demonstration Unit for the manufacture of SPA and its
conversion into condenser foils.
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2.4 Executor for the preparation of Feasibiiity study

UNIDO Contract No. 92/090 has been signed between the Unied Nations Industria!
Development Organization Vienna, Ausiria and Polytechna Co., Ltd., Prague/Metalconsult Co.,
Ltd., Prague. The Czech Republic for the provision of services relating to the Establishment
of an "Experimental Demonstration Unit (EDU) for Manufacturing Super-pure Aluminium and
Condenser Foils from it"- Feasibility Study. The project DP/IND/83/007 executed by UNIDO
is a pre-stage for manufacturing condenser foils.
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3. MARKET ANALYSIS AND MARKETING STRATEGY

3.1 Market analysis

"Market Survey and Study of Super Purity Aluminium™ (Volume 1, Main Report, (Indian)
National Council of Applied Economic Research - NCAER, April 1991) has been at the
disposal to the feasibility study team as a principal background for the market demand
considerations.

The survey was sponsored by BALCO Ltd. and it represents a good survey of the super purity
aluminium market both in India and in the world, taking into consideration its contemporary
state and including some scenarios of the future demand development.

The findings of the Survey were subsequently complemented and modified in accordance with
the results and findings achieved during the fact-finding mission of the feasibility study team
and afterwards. The latest information is included in the "Record Note of Discussions”
prepared after the fact-finding mission (September 1992) and in the "Record Notes of
Discussions” prepared during the subsequent visit at leading capacitor manufacturers in Indii
(November 24, 1992).

3.2 Data and alternative projection methods

Since it has been found that the Indian industry is not able to produce the super purity
aluminium at present, there are basically three strategies for any future development:

- import from SPA producing countries (lialy, Japun, Germany, France, Switzerlund,
United Kingdom, Poland),

creating @ domestic production capacity for SPA (purification, conversion to foil and
subsequent etching and forming operations),

- some combination of the previous two possibilities leading to partial import or partial
export of the domestic market deficit or surplus respectively.

From the general point of view, the following data for market analysis are needed:

- potential demand for the SPA in India, present and future, taking into consideration
the SPA being usually a semi-product finalized subsequently into some immediateiy
utilizable products (foils, wires etc.),

- potential capacity of domestic manufacturer(s),

- import prices of the SPA or soine final products of it (including custom duties and
transport taxes),

FINAL REPORT, Volume I, Page 22




- domestic production and distribution costs and domestic market prices of the SPA
products,

- potential export prices of the SPA products for the possibility of exporting some part
of the domestic production.

From this particular project point of view the complexity of the necessary marketing data
was reduced because the project is clearly oriented to creating own production facility
represented by the Demonstration Unit for manufacturing SPA and condenser foils from it.
Therefore, specification of the required production capacity is the aim of this part of the
feasibility study.

3.3 Determination of market size for products

Since it has been fourd that there is no domestic SPA production in the country at present
and the entire demand is met through imports, it is obvious that all this demand represents a
potential marker capacity for the domestic production. However, a quality aspect has to be
taken into account (at least during the start-up years of production) affecting negatively this
optimistic estimate.

The use of the SPA in India is oriented into four sectors:
- Electrolytic condensers (95 % of the entire demand),

- Aeronautical indusiry,

- Electronic industry,

- Atomic energy.

Thus, this project dealing with the production of SPA foils for capacitors covers a decisive
part of the entire SPA consumption in India.

A survey of the actual projected annual demand of the SPA foils in the NCAER report has
been used for determination of the potential marhet. Whereas the actual (past) demand was
indicated in tons of slabs of all purity grades per year and their equivalent in foils, the future
projection was represented by SPA demand (tpy) following two alternative scenarios - 80 kg
SPA per 100,000 capacitors (Sc.1) and reduced to 75 kg SPA per 100,000 capacitors after
1996 (Sc. 2).

Therefore, the past demand has been converted to be equivalent to the future projection (SPA
representing 42.2 % of all purity grades of HPA), which resulted in the following figures:

FINAL REPORT, Volume I, Page 23




Past and projected demand of SPA slabs (tpy)

Year Demand
1985 141.81
1986 164.60
1987 223.67 observed
1988 265.89
1989 284.04
Sc.1 Sc.2
1990 31865 318.65
1991 353.30 353.30
1992 387.94 387.94
1993 42453 42453 projected
1994 457.22 457.22
1995 491.84 491.84
2000 665.82 623.46
2005 838.18 785.80

Future demand is fully based on a linear projection of the increasing production of capacitors
(30 % yeurly in 1975 - 1987), covering almost the entire SPA demand in India. It may be a
subject of discussion, whether such an increase rate would keep a constant pattern during a
period of 30 years without any tendency to some saturation level. Nevertheless, it is obvious
that any of its future estimates stands higher than the production capacity of EDU analyzed
in this project.

It should be taken into account that the capacity of the SPA purification, wiich is the initial
operation of the whole foil manufacturing process, is determined by the VAMI project of
1986 and should be (in accordance with the Terms of Reference) cespected.

Therefore, it will be the production capacity of EDU that will determine the pa:t of the Indiun
market which will be covered by this first domestic source still giving a lot of space to
imports. This capacity is indicated below, in the "Production Programme and Plant Capacity”.

It is the question of the future develcpment in the market and of the experience with SPA

production in the demenstration unit how the production/import ratio will change in the future.

##*NOTE#**
The sales revenues of the lower grade SPA utilized for other purposes than condenser foils are not
included in the sales within this project as assumed and agreed with BALCO.
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3.4 Sales programme and marketing of products

Sales proeramme

The sales programme assigned to the project covers 3 types of condenser foils:

- SPA > 99.98 9% anode foils, etched and formed

- CPA about 99.7 % cathode foii, etched

- SPA plain foils for bi-polar capacitors

Further, SPA < 99.98 % earmarked for lead wires, tab sheets, etc. is obtained as by-product.

***ATOTE kkx
In contrast with Market Survey ihis report considers also the utilization of SPA purity grade 99.98%
and above for production of anode foil.

Marketine strateey

Since the entire potential market for the items indicated above is represented by Indian
condenser manufacturing industry the marketing activity wes aimed at this area. The results
can be summarized as follows:

Market capucity is (at least at present) higher than the assumed capacity of the
projected demonstration unit.

The capacitor manufacturers are not interested in utilizing the super purity aluminium
in slabs for their own manufacture of foils.

Whereas there is some capacity for forming of anode foils with some of the capacitor
manufacturers (or the foils imported are alreedy treated in this way), there is no
etching fucility there and no plans for establishing it.

The market is fully saturated by imports, but the manufacturers of capacitors are
willing to utilize domestic foils.

The only conditions are competitive prices and, in particular, the quality which must
be comparable with that of the imported material.

Production programme and sales revenues

Sales revenues per year will depend on the production programme and sales prices applied
on the market.

The following figures have been adopted in accordance with the NCAER repoit and BALCO

indications.

- SPA plain anode foil - 10tpy 350 Rs/kg
- CPA cathode foil - 60 tpy 990 Rs/kg
- LV anode foil (etched only) - 1) tpy 2,170 Rs/kg
- HV anode foil (etched only) - 10 tpy 2,170 Rs/kg
- HV anode foil (etched and formed) - 40 tpy 3,240 Rs/kg

The expected sales revenues could be estimated at 435.2 mil. Re/year.
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4. MATERIALS AND OTHER PRODUCTION FACTORS

4.1 Characteristics of raw materials and inputs

The raw materials and semi-products can be divided according to 3 stages of production:

1. stage

2. stage

3. stage

- commercial crude aluminium metal from the electrolysis cell-rooms. This is
converted by purification to SPA and cast to slabs.

- SPA slabs for production of anode foil and CPA slabs for production of
cathode foil form semi-product that is converted to plain foil on existing rolling
equipment.

- plain foil is a semi-product used for production of condenser foil by means
of etching and forming.

In this chapter the raw materials and semi-products needed in the 3. stage are specified. Other
raw materials for purification of metal (1. stage) are stated in VAMI project. The slabs are
specified in the flow charts 6.02 and 6.03 - Volume 1L

4.1.1 Classification of materials for treatment of foils

Raw materials and inputs required for production of treated aluminium condenser foil:

- plain aluminium anode foil

- plain aluminium cathode foil

- ciloride of natrium NaCl

- sulphate of sodium Na,SO;

- boric acid H,BO,

- phosphoric acid H,PO,

- dihydrophosphate of ammonia NH;H,PO,
- ammonia hydrate NH,OH

4.1.2 Requirements for raw materials and inputs

For processing of aluminium condenser foil by etching and forming the foils with the
following parameters are to be used:

Anode foil

- purity of aluminium 99.98 % minimum
- foil thickness 0.07 - 0.1 mm
- foil thickness - bipular capacitors 0.04 mm
- foil width 500 mm
- weight of coil 50 - 80 kg
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Cathode foil - quality of foil

a) purity of aluminium 99.5 % minimum
b) alloys of AIMn, AlICuMn, AlFeMn, amount of alloyed elements up to 2%
- foil thickness 0.02 - 0.05 mm
- foil width 500 mm
- weight of coil 50 - 80 kg

Chemicals required for etching and forming process:

NaCl - technical purity
Na,SO, - technical purity
H;BO, - purity analysis (p.a.)
H,PO, - pa.

NH,H,PO, - pa.

NH,OH - pa.

Concentration of chemicals required for water treatment and disposal of waste waters:

Water treatment plant (WTP) - FeCl;.6H,0 - min. content of FeCl, 60 %
- Ca(OH), &4 % min.
- H,SO, 94 % min.
- NaOH 9§ % min.
Waste water treatment plant (WWTP) - NaOH
- AL(SO,),

Flow sheets of material and utilities are given in tables No. 4.01, 4.02, 4.03 - Volume 1II.

4.2  Consumption of raw materials, water and energy

The amount of 210 tons of treated aluminium foil for production of electrolytic condensers
is envisaged in the following assortment:

100 tons of LV anode foil for etching only

50 tons of HV anode foil for etching out of which 40 tons for forming

60 tons of cathode foil for etching only

The consumption of raw materials and energies for the stated assortment is calculated as
follows:
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Consumption of plain foils

TABLE 401
SORT OF MATERIAL UNIT AMOUNT
1 Anode Al foil for treatment t 257
2 Anode Al foil for bipolar cap. t 10
3 Cathode Al foii t 75
Al foil in total t B 342
Amount of chemicals required for etching and forming
TABLE 4.02
ITEM DESCRIPTION Requirement Requirement
in kg/t of foil in t in total
1 NaCl 4328 89.0
2 Na,SO, 110.7 23.25
3 H.PO; (for passivation) 300 1.8
4 H,PO; (for forming) 100.0 4.0
5 H,BO, 3640 14.56
6 NH,0H 40.0 1.6
7 NH,H,PO, (for passivation) 450 1.8
8 NH,H.PO, (for forming) 20.0 0.8

Chemicals required for water treatment and for disposal of waste waters

TABLE 4.03
ITEM DESCRIPTION Concentration Requirement
in t/year
For production of demi water
1 FeCl; . 6H.0 60 9 min. 50
2 Ca (OH), 84 % min. 10.0
3 H.SO, 94 % min. 24.0
4 NaOH 98 % min. 17.0
For WWTP
5 NaOH 45.0
6 Al(SO,), 5.5
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Consumption of el. power per 1 t of treated foil

TABLE 4.04
MWH In total
Sont of foil
Etching Forming
Anode LV 25.0 290 540
Anude HV 25.0 159.0 1840
Cathode 7.0 - 70

Consumption of el. power for the overall assortment for the production of 210 t/year.

TABLE 4.05
tpy

Sort of foil MWH
etching forming in total

Anode LV 100 - 2.500)
Anude HV 50 - 1,250
Anode HV - ) 6,360
Cathode 60 - 420
In total 10,530

Consumption of compressed air (without oil admixtures) is 1,400 m’t of treated foil.
Considering treatment of 210 t of foil the overall need of compressed air is 294,000 m*/year.
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Water requirement

TABLE 4.06
ITEM SORT OF WATER UNIT AMOUNT

1 Demineralized water for rinsing of foils m’/hr 6.0
2 Ciarified and filtrated water for

technology, preparation of solution,

laboratory m’hr 3.0
3 Re-filling to circulation circuits m'/hr 40
4 Consumption of water for housz purposes

in WTP m’/hr 3.0

In total m'/hr 16

Annual consumption of raw water is 96,000 m’.
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Annual Requirements for Raw Material and Ultilities

TABLE 4.07
Years from start of operation
ITEM DESCRIPTION UNIT
I.st year 2.nd year
i Al anode foil t 205.6 257
2 Al anode foil for bipolar cap. t 10 10
3 Al cathode foil t 60 75
4 NuCl t 7i.2 89.0
5 Na SO, 1 18.6 2325
6 H,PO, t 46 58
7 H,BO, t 116 14.56
8 NH,H. PO, t 20 26
9 NH,OH t 1.3 1.6
10 FeCl,, 6H.0O t 4.0 50
li CaOH), t 8.0 10.0
12 H S0, ' 192 240
13 NaOH t 49.6 62.0
P4 ALLSO,), t 44 55
13 Power for etching MWH 3,336 4.170
16 Power for forming MWH 5,088 6.360
17 Annual consumption of raw water | M’ 76,800 96,004

FINAL REPORT, Volume I, Page 31




4.3 Selection of Supply Programme

Selection of the supply programme is determined by consumption of materials in the
production process, continuity of operation, schedule of material consumption. availability of
storage areas, capacity of transport means etc.

Supply programme is also based on the following presumptions:

- on-going production in the amount of 30 t, i.e. approx. 60 days

- finished products on stock in the amount of 20 t, ie. approx. 1 month production.
Annual consumption of material and chemicals is presented in the tables No. 4.01 and 402,

the necessary stock supplies are proposed as follows:.

Stocks of Raw Materials and Ulilities:

TABLE .08
t days
Al fuils 83 9t
Nu«Ci 15 60
Na.SO, 4 60)
H.PO, i 60
H.BO, 258 o)
NH,H.PO, 05 60)
NH,OH 0.25 60
Chemicals for WTP, WWTP 13.0 64)

4.4  Spare parts

Spare parts have been allowed for the new foil treatment plant.
These are provided for the following sections:

- drives

- heating devices in basins

- regulaiors

contacting of foils

electrical accessories

Cost for spare parts and regular maintenance per year is approximately 5 % of overall
investment cost of the equipment.
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4.5 Production cost estimate - materials and utilities

Qy Total cost
Rs 000
ftem R Unit Cost item Unit cost
Year fror start Year from start
of operation Rs 000 of operation
Ist 2nd Ist 2nd
2736 320 |t Al foils
1 109.2 1368 |t Chemicals for etching 4,377
and forming 35016
2 85.2 165 |t Chemicals for WWTP 1.003.2 1.254
and WTP
R S523 1 10530 [ MWH | EL power for etching {a} Site
and forming Korha 1OOGO 424 10,530
{h) Site
Bidhuabag 10951 13,689
1.3
4 Packing rsterial estimate 160 200
TOTAL (a) 13.085.8 6361
(b) 15.615.% 14.520
# 54 NOTE#**

The table contains cost estimates relating to treatment of foils only.
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5. LOCATION, SITE AND ENVIRONMENT

5.1 Location

In accordance with the UNIDO contract the following Indian states for the EDU location were
to be considered:

- Madhva Pradesh State, the BALCO's plant in Korba region,
- West Bengal State, the BALCO's plant in Bidhanbag, in Javkaynagar region.

5.1.1 Korba aluminium plant

Plant at Korba was established at the urm of 1970's and 1980°s. It is located at the foot of the
Plutkapahar range south of the Indian plain. The area is highly industrialized with richest raw
material resources of India.

The plant was conceptually conceived as a large industrial complex respecting principles of
sonal planning with sufficiently established sources of energy, infrastructure, communications
and rail tracks. An integrated township area with population of about 20000 people was built
in the vicinity of the plant. The township has a post office, police station, hospital, several
schouls, training center and cinema hall. As a governmental incentives policy a decent quzlity
housing schemes off houses were provided for the employees working in the plant.

Main production sheds are steel structures on concrete foundations cladded with asbestos
sheets. Auxiliary buildings such as transforiner stations, air-conditioning units, pump stations
and offices are mainly concrete structures with facades made of concrete panels or plastered
brickwork with paint finish.

About 7,000 people is employed in the plant.

All buildings are documented in general layout plans in sections provided with coordinates.

The climate is tropical, monsoon type with three distinct seasons

- winter season from December through February, temperatures descend as low as 4
to 10 deg.C,

- hot dry season from mid March to mid June. Dust storms are frequent at this time,

- hot wet season (monsoon) from mid June to mid October. During the rainy season
the temperatures may reach 45-50 deg. € and are usually accompanied with high

humidity (95 - 98 %).

The average annual rainfull is approximately 150 - 157 cm, most of which occurs during the
monsoon season - about 73 rainy days.
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5.1.2 Plant in Bidhanbag

The Javkaynagar rezion forms part of Indo-Gangetic alluvial plain in the north-cast of India.
The area is highly industrialized and rich with raw materials such as iron. coal, bauxite and
copper. Number of coal mines, steel plants and other heavy industry enterprises are
established there.

Plant at Bidhanbag was set up in 1938 as a medium size self contained metallurgical plani
incorporated within a coal mine. Since 1940’s the plant was gradually extended until 1960's
when it consisted of alumina plant, smelter, casting house, roliing mill, extrusion plant, foil
plant ard conductor plant. Main production buildings are mude of concrete structure with
plastered brickwork facades. At present, casting. rolling, extrusion and conductor plants are
in operation. The cther plants were closed down, buildings left in a poor condition and stili
deteriorating.

The unit is complemented with simple dwellings for employees and with couple of residential
houses.

The area 1s interconnected with rail tracks and roads.

About 1.000 people is employed in the plant.

¥ ¥ ¥ x x

Existing equipiient in Korba and in Bidhanbag wiil be used for the new production and
transport of waterial is envisaged petween both places Tt is assumed that mest of aluminium

will be transported by road as the railway is not used se much for frequent time losses.
Relution of Korba and Bidhanbayg is shown on the diagram below,

BIDHANBAG plast
New Delkg
L2030 km

o Asan:dl

KORBA plant Calcuna
100 km

O, Korha

Caleutna

Bombay
70 km

1,209 &m

approx. 104d km
M

Bombay 1,200 km
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5.2  Main Factors for Selection
of the Foil Treatment Plant (FTP) Location

The location of the FTP was discussed with BALCO representatives, taking the following
factors into consideration:

52.1 Supply of primary aluminium

5.2.2  Possibility of utilization of the existing facilities

5.2.3 Transportation costs of raw materials and inputs

5.2.4  Possibility of power supply

5.2.5 Availability of skilled labour

52,6 Required investment and preduction costs for construction and operation

5.2.1 Supply of piimary aluminium

Production of priary aluminium is situated in Korba and therctore location of SPA
production proposed by VAMI project in existing smelter in Korba is respected.

5.2.2  Possibility of utilization of the existing facilitics

Existing facilities for slab casting, hot rolling and cold rolling of strips wiil be utilized in
Korba and foil rolling facility will be utilized in Bidhanbag.

5.2.3 Transportation costs of material and inputs

Foil treaument plunt (FTP) can be located either in Korba or in Bidhanbag.

Foil stock is produced in Korba and transported to Bidhanbag to be converted into plain foils,
In case FTP is situated in Bidhanbag, transport of material wili take place orly once in the
form of strips in direction Korba - Bidhanbag. In case FTP is situated in Korba transport of
material will take place in both ways, i.e. in the form of strips in direction Korba - Bidhanbag

and in the form of foils in direction Bidhanbag - Korba.

However, transportation of material is unavoidable irrespective of the definite location of FTP.

5.2.4  Possibility of power supply

In both places there is electrical power, compressed air and water available.

Price of electrical power in Korba is 1 Rs per 1 kWH (state in 1992). Operational cost for
consumption of electrical power in Bidhanbag will be 1.3 times higher than in Korba. Consi-

dering the annual consumption of 10,530 MWH/vear this represents sum of 3,159,000 Rs per
year.
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5.2.5 Availability of skilled labour

Conditions for recruitment of employees of the required skills are convenient in both Korba
and Bidhanbag.

5.2.6 Required investment and production cost for construction and operation

Detailed comparison is given in chapter 10.

5.3  Environmental impact assessment

5.3.1 Impact of domestic conditions in India on construction of the new plant

- Climatic conditions (high temperatures, high humidity and rainy seasons) will not affect
construction and assembly of technological equipment, which will be adapted to tropical

conditions.

- High temperature is regatively affecting operational cost as a result of increased
consumption of electric power for ventilation to D.C. power supply and transformers.

- Quality of raw water is not affecting production as the new plant has its own water
treatment plant. This is necessary for providing demineralized water of prescribed quality.

Specitic electrolytic conductivity at 25 °C 1 S/em max.
pH 6.5-7
Si0O, content 1 mg/l max.
CI' content 0.2 mg/t max.
Fe content 0.2 mg/l max.

5.3.2  Impact of the new foil treatment plant on the environment

Treatment of foil is an electrochemical process with the need of chemicals (anorganic salts)
in guantities as follows:

for production of etched and formed foil 136.5 tpy
for water treatment plant 106.5 tpy
in total 243.0 tpy

Overall amount of water required for production is 9 m*hour,

From this amount - demineraiized water requirement is 6 m'/hr
- clean industrial water requircment is 3 m*fhr
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Overall consumption of raw water is 96,000 m*/year even though a partial re-generation is
provided. Most of the salts and used water will be drained from the process inte waste water
treatment plant which forms part of the technological process.

The following quantities of liquid and solid wastes arise in the WWTP:

- liquid waste 52.400 m’/year

Anorganic salts (mainly NaCl) are diluted in the quantity of 3,000 - 4,000 mg/l.

These wastes can be discharged out of the plant providing they are further diluted twice with
other liquid wastes in the plant. In this way the requirement set by Indian Standard is met.
In the liquid wastes a content of boron is envisaged in the amount of 26-50 mg/l. This content
exceeds Indian Standard by 20 times. Should this content of boron be in compliance with 1S
the liquid wastes must be drained into neutralization plant where the 20 times dilution is
probable or the wastes must be drained into sewage/drainage system with high flow capacity.

- solid waste

Mud from waste water treatment plant mainly containing AI(OH,) will te carried to deposit
site. Mud is not toxic but due to the presence of salted water it is not suitable for further
processing. '

In the process of etching of fuils, losses of Al are within the range up to 38 %. Arised
AltOH), is regulurly drained from etching basins and depusited as mud aiter separation from

etcaing solution. About 330 t of mud is created in the process of treating 332 t of plain foils.

Compound of mud is as follows:

Al(OH), -26401
waier - 49514
Nal - 1321t
Na,S0; - 33t

Mud will be deposited on & non-permeable dumping site. For the future, market possibilities
in chemical industry will be explored.

Dust arising from brushing operation is extracted and separaied in a dust catcher in the overall
amount of approx. 3.6 Vyear with the maximum size of particles (0.1 mm, This amount of dust
is considered to be small and therefore further processing is not envisaged. Dust will be stored
on & dumping site. Permittable limits for effluent discharged in inland surface water in India
are presented in the table No 5.01.

- fly away waste

Installed airconditioning equipment mainly provides ventilation to production areas and
cooling to electrical equipment. Bearing in mind that the etching and forming process operates
with the approximate working temperatures of solutions 80-90 °C, vapours are extracted from
each basin or fram the complete Lines. Extract ducting will be provided by eliminator of drops
which ensures that extracted emissions comprise water vapoeurs without harmful chemicals,
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6. ENGINEERING AND TECHNOLOGY

6.1 Production programme and plant capacity

6.1.1 Quality requirements on products

Condenser foil will be produced and supplied to Indian consumers after completing Al
refinery, modernization of roil rolling mill and after erection of the foil treatment plant.

Production progrumme and EDU capacity are dependent on the Indian customers demand and
on SPA production capacity limits used for production of anode foil.

Indian customers require etched cathede foil 500 mm wide.

Annde foil is either required as etched (for LV condensers) or etched and formed (for HV
condensers). Anode foils for HV condensers are formed by customers in 20 % of cases
approx.. the remaining demand of approx. 8() % is being met by purchase. Required width is
also 500 mm.

Small amount of plain anode foil with no electro-chemical surface treatment is also required.
These foils are supplied in surfuce quality after passing rolling operation and they are used
tor bipolar condensers.

- Chemical composition:

(a) For anode foil, SPA is used in purity grade higher than 99.99 %. According to
experience of consumers and producers of etched and formed foil alumirium of
purity 99.98 % can be used in some kinds of condensers, too.

Minimum content of impurities is important in forming of cubic texture during the
rolling and annealing of strips and foils. Maximum content of elements is as follows:
Si - 0.006 % max.,

Fe - 0.005 % max.,

Cu - 0.003 % max.,

Zn - 0.005 9% max.,

Ti - 0.002 % max.

(b) For cathode foil, CPA is used in purity grade of 99.7 % approx. Beside the electrical
capacitance, tensile strength is important and therefore some elements as Mn, Cu, Fe
are added to aluminium. One of the used alloys is specified as follows:

Mn = (1.5 - 1.8)%, Fe = (0.6 - 0.8)%, Ti = (0.04 - 0.06)%, remaing part = Al.
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- Dimensions and mechanical properties
(a) Anode foil

thickness 70 - 100 micrometer (0.670 - 0.100 mm)
(for bipolar condenser 40 micrometer)

tolerance of thickness + 8 %

weight of coil 50 - 80 kg (exceptionally 100 kg)

tensile strength Rm 80 MPa max.

(b) Cathode foil

thickness 20 - 50 micrometer
tolerance of thickness + 8§ %
weight of coil 50 - 80 kg (exceptionally 100 kg)

tensile strength Rm 90 MPa min.
Both anode and cathode foil are 500 m wide, tolerance -}, +} mm.

Max. content of C! on the surface of foils is 0.5 mg/m’.

6.1.2  Assortment and quantity requirements on production

As described in chapter 3 - following production programme has been agreed with BALCO:

Anode foil - low voltage 100 tpy
Anode foil - high voltage S tpy
Anode foil for bipolar condenser 10 tpy
Cathode foil 60 tpy

In total 220 tpy

6.1.3  Plant capacity
The capacity of EDU depends on utilization of the newly proposed purifying cells (according

to VAMI project), on utilization oi existing equipment in Korba and in Bidhanbag and on
capacity of the new foil treatment plant.
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@) Purifying cells (VAMI project)

Production capacity of cells in response to purity grades of SPA:

Item Al content min. % Quantity
No.1 tpy
1 99.995 55
2 99.99 2430
3 99.97 2430
4 99.95 48.5

For production of anode foil item 1, 2 and half of item 3 can be used, i.e. 5.5+4243.0+121.5=
370 tin total. Considering the 1% loss while casting slabs operation, the maximum capacity
of pwifying cells is 366 t approximately, which amount is adequate to 183 t of finished
treated foil (etched and formed). Equivalent ratio of slabs to treated foils is 2:1, minimum
purity of anode foil is 99.98%.

Nominal capacity (feasible normal capacity) of treated anode foil 160 tpy
Nominal capacity of production of SPA slabs 320 tpy
Maximum capacity of treated anode foil 183 tpy
Maximum capacity of production of SPA slabs 366 tpy

(maximum capacity is limited by amount of SPA of grade purity 99.98 %).
(b) Existing equipment in Korba and Bidhanbag

- Existing equipment in Korba which will be used for converting slabs into foils has a large
capacity compared to the amount of semiproducts produced for condenser feil. Required
capacity is only 1.5 % of the total capacity of equipment. This figure applies to equipment
for machining of slabs, hot rolling, cold rolling, annealing and slitting. Equipment has
sufficient capacity reserve for production of foil stock.

- For production of foils in Bidhanbag, the 4 high non-reversible roughing mill will be used.
At present this mill is producing 300 t of semiproducts for further processing on the finishing
mill.

After revamping, the roughir.g mill will be producing 288 t of plain condenser fuils in
finished size. The mill will be utilized in two shifts for this production programme.

Remaining capacity will be available for other production purposes (approx. 1 shift).

Calculation for setting up usage time see in Chapter 6.3.2.
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(c) Foil treatment plant

Production equipment is proposed for the nominal capacity of 220 tpy. Maximum capacity
is determined by the limited capacity of incoming SPA material which is 250 t. This capacity
will be met by increasing usage iime on etching and forming units.

6.2 Proposed technology

Setting up production of SPA and foils from it depends on materialization of the following
3 technological stages:

- producticn of super pure aluminium in a form of slabs,

- conversion of super pure aluminium slabs into plain foils for anode and of pure or
alloyed aluminium slabs to plain foils for cathode,

- treatment of plain foils by etching and forming to obtain condenser foils of specific
quality.

6.2.1 Super pure aluminium production

Establishment of super pure aluminium production envisaged under the project
DP/IND/84/007 is based on application of a three-layer electrolytic refining commercial-grade
aluminium metal. The major item of the process equipment is a purifying cell with amperage
of 70 kA. There will be three pots installed, two of these being constantly in operation, the
third pot will operate at two modes, i.e.

- ai the mode of electrolyte preparation and cathode impregnation,

- at refining mode.

The purifying cells will provide 540 t of molten metal per year. Every two days the 3 t
vacuum ladle will be prepared with molten metal. The production unit will be situated in
Korba Aluminium Smelter in the cell-room No. 75. The supply of molten primary aluminium
will be provided directly from existing cell-rooms.

The super pure aluminium will be cast into slabs with the weight up to 3 t per each slab. This
weight is determined by parameters of existing rolling mill in aluminium complex in Korba.

+ Slab casting

In accordance with the results of the VAMI project and in compliance with the Record Note
of Discussions in India, the slab casting will be provided directly from the vacuum ladle
which is to be used for tapping. The ludle will have a self heating system for pre-heating and
have a cover to minimize heat loss from tapped metal. This ladle will be placed on a stand
and shall be tilted by means of chain-pulley block to control the pouring rate during casting.
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"SNIF" system (ALPUR BATCH) for cleaning of degassing of hot metal before casting can
be considered. This system involves spinning of metal for removal of oxides and entrapped
gases and will be used also for other production.

Direct casting of slabs from ladle does not allow for remelting scrap. Temperature of metal
after refining is 770 °C - 810 °C, which seems insufficient for the scrap to be remelted.

If the scrap is to be recycled the following method of double melting may be considered:
Melted SPA m=tal is cast into pigs. Pigs along with large item of SPA scrap are remelted in
the existing oil furnace once in a quarter in batches of 70 - 90 t. The melted metal is then
transferred into holding furnace from which slabs are cast.

In respect of the above stated fact that the method of direct casting was preferred, the
financial analysis is eluborated solely for this method as for the selected ong, however both
methods are shown on drawings (Volume II. - Drgs. No. 6.01 and 6.02).

Chips, trims and toil scrap can be remelted separately in electrical induction furnace, cast into
pigs and used as charge for production of aluminium conductors.

CPA slabs or alloyed aluminium slabs used for production of cathode foil could be produced
in a similar way.

6.2.2 Plain foil production

According to the purpose the condenser foil may be divided as follows:
- fuil serving in condenser as anode (so-called anode foil)
- foil serving in condenser as cathode (so-called cathode foil).

Incoming material for anode foil is aluminium of minimum purity 99.99 % (possibly
aluminium of range 99.98 - 99.999%) which is being obtained through refinery and by means
of casting into slabs (ref. 6.2.1).

Incoming material for cathode foil is aluminium of different purity from 98 % to 99.7 %
alloyed with supplementary elements as Mn and Cu. Several alloys with close tolerance in
chemical compound are used.

Muterial for cathode foil will be produced and cast into slabs in Korba in the existing foundry
similarly as material for anode foil.

The rolling plant in Korba is equipped with one 4-high reversible hot rolling mill for rolling
up to thickness of 4 mm and with one 4-high reversible cole rolling mill for rolling up to
thickness of 0.4 mm. The piant is also fully equipped with auxiliary appliances such as
furnaces-heating, homogenizing, annealing and with slitting machines. The rolling plant can
prepare coils suitable for rolling of finished foil of 500 mm width.
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Bidhanbag plant operates two 4-high non reversible mills with parameters suitable for
condenser foil rolling. Modernization is recommended in order to provide higher quality of
produced foils (tolerance in dimensions).

6.2.3 Treatment of condenser foil

The capacitance of a condenser is proportional to the area of the plates, i.e. of the anode and
cathode plate. The effective surface can be increased several times by the etching process.

The capacitance depends also upon the material of the dielectric. The dielectric for aluminium
electrolytic capacitors is aluminium oxide "formed” on the anode foil by an anodization
process. This aluminium oxide is very thin dielectric with very high insulation resistance.

Treatment of plain foils will be provided in the newly proposed plant. This plant will be
located in Korba or in Bidhanbag depending on various conditions and on economy
considerations.

Etching and forming of foils is an electrochemical operation carried out continuously on
production lines with unwinding of strips and their winding after the course through individual

baths. Strips are jointed by squeezing one through another.

Quality of the treated strips is determined by the following:

chemical purity of incoming foils

- texture of material

- selection of electrical parameters

- selection and preparation of chemical solutions (salts)
purity and quality of used water.

Quality of treated foil is checked by means of special methods and laboratory equipment:

LV anode etched foil: - metering of el. capacity
- laboratory testing of forming

HV anode formed foil: - metering of el. capacity
- laboratory testing of forming voltage

Cathode foil: - metering of el. capacity
- laboratory testing of stability

Spectroscopy is used for checking of chemical composition (impurities). Small thickness of
foil necessitates special apparatuses for metering of mechanical properties.

The foil treatment process proceeds from the storage of plain foil through annealing, brushing,
etching, forming, metering, checking and packaging of finished products.

o
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Storage of chemicals, preparation of solutions and mud keeping serve as accessory processes.
Water requirements are met by building up of raw water treatment plant.

Used water flows from basins into waste water treatment piant and after disposal it is to be
drained out.

Feeding of equipment is provided by installation of transformer station, distribution stations
and by rectifiers of voltage and current for individual production lines including impulse
switches.

Ventilation is provided to individual rooms in order to reduce heat gains from equipment as
well as to provide extraction of vapours from production lines.

6.2.4 Proposed layout plan arrangement
The production building is proposed as 2 storey with partial basement.

Situated in the basement is part of water treatment plant (WTP), waste water treatment plant
(WWTP) and cooling water pumping station. A water tunnel is proposed in the basement to
take pipes which are linking storage tanks, WTP and WWTP with production lines and
containers for preparation of chemical solutions. Also cable shaft is proposed to start at
basement level.

On ground floor plan the main production processes are located, i.e. etching, forming,
anpealing and brushing. On ground floor the WTP and WWTP are situated in the part of the
shed above the basement area. Some of the containers interlink the basement with ground
floor and Ist floor, the clarifying reactor reaching up to the top roof level. Changing rooms
for 87 employees are proposed on ground floor. Storage of foils and compressed air station
are situated adjacent to the forming plant.

Located on the first floor there are rooms for transformers, distribution boards and rectifiers.
This electrical equipment is located above the etching plant so that the length of busbars is
minimized. Below the electrical rooms there is cable space proposed 2.1 m high.

Preparatory rooms for solutions, storage of chemicals, power sources for forming, laboratory
and offices are also situated on the 1st floor. Connection between the sources for forming and
transformers is made by cables routed on a sheltered cable tray at roof level. On the rest of

the roof space covered by roof structure there is a cooling tower and ventilation equipment
installed.

Elevator is proposed interconnecting all three levels through the WTP area.

The proposed layout plan can be modified according to special requirements.
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6.3  Description of technology and equipment
The description is given in three sections corresponding to main production steps.
Section 1 Production of SPA and CPA slabs

Purifying of aluminium (according to VAMI project)
Casting of SPA and CPA slabs

Section 2 Converting slabs into foils using existing equipment
2.1 Rolling of strips
22 Rolling of foil

Section 3 Treatment of condenser foil

3.1 Production process (etching and forming)
3.2 Water treatment

3.3  Electrical power supply

3.4  Airconditioning and ventilation

6.3.1 Section 1-Production of SPA and CPA slahs

1.1 Purifvine of aluminium

Technology and equipment is described briefly in paragraph 6.2 - Proposed technology.
Detailed description is presented in project No. DP/IND/84/007 by VAML

1.2

Castine_of SPA and CPA slabs (including melting)

Technological process is shown on the flow sheets No. 6.01.1, 6.01.2 and 6.0i.3
- Volume II

Direct casting of slabs from SPA is described in paragraph 6.2 - Proposed technology.
Melting and casting will be provided on existing equipment in Korba:

- Oil fired melting furnace
Capacity 20 t - 7 t/hr

- Electric resistance holding furnace
Capacity 20 t - 10/hr

- Flat ingot casting machine

Maux. size of ingot - 2x0.350 M
-6-5Mlong
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- Flat ingot cutting line

This newly proposed equipment will be ordered as follows:
- Vacuum ladle - producer BALCO

- Stand for ladle - producer BALCO

- ALPUR BATCH - producer PECHINEY, Frarce

6.3.2 Section 2 - Converting slabs into foils using existing equipment

Technological process is shown on the flow sheets Nos. 6.02 and 6.03 - Volume I1.

2.1 Rolling of strip

and connected operations will be provided on existing equipment in Korba:

- Ingot milling machine
Capacity 10 vhr

- Homogenizing furnace
12 - 20 his eycle 520 °C - 650 °C

- Slab heating furnace
Capuacity 17 vhr - 600 "C

- Hot rolling mill 4-high 1 800 mm

Rolling speed () - 43 M/sec.
Roll body width i 800 mm
Roli dia 800/760 nun
Slab size length: 1 300 - 2 700 mm

width: 8007760 mm

thickness: 270 - 360 mm
Slab weight 141311t
Output - min. thickness 4 mm

- Cold rolling mill 4-high 1 800 mm

Rolling speed max. 9.5 M/sec.
Roll body width 1 800 mm
Roll dia 600/570 mm
Input coil width: 800 - 1 600 mm

weight: 141-81

thickness 4 - 12 mm for Al
Output coil thickness 0.4 -5 mm
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- Slitting line

Input coil thickness: 0.15- 2.0 mm
width: 800 - 1 560 mm

Output coil width SO -1 300 mm

- Annealing bell type furnace
10 hrs cycle - 500 °C

22 Rolling of foil

will be provided in Bidhanbag en the first of two existing 4 high non reversible rolling mills
built by Von Roll Co., Switzerland.

Technical Data of Rolling Mills:
Mill No. 1 for Roughing Operation

1. Production Data

Muaterial:

Strip thickness:
Strip width:
Cuil DIA:

Coil weight:

Expandable cores:

2. Mili Data
Mill type:
Mill builder:
Year of built;
Work rolls:

Aluminium

Entry 0.8 mm max./0.02 mm min.

Exit 0.5mm max/0.612 mm min. - present operating condition
- 0.07mm

850 mm max. - present operating condition 655 mm

450 mm min.

OD §50 mm max.

ID 280 mm (on steel spools)

1,210 kg (incl. spool) - present operating condition 885 kg
To be used for foil stock without spools for 1. puss (dimension
to be specified)

4-high cold rolling fuil roughing mill

Von Roll, Switzerland

1962 - 1963

- DIA 185 mm

- Barrel length 1020 mm

- Roller bearing (new) 2x2 row cylinder roller bearing 13(0/180)
diz. x 50 mm with intermediate ring, 2 row ball bearings
(thrust bearing) 100/180 dia. x 34 mm

- Lubrication: oil/air mist and oil level
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Back up rolls: - DIA 420 mm

Barrel lerigth 1000 mm

- Roller bearing (new) 2x2 roiler bearing 220/310 dia.x 225mm
2 row roller bearing (thrust bearing) 120/260 dia.x 86 mm

- Lubricatin: cil/air mist and oil level

Mill drive: 0-150 - 150 kW
Gear stage: i = 1,96 (pinion stand)
Roll speed: 0 - 100 - 350 m/min

3. Decoiler Data (eptional)

Decoiling speed: 245 m/min max.
Strip tension range: 0.8 - 8kN

Motor rating: 0-32-32kW
Motor revolution: 0 - 800 - 2400 min™
Gear ratio: 9.60

4. Coiler Data

Coiling speed: 538 m/min max.
Strip tension range: 0.7 -7KkN

Motor rating: 0-52-52kW
Motor revolution: 0 - 800 - 2400 min
Gear ratio: 5.48

Mill No. 2 for Finishing Operaticn

1. Production Dita

Material: Aluminium

Strip thickness: Entry 0.12mm max./0.62mm min.
Exit 0.08 mm max./2 x 0.006 mm min. - present operating
condition - 0.009 mm

Strip width: 800 mm max. - present operating condition 655 mm
450 mm min.

Coil DIA: OD 850 mm max.
ID 280 nmun (on steel spools)

Coil weight: 1210 kg (incl. spool)

2. Mill Data

Mill type: 4 high cold rolling foil finishing mill
Mill builder: Von Roll, Switzerland
Year of built: 1962 - 1963
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Work rolls: - DIA 185 mm
- Barrel length 1020 mm
- Roller bearing (new) 2 x 2 row cylinder roller bearing
13(0/180 dia. x S0 mm with intermediate ring, 2 row ball
bearings (thrust bearing) 100/180 dia. x 34 mm
- Lubrication: oil/air mist and oil level
Back up rolls: - DIA 420 mm
- Barrel length 1000 mm
- Roller bearing (new) 2x2 roller bearing 220/310 dia.x225 mm
2 row roller bearing (thrust bearing) 120/260 dia.x86 mm
- Lubricatin: oil/air mist and oil level

Mill drive: 0- 150 - 150 kW

0 - 330 - 1000 min™
Gear stage: i=1:1 (pinion stand)
Roll speed: 0 - 192 - 580 m/min

3. Decoiler Data

Decoiler 1

Decoiling speed: 406 m/min max.
Strip tension range: 0.3-3kN

Motor rating: 0-22-22kW
Motor revolution: 0 - 800 - 2400 min™
Gear ratio: 5,20

Decoiler I (for doubling operation only)

Decoiling speed: 406 m/min max.
Strip tension range: 0.3-3kN

Motor rating: 0-22-22kW
Motor revolution: 0 - 800 - 2400 min™
Gear ratio; 5,20

4. Coiler Data

Coiling speed: 725 m/min max.
Strip tension range: 0.15-1.5kN
Motor rating; 0-20-20kW
Motor revolution: 0 - 800 - 2400 min’!
Geur ratio: 291

For production of Al condenser foil cold rotled stocks will be brought from Korba aluminium
complex. Stocks will be finisiied to plain foils of these dimensions:

anode foils - thickness 0.070 to 0.100 mm

cathode foils - thickness (0.020 to 0.050 mm
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All runge of anode and cathode foils can be finished on the mill No. 1 (roughing mill) after
modernization. Rolling mill No. 2 (finishing mill) is not needed for the production of
condenser foil.

Proposal for modernization is presented on the basis of recommendation by Lauener Co.,
which company is a specialist for revamping existing mills and installation of control systems.

Purpose of the recommended modernization is:

- rolling thin foil on mill Nr. 1 to reach the size parameters originally projected for the
mill

- increase the used rolling speed

- increase quality of foil with respect to the size tolerance, flatness and quality of finish.

Full offer for modernization by Lauener Co. is attached in the Annex 1.

In comparison with the ofter by Lauener Co., only modernization of the mill Nr. 1 (roughing
mill) is proposed. The mill can provide full production of condenser foil. The mill will be
fully modernized by using all adjustments recommended by the offer. In order to keep the
cost low an offer by Czech Co. CKD - Cegelec is presented for the new drive system
reliance. This offer was also discussed with Lavener Co. Based on a recommendation by
Lauener Co. also an adjustment of work rolls und back up rolls is included as an indigenous
supply.

Resulting from discussion with BBU specialists, motor on ceiler will be changed but motor
on rolling mill will stay and this will be provided with contrel system for mill drives (DCS).
New motor will be installed instead of tension break for decoiler. The reason for this
maodification is the necessity for providing quality relled finished foil of .03 mm thickness.
For setting definite decision about the extent of necessary modernization a site inspection by
Lauener Co. is required.

Muin modernization features for rolling mill Nr. 1:

- roll neck bearing
new work rofl chocks
bearing, row ball bearings

- back up roll assembly
madification of back up roll chocks for roller bearing and negative roll bending cylinder
(Mae-West), roller bearing, row roller bearings

- roll bending system

hydraulic cylinders in Mae-West blocks, hydraulic cylinders in back up roll chocks, Mae-West
vlocks, hydraulic valve stand
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- AGC roll load cylinder
special high pressure cylinders, servo valves (directly mounted on cylinders)

- new drive system reliance

Drive control consists of the following supplies:

- D.C. motor 32 kW for drive for decoiler

- D.C. transformer with programme module for control of decoiler

- mechanical adjustment for installing motor for decoiler

- D.C. transformer with universal programme module (BASIC) for mill control

- D.C. motor 56 kW for drive for coiler

- D.C. transformer with programme module for control of coiler

- bourd with superior control system determined for centralizing monitoring and drive
control

- roll coolant system

Coolant headers with 48 valves of total flow capacity 900 Vmin.
Electrical control for manual operation.

Automatic flatness control.

- coolant oil filtration plant
Filtration system consists of two vertical stack horizontal plate pressure filters.

The following roll specification is recommended:
- Work rolls:  hurdness - roll barrel 100 - 105 Shore D
- journal 40 - 45 Shore D
eccentricity  0.005 mm max.
oat of round  0.0025 mm max.

- Buck up rolls: hardness - roll barrel 70 - 75 Shore D
- journal 40 - 45 Shore D
eccentricity  0.005 mm max.
out of round  0.003 mm max.

Culculation for setting up usage time for rolling mill Nr. 1 (roughing) for production of
condenser foil

The calculation is based on the following presumptions:

-Production proeramme of the mill:

strip thickness - entry (.8 mm max.
- exit 0.5 mm max., 0.012 mm min.
strip width - 600 mm max.

- Production programme of condenser foil (representative)

anode foil - A199.99 % 0.070 mm x 500 mm 256 tpy
cathode foil - Al Mn 0.030 mm x 500 mm 75 tpy
anode foil for bipolar condenser - Al 99.99 ¢ (.040 mm x 500 mm 10 tpy
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- Width of rolled strip 520 mm, weight of coil 600 kg, input/output ritio - 1.2, time needed
for change and recharging of coils - 5 minutes per 1 Nr coil

- Average rolling speed inclusive starting and range - 100 M per minute (maximum speed of
mill is 350 M per minute)

- Working fund per annum - 240 working days,

time for rolling
usage coefficient =  --a-ecmeomecacecen =0.70
working fund

- Reduction in passes
anode foil -06-035-0.20-0.12-0070 - 0.040 mm
cathode foil -06-037-022-015-0.10-0.075 - 0.050 - 0.030 mm

Calculation:
thickness mm output time requirement hrs
rolling change of coiis

mm Ke/hr tpy hrs hrs
anode foil

0.350 2.835 320 114 44
0.200 1.620 320 200 44
0.120 972 320 329 44
0.070 507 320 564 44
0.040 324 12 37 2
In total 1,244 178
thickness mm output time requirement hrs

rolling change of coils

mm keg/hr tpy hrs hrs
cathode foil

0.370 2,997 90 30 12
0.220 1,780 90 50 12
0.150 1,215 90 75 12
0.100 810 90 112 12
0.075 607 90 150 12
0.050 405 9% 225 12
0.030 243 90 370 12
In total 1,012 84
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Summary:

Total rolling time (1,244 + 178 + 1,012 + 84) 2,518 hrs
Working fund of 1 shift per year (70 % utilization) 1,344 hrs
Number of shifts per year 1.87

6.3.3 Section 3 - Treatment of condenser foil

Treatiment of foil is an electrochemical process consisting of two operations, i.e. etching and
forming. These operations are carried out on one-purpose production lines. Details are given
in the paragraph 6.2 - Proposed technology.

Technological processes for production of cathode foil, LV anode foil and HV anode foil are
shown on the flow charts No. 6.05, 6.06 and 6.07 - Volume II.

Treatment of foil necessitates supply of water, facilities for water treatment and facilities for
disposul of waste water.

Industrial water utilization is shown on diagram No. 6.11. WWTP process is shown on
diagram No. 6.12 - Volume I

Further required are sources of D.C. power for etching and forming. Power supply is desribed
on wiring  dingrams Nos. 6.13, 6.14 and .15 - Volume 1.

Technological process also requires ventilation, extracting and ceoling.

6.3.3.1 Production process
The production process is divided into the following steps:

1.01 - Storing of raw materials
1.02 - Annealing and brushing
1.03 - Eiching

1.04 - Forming

1.05 - Checking and packaging
106 - Preparation of solutions
1.07 - Maintenance

1.08 - Control of production
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101  Stworine of Raw Materials

According to stored material the storage area is divided as follows:
- storage of plain and formed foils,

- storage of chemicals for etching plant,

- storage of chemicals for forming plant,

- storage of spare parts.

Plain and formed foils are stored on pallets kept in racks. General purpose lifting trucks or
shelve-loaders are envisaged for manipulation with foils.

Chemicals are stored in bags or in glass made vessels. Spare parts to cover needs for the
whole Al foil production and for machinery and electricul maintenance are stored in separate
storage room.

All stores have electrical installation only, other equipment is not necessary.

At some of the technological departments intermediary storage to serve annealing, brushing
and etching of foils are located.

1.02  Annealine and brushine

The anode foil is ¢nnealed for the first time after being rolled in the foil plant,however
approximately one third of total anode foil production must be annealed for the second time
in electrical resistance furnace. The purpose of repeated annealing is to achieve necessary
quality in mechanical properties and suitable cubic texture of the foil.

Every treated foil is brushed so that the oxidic layer is removed from the surface of foil as
well as the oil spots which remain after annealing.

Foil which has been brushed must be etched within 70 hours time so that a new oxidic laver
does not appear on the foil surface.

In the course of brushing an aluminium dust parts of the maximum size of 0.1 mm are
generated. These parts are sucked off from the brusking machines.

Annealing will be provided in a electric resistance chamber furnace with output of 255 kW.

Capacity calculation:

- Production of anode foil 257t

- out of which 1/3 for the second anncaling in FTP 851
- Weight of charge 0.7t
- Number of charges 91
- Duration of annealing 24 hours
- Annual utilization 91 days
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Brushing unit

Brushing will be provided on two sets of equipment.

This equipment (see - Diagram 6.07 - Volume II) brushes surface of Al-foil (both sides) prior
to etching. The foil rofl 1 will be put on four rotating support puileys retarded by a frictional
brake. The foil is pulled over two supporting steel rollers 2 cooled by water. Gn each Joller,
the foil will be brushed by three brushing roilers 3 rotating on the contrary to the foil shift.
All the brushes can be made from steel or from phosphoric bronze. Each brush is powered
autonomously. Moreover, all the brushes make a return axial move speeded up with the foil
shift. The distance between brushes and supporting rollers (i.e. brushed foil) can be adjusted
continuously. The space for brushing is covered and exhausted. The foil shift is powered by
three roilers 4. Two of them are covered by rubber, the third one, pressing roller is made of

chromium plated steel. The foil will be wound up in the winding station 5.
Technical data;

Foil output

Foil width

Max. outer diameter
Roli core

Foil gauge

Brush outer diameter
Brush length effective
Length of pins
Diameter of steel pins
Diameter of phosphoric bronze pins
Speed of brush rollers

1.03  Etching
For etching ot foils the following equipment will be installed:
- 6 etching units to etch LV and HY anode foil

- 3 etching units to etch cathode foil
One service weight up to 100 kg is proposed.

0-0.27 m/sec
500 mm

350 mm

70 mm

30- 100 m
150 mm

550 - 560 mm
30 mm

0.1 mm
(.05 mm
1350 rpm

A steel monorail with crane trolley is proposed for placing coils into the process. The

monorail is located above each unit at loading point upright to the unit axis.

Each unit will be provided with the following:

- ventilation duct to take vapours and fumes off the bath
- compressed air intake with no oil admixtures
demineralized water supply

churified water supply

industrial water for washing of floor and machinery
etching solution

electric power installation
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- etching solution drainage to waste water treatment plant
- rinsing water piping to waste water treatment plant.

Etchine unit for anode foil

The following equipment is designed for etching of anode foil (see - diagram 6.09 - Volume
II) .

From an unwinding station 1, the foil is pulled into the intermediate balance magazine and
then over a copper contacting roller 2 (water cooled) into the etching tank. The electrolyte is
force-circulzted in the etching tank 4. The foil dip is 2.3 m, the bath temperature 60-95 °C.
There is an exhausting system covering the etching tanks installed. A foi! cooling unit 3
(water spraying jets) is integrated in this system followed by five rinsing tanks 5.
Demiiteralized water in the fourih bath is heated to 80-100 °C, pH value kept constant. After
rinsing, the foil passes through the drying tunnel 6 with a temperature adjustable up to 250
“C. After passing through the compensation loop, the brake roller, length measuring and
marking equipment 7, the foil is wound up by the winding-up station 8.

Technical data:

Foil width

Foil thickness

Unroll core diameter

Winding-up core diameter

Max. outer diaineter

Foil output

Totual size (LxWxH)

Height (with frume in the upper position)
Power supply unit size (LxWxH)
Power input (without power supply)
Power distripution

Exhaust

Consumption of cooling water
Corsumption of running water
Consumption of demineralized water

SO0 mm

70 - 100 m

75 mm

75 mm

350 mm

25 - 150 m/hr

8300 x 2900 x 2500 mimn
1300 mm

206 x 1800 x S50 mun
155 kVA

220/380 V, ~50) Hz
1800 m*/hr

3mhr

(.85 m'/hr

0.25 m’/hr

Pressure showers (totally 3 pairs-circulation of demineralized water) J=04Ma

Etchine unit for cathode foil

Q = 60 Vmin for 1 pair

The following is designed for continuous electrochemical etching of cathode foil, width 500
mm, Al-purity 98.0 - 99.7 % (see - diagram No. 6.08 - Volume IL).

From the unwinding station 1, the foil is pulled through the plant by rollers (the drive of each
roller can be disengaged). Two copper contacting rollers 2 are cooled by water and fans.
Between the rollers, the foil is cooled in a tank with running water. For more cooling, there
are two showers installed. 3. The etching tank 4 is made of stainless steel, volume 350 1, foil
dip 1 m, bath temperature 80 - 90 °C (electrically heated, adjustable £2 °C, forced circulation
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of the electrolyte), bath cooling by copper tube system with running cold water. Four
electrodes have a total surface of 6000 cm® and are fixed together with rollers to a lifting
frame. The tank is electrically insulated against the plant frame and grounded. The evolving
eas is exhausted. The first tank 5 is made from aluminum, using running water for rinsing.
Brush rollers clean the foil. The second rinsing tank for chemical passivation 8 is made of
stainless steel, volume about 200 1, heated electrically to 80 - 85 °C (£3 °C). The rinsing tank
9 is made of aluminam, volume 40 |. Demineralized water is used in both cases, in the rinsing
tank and in the shower placed at the output of this section. On the rinsing tank output the foil
is blown over by the air stream 10 and then it goes through the drying (or annealing) tunnel
11. The foil then creztes a compensation loop and it is brought to braking rollers 12, to the
foil length measuring and marking unit 13 and to the winding station 14.

Technical data:

Foil width 500 mm
Foil thickness 30-50 m
Foil output 25 - 100 m/hr
Current of contacting rollers 2.5 kKA max.
Unroll core diameter 70 mmn
Winding-up core diameter 70 mm
Max. outer diameter 350 mm
Plant size (LxWxH) 6300 x 2900 x 1800 mm
Power supply unit size (LxWxH) 2000 x 1800 x 400 mm
Power input (without power supply) approx. 60 KVA
Power distribution 220/380 V., ~50 Hz

1.4 Forming

Two forming units are installed. Above each unit. a steel monorail with crane trolley is
propused for manipulation with the produced coils and for mending purposes. The rail is
situated in longitudinal axis to the units.

Each unit will be provided with the following:

- ducting to take vapours off basins

compressed air intake with no oil admixtures

demineralized water supply

clarified water supply

cooling water supply

electric power supply

- drainage for the used solution and rinsing water into the waste water treatment plant
- industrial water for washing of floor and units.

)

Forming unit
This equipment is designed to form a high voltage anode Al-foil, purity 99,98 %, width 500)

mm, up to 650 V in a continual process with the oxide layer stabilization (see - diagram 6.10
- Volume I1.).
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From an unwinding 1, the foil goes through the annealing oven (2} (the length of annealed
foil is 1060 mm. temperature 525 - 600 °C), over three copper or brass contacting rollers 3
(grounded). The voltage drop in the contacting system is measured and displayed on the
distribution panel. The foil is cooled by demineralized water. In the boehmute tank 4 made
from aluminum (volume 400 1), the foil passes through a bath with temperature 98 °C. The
foil dip can be adjusted to 1 or 1.7 or 3 m. The leading roilers are mounted in a lifting frame.
This tank can be connected to a DC-low voltage power supply. It is followed by the
passivating tank S (stainless steel, volume 820 1, temperature 90 °C) the foil dip is 4 m. In the
process of forming, the foil emerges once out of the forming bath. NH,OH is added during
operation. A shortcircuiting contact with a discharging resistor is placed at the tank output.
‘The electric current in the forming tank is displayed on a distribution panel. After passing the
aext rinsing tank 8. the foil enters the s2cond forming tank 9 (volume 1030 1, temperature 90
"C. fuil dip 6 m). The foil emerges twice out of the forming bath. After passing the rinsing
tank 34 and depolarizing tank 11 (of the same type as the passivating tank), rinsing tank 12,
the foil enters the third forming tank 13 (of the same design as the 2nd forming tank). After
the rinsing tank 14, the depolarizing tank 15 and rinsing tank 16, the foil enters a fourth
forming tank 17 (similar design as of the Ist forming tank). The dipping length of the foil is
6 m. the bath temperature HY. While forming, the foil emerges twice out of the forming bath.
A rinsing tank 18 with pressure showers (demineralized water by circulation), a blowing unit
19 and a drying unit 20 to follow. The forming plant s complete with the equipment for
length measuring and marking of foil 21

Technical data

FFoil width

Foil thickness

Unroll core diameter

Winding-up core diameter

Max. outer diameter

Foil output

Plant size (LxWxI)

(tincl. gallery for operator)

Height (with frames in upper position)
Power supply unit size (WxHxD)

Power installed (without power sources of forming)
Power distribution

Max. total current load of contaciing rollers

Capacity_calcuiation - Treatment of condenser foil

- Brushing

Input - plain anode foil

average thickness

weight of T M foil of 500 mm width
length of foil of 257 t weight

SO0 imm

SO - 100 m

75 mm

75 mm

350 mmn

15 - 70 m/hr

17000 x 3000 x 2700 mm

3500 mm

2400 x 2000 x 450 mm
290 kVA

220/380 V, ~50 Hz.
1200 A

257 tpy
(1.030 mm
108 g
2,379,629 M
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- plain cathode foil
average thickness
weight of 1 M foil of 500 mm width
length of foil of 75 t weight

- total length of brushed foil

Brushing machine - speed range
- average speed

Time requirement for brushing
Time fund per one machine
Required number of machines
Utilization of one machine

- Ftchine of anode foil

Input - plain brushed anode foil
average thickness
length of foil of 257 t weight

Etching machine - speed range
for anode foil - average speed

Time requirement for etching
Time fund per one machine
Required number of machines
Utilization of one machine

- Etchine of cathode foil

Input - plain brushed cathode foil
average thickness
length of foil of 75 t weight

Etching machine - speed range
- average speed

Time requirement for etching

Time fund per one machine

75 tpy
0.030 mm
45 ¢
1.851.000 M
4,230,629 M

0 - 972 M/hour
400 M/hour

10.577 hrs
6,000 hrs/year
2 Nos

5,288 hrs/year

257 py
0.0580 mm
2.379.629 M

25 - 150 M/hour
75,728 hrs

31,728 hrs
6,000 hrs/year
6 Nos

5,288 hrs/year

75 tpy
0.030 mm
1,851,000 M

25 - 100 Mour
65 M/hour

28,476,923 hrs.

6,000 hrs/year
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~

Required number of machines
Utilization of one machine

- Forming

Input - etched anode foil (HV)
average thickness
weight of 1 M foil of 500 mm width
(37 % loss after etching)
length of foil of 40 t weight

Forming machine - speed range
- average speed

Time requirement for forming
Time fund per one machine
Required number of machines
Utilization of one machine

1.05 Checkine and Packageing

S Nos

5,695 hrs/year

40 tpy
0.080 mm
75¢
506,329 M

15 - 70 M/hour
45 M/hour

11,251,755 hrs
6,000 hrs/year
2 Nos

3,626 hrs/year

Packing shop is equipped with work tables and racks. A steel monorail with electrical crab
is installed for manipulation with coils. Packed foil wiil be transported into the storage of

plain foil and from there dispatched according to customer’s needs.

While manipulating with Al foils siock, plain foils, and treated foils, these must be protected

against damage.

(a) foils stock of thickness 0.6 mm transported from Korba to Bidhanbag must be

wrapped in undulated paper and tied together with a steel band.

(b plain foil coils while carried inside of plant, e.g. from foil plant to foil treatment plant

must be wrapped as described before.

(c) plain foil coils prior to transporting must be wrapped in thin paper. Ends of coils must
be protected against damage by a wooden wool secured by a lid. Coils will be in a
polyethylene sacks and stowed in wooden casings (or other suitable casings) and fixed

against move.

(d)  etched and formed foils must be wrapped in the sume way as plain foils when carried
from plant to consumers. In each sack a silica gel must be put in to absorb moisture.
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1.06 Preparation of etchine solutions

The following equipment is envisaged:

- storage containers for chemicals (NaCl, H;BO,, Na,SO,)

- containers provided with heater and with stirring equipment for preparation of
concentrated solutions

- storage tanks to take etching solutions of different concentrations.

Storage tanks for chemicals and etching tanks are made of stainless steel in order to sustain
aggressivity of the prepared solutions.

Etching solutions are gravitationally distributed to the unit using insulated piping.

Harmful vapours are exhausted from the area around the storage tanks.

107 Maintenance

Machinery and electrical maintenance shop is equipped with basic tools and metering devices.

Large repair work or planned overhaul is envisaged to be done in the central maintenance
shop of the factory.

1.08  Coatrol of Production

Control reom is equipped with signalling and metering facilities w take data from production
lines indicating running of machines, power consumption etc. Control room is connected by
computer network te laboratory which is provided with instruments for quality checking of
the foils - mechanical and electrical properties.

Control reom has connection to storage and intermediate foil storage area, connection to
chemicai storage and to preparation of etching and forming solutions.
6.3.3.2 Vater treatment

Water system for preduction purposes and its disposal after utilizing in the process may be
functionally divided into the following parts:

32.01 - Water treatment plant

3202 - Cooling water pumping station
3203 - Internal piping

32.04 - Waste water treatment plant
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Treated water demand

Demineralized water 6 m*/hour max. permanently
Clarified and filtered water for technology 3 m’/hour max. permanently
Refilling to cooling circuit 4 m*/hour max. permanently

Qualitv requirements on treated water

Demineralized water:

Specific electrolytical conductivity at 25 °C 1 microS/cm max.
pH 65 -7
SiO, content 1 mg/l max.
CI' content 0.2 mg/I max.
Fe content 0.2 mg/l max.

Clarified and filtered water:
without special requirements.

Raw witer compound

Proposal for water treatment plant is based on the following parameters of incoming raw
water:

character of water river
specific el conductivity at 25 °C 120 - 160 microS/cm
total soilds 75 - 220 me/t
suspended solids 30 - 80 mg/l
dissolved solids 45 - 140 mg/l
Chemical Oxygen Demand (COD) - KMaQ, S - 10 mg/l
pH 7-75
Fe 0.05 - 0.1 mg/l
Mn 0.05 - 0.1 mg/i
Al 0.15 - 0.1 my/l
SiO, 10 - 15 mg/t
salt content 146 - 2.58 mey/l
total hardness 10 - 1.5 mey/l
p-value (p - Alkaiinity) 0 mey/l
m-value (p - Alkalinity) 0.8 - 1.2 meg/l
Ca™ 0.8 - 1.2 mey/l
Mg™ 0.2 - 0.3 meg/l
Na" + K* 0.46 - 1.08 mey/l
SO,” 0.31 - 0.73 mey/!
CI' (Chloride) 0.11 - 0.17meg/l
NO, 0.24 - (.48 meq/l
CO, (free) 6 - 8 mg/l

FINAL REPORT, Volume I, Page 63




-3.201 Description of technoloey of water_treatment

With respect to data obtained from the Indian counterpart the following water treatment has
been proposed.

Row water is clarified by using ferric chloride and line decarbonization at the same time in
clarifving reactor. This reactor operates on the principle of fully floated sludge bed. Further
on, water is filtered in two-layer filter filled with siliceous sand and black coal filtering
material of required granulation. Clarified and filtered water is stored in a container to be
pumped partly for technology use, partly for refilling in the cooling circuit. For washing of
two-layered filters clarified and filtered water and compressed air are used. The rest of
clarified and filtered water is pumped into demineralization process which consists of two
concentration stages:

- first stage a strong acid Catex of Amberlite IR 120)

- second stage a strong basic Anex of Amberlite IRA 478

Demineralized water is stored in vertical steel made rubber lined container from which it is
pumped into mix-bed with mixing substance of strong acid Cutex of Amberlite IR 120 L and
strong basic anex of Amberlite RA 420 MB. This demineralized water is then gathered in
horizontal steel made rubber lined container from which it is pumped into technological
equipment.

In auxiliary equipment to water treatiment plant the required chemicals are prepared and
diluied. These are chiemicals used in clarifying process - preparaiion of solution FeCl; out of
crystalline FeCl,. 6H.0, and preparation of Ca{OH), substation. The regenerated solutions of
required concentration for demineralization are prepared by mixing concentrated chemicals
of adequate proportions with demineralized water in pipe line. These solutions are H,SO,
double concentraied for catexies and NaOH solution for anexies.

Waste waters from individual demineralization stages are drained into waste water treatment
plant to be neutralized together with other waste waters coming from technological processes.
The sludge from clarifier will be also processed in waste water treatment plant along with
sludge which arise here while disposing waste waters from technology. Waters for washing
which sepurate while washing two-layered filters will be discharged into the outside open
drainage svstem in the factory, or after sedimentation they will return back into the process.

Equipment for water treatment plant is controlled semiautomatically with push button
controlling individual blocks of technological processes, each machine being controlled by
electrically drived fittings.
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Consumption of Chemicals

Fe Cl; . 6H,O crystalline
Ca(OH),

H,SO,

NaOH

*XENOTE***

yearly amount

6() % FeCly min. 5t
84 % Ca(OH), 10t
94 % min. 241t
98 % min. 17 t

The above mentioned consumption of chemicals does not include chemicals needed for neutralization
of waste waters, which ure generated in the regulation of individual stages of demineralization.

Consumption of Water

Raw water

96,000 m'/year
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List of Machinerv and Equipment - Water treatment

Item Description Number of pieces Weight in kg
1 Clarifier 1 8,500
2 Two-layer filter 2 3,258
3 Container for chemical solutions 1 8§22
4 Container for chemical solutions 2 84
5 Container for chemical solutions 1 1,045
6 Container for chemical solutions 2 1.516
7 Ionex filter for light flow 2 1,580
8 Storage container 1 3,170
9 Mixing filter 2 1,160
10 Container for chemical solutions 1 30
It Container for diluting solid chemicals 1 2,280
12 Container for chemical solutions 1 672
13 Storage container 1 2339
14 Pumps ¢f various types 21 3.000
[ Dosing pump 2 320)
16 Dosing pump 2 294
17 Dosing pump 2 300
18 Compressor 1 340
19 Storage container 1 3,170
Piping steel made, stainless steel,
rubber coated, polypropylene made 20,000
Fittinas of all kinds 7.000
Platforms 3,900

Fillings: Amberlite IR 120 L
Amberlite IRA 420 MB
Amberlite IR 120
Amberlite IRA 478
Siliceous sand, grade I - 1.6 mm
Filtering coal granulation, grade 1.7- 3 mm
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- 3202 Cooling Water Pumping Station

The station provides for water of good quality for indirect cooling to etching and forming
drafts and to brushing machines in overall amount of 70 m’/hour. This water quality which
is more than less determined by the quality of additional water (industrial water) from water
treatment plant is not affected while cooling the drafts and therefore its recirculation is
proposed. Pressure conditions in the equipment are disrupted and the used warmed water
flows eravitionally back into the storage tank. Warmed water is pumped to ventilator cooling
tower located on the roof level. Pump for Q =70 m’/hour has the rated energy Y = 250 Jkg™.
Cooled water flows into the cold water storage tank in the basement from where it is
distributed into the piping system by means of a pump with the rated energy Y = 600 Jkgt.

The pumping station (machine room and both tanks) is placed in the basement on the area of
12 x 18 m.

Operation of pumping station is automatical by means of water tables in tanks and pressure
on delivery pipe of cooling water.

In order to avoid the increased amount of biological build up in the cooling circuit it will be
necessary from time to time to dose the solution of biocide into the warmed water in front of
the cooling tower. Occasionally, part of the circulating water is also filtrated in the by-pass.

Part of this section is a ventilator cooling tower (micro tower) with the maximum output of
105 m* of water per hour for the temperature difference At = 15 - 18 °C. At the present there
are data available about the temperatures of the dew thermometer in four places in India
where the maximum temperature is 29 °C.

During the most hot months the temperature of the cooled water will be higher approximately
by 5 "C than dew thermometer, i.e. approx. 34 °C.

- 3.2.03 Internal Pipine_Connection

Piping connects water trearment plant with etching and forming units, brushing machines,
cooling tower and waste water treatment plant.

Main distribution pipes are routed in the collector running down the unit in the basement
level, adjacent to the central row of columns. Proposed internal dimensions of the collector
are 1.7 m of width by 2.1 m high. Connections from the collector into the piping distributors
which stand close to individual diafts (5 pes. of pipes) are placed in shallow channels in floor
upright to direction of the main collector. Steel pipes are envisaged for cooling water, pvc
pipes for demineralized and return rinsing water.
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- 3204 Waste Water Treatment Plant (WWTP)

The plant provides for disposal of industrial waste waters from production of condenser foils
and from WTP.

Amount of Waste Waters

The following waters will flow into the WWTP:

Rinsing demineralized water 6 m’/hour
Rinsing clarified water 1.5 m'hour
Waste water from demineralization

(from regeneration of Ionexes) 0.7 m’/hour
Waste sludge from clarifier ' 0.5 m*hour

In total 8.7 m¥/hour

Description of Equipment - WWTP

Automated flow water equipment which liquidates waste waters in the way as described is
proposed.

Alkaline - acid waste waters arising from production of Al foil will be treated by addition of
coagulant /A1,(SO,)/ and by additional treatment of pH in alkaline area where undesirable
elements in reactor will precipitate. After dosing polyflocculant the items flocculate with the
subsequent sedimentation in the external drainage system, sedimented mud will be thickened
in dewatering facility to reach the level of 25 - 45 ¢ of dry solids.

Part of the WWTP is equipment for preparation and dosing of individual disposive chemicals.

Overall process is controlled by microprocessor system which according to user's requirements
enables various levels of automation of the technological process from hand operated remote
control with automatically filled reactors up to fully automated regime, when action of
personnel is limited only to checking of the system and to preparation of disposive chemicals.

The equipment is constructed mainly from noncorrosive materials, e.g. from polypropyiene
which increases durability and reliability of the equipment.

Operation of the plant is by means of detectors for monitoring of technological process (pH)
and by means of detectors for monitoring moving of water levels in individual tanks and
reactors.

Hardware is modular. Main processor unit incorporates microprocessor. Number of incoming
and outgoing lines may be adjusted and freely changed according to the needs. By means of
desk for microprocessors type as IBM - PC eirh controlling system may be linked into the
network and so may enable personnel to watch the production on PC screen.
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Each system can be switched to manual operation.

Software is individua! and depends fully on the user’s needs.

Requirement for chemicals yearly amount
NaOH solid 98 9% NaOH min. 451
Al(SO,) . 18 H.,0) 554 % Al(SJ,); min. 55t
Polyflocculant 175 kg
Loading substance 50t
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Requirements on the Quality of Cleansed Water

Norm for Tolerance Limit for Industrial Effluent Discharge in Inland Surface Water:

Si.No. Parameter Tolerance limit
1 (a) Colour Colourless

(b) Odour Odourless
2 Suspended Solids Mg/l 100
3 Particles Size of Suspended Solids Shall Pars 850

Micron IS Sieve
4 Dissolved Solids (Inorganic) Mg/l 2100
5 pH 55-90
6 Temperature Deg O° 40 at Pt of discharee
7 Oil/Grease Mg/l 0
8 Total residual Chlorine mg/l 1
9 Ammoniacal Nitrogen (as N) Mg/t 50
10 Total Kjeldahl Nitrogen 100
11 Free Ammonia (as NH,) Mg/l 5
12 BIO chemical Oxygen demand
{3 days at 20 deg. C) Mg/l 30
13 Chemical oxygen demand
(5 days at 20 deg. Cj Mg/t 250

i Arsenic (as As) Mg/l 0.2
I3 Mercury (As Hg) Mg/t 001
16 Leud (as Pb) Mg/l 0.1
17 Cadmium (as Cd) Mg/l 2
Is Hexavalent Chromium (as Cr+6) Mg/l 0.1
19 Total Chromium (as Cr) Mg/l 2
20 Copper (as Cuy Mg/l 3
2! Zinc (as Zn) Mg/l 15
22 Selenium (as Se) Mg/ 0.05
23 INickel {as Ni) Mg/l 3
24 Borou (us B) Myl 2
25 Perceat sedium -
26 Residual Sodium Carbonate Mg/l -
27 Cyanide fus CN) Mg/l 02
i Chloride (as Cl) Mg/l 10090
24 Fluoride (as F) Mg/l 2
30 Dissolved phosphate (as P) Mg/l 5
3 Sulphate (as So,) Mg/l 1000
3z Suiphide (as S§) Mg/l 2
KX) Pesticides Absent
KE) Phenclic Compounds as (C,H, H) Mg/l 1
15 Radio active Materials

(a) Alpha emitters Uc/ml 10-7

(b) Beta emitters UC/ml 10-6

.ﬁ’i‘.\'(')TI:#J'

1. All efforis should be made 1o remove colour and unpleasant odour as fur as possible
2. Thesz norms should be read along with original copy of 18:2490 (Part-11) 1981 for completeness
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6.3.3.3 Electrical part

- 3.3.01 Basic technical data

Power distribution: HV:3 ~ 50 Hz6.6 kV
Power distribution: LV:3 ~ 50 Hz440 V/TN-C
Contact protective system:  Protection by connection to neutral

Compensation of cos @ is central in the system of 440 V. Condenser distribution boards RC
are arranged into block along with main distribution boards RH at the back of respective
transformer. Compensation of cos ¢ and filtration of higher harmonic current generated by
thyristored forming rectifiers is made by means of constant LC filters on HV side and by
controlled LC filters in LV compensating distribution board RC4.

Output installed

HV 6.6 kV  sources for forming 3,000 kVA
LV 440 V motors, rectifiers 49000 kVA
LV 40V lighting. sockets 150 KVA

In total 8050 kVA

Load calculated

HV 6.6 KV sources for forming 2,540 kW
LV 440 V motors, rectifiers 3,026 kW
LV 440V light 50 kW

In total 5.616 kW

- 3.3.02 Technical description

Power disiribution

H.V. Connection

Three parallel HV 3 x 240 min’ cables from cennecting point are routed into HV distribution
board on the 2nd floor level. Cables run partly in existing channels, partly free-laid
underground. It is necessary to equip the connecting point with a switch or discontractor.

Cable distribution

Main HV and LV cables are considered plastic made. Fixed cable trays are to be used in an
accessible cable space located under electrical equipment. Forming rectifiers will be connected
by cables routed on trays at roof level.

Power distribution to etching basins will be done by Al busbars through cable space and
ceiling directly to the busins,
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6.6 kV distribution and transformer room.

Ref. drawing No. 6.13.

6.6 KV distribution room

Distribution room will be equipped with 7.2 kV distribution boards, rated connectors current
to be 1,250 A, short term short-circuit current 1s max. 25 kA, dynamic short-circuit current
60 KA maximum.

Transformer station

Transformer station with transformers T, - T, is in block arrangement with the main DB's
RH1 - RH3, compensation DB's RCI - RC3 with reserve space for one transformer.
Transformers are air cooled 1,250 KVA 6.6 kV/440 V each. Main distribution boards are two
sides, each field 800 mm wide. 500 mm deep.

Operational power distribution

Motor DB's will be placed close to individual machinery. DB's with switches and breakers
will be located in room for transformers and rectifiers.

Rectifier room

Etchine sources 8 kA

Ref. wiring diagram No. 6.15

Sources of D.C. voltage for etching have parameters of 42 - 20V, +1 - X kA, They consist
of booster, transformer and rectifier in 6 pulse connection with no control. Minus pole is
connected directly to etching machine. Plus pole wiring goes over pulse switch 6 - & kKA
switching at frequency of approx. 20 - 150 impulses per second.

Etchine sources 2 kA

Ref. wiring diagram No. 6.14

Etching sources 42 - 20 v, 0,2 - 2 kA are also in arrangement as booster (with constant
current rectifier control), transformer and non-controlled rectificr in 6-pulse connection, In the
plus pole o pulse 0 - 2 kA switch to switch with approx. 20 - 250 impulse frequency is
installed.

Forming sources

Ref. wiring diagram No. 6.13

Three +200 - 800 V, +50 - 500 A sources with current limitation and constant voltage
regulation are needed for etching machine, The sources proposed are using three layer
winding transformer to serve 2 sources. Transformers TS - T7 are fecded from the 6.6 kV
line. In RT! - RT3 distribution boards there is switching, protective and signalling el.
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equipment installed. Two controlled thyristor rectifiers in the three phase bridge connection
are installed in one GV case. In each D.C. ring in each source a smoothing L type air choke
is installed.

Filterine and compensatine equipment

To compensate power factor of forming sources as well as higher harmonic currents generated
by forming and etching sources an uncontrolled LC filters on HV side combined with
controlled LC filters to LV RC4 distribution board, are proposed.

Lighting and inside power distribution
Lighting

—_——

Lighting will be provided with fluorescent luminaries. protected according to purpose of the
room. Lighting level in offices and laboratories will be 750 Lx. in electrical rooms and
production areas 500 Lx and in storage areas 150 Lx.

Sockets

In production arcas socket boards in system 50 Hz, 440 V. 32 A will be installed including
one phase sockets for transferable light fittings included.

Lichtninu protection

The whole building is protected against lightning by combined grid and bar earthing
equipment.

Fire alarm svstem

Fire alarm detectors are mainly located in electrical rooms and in cable rooms. Individual
loops are evaluated in a 24 loop central panel.

Automated controlline system

For operational and failure control of electrical equipment an automated controlling system
is proposed consisting of a universally programmed automatic machine, of controlling
compuier with key-board, printer and screen. In this configuration all main electrical
equipment from the key-board can be controlled.

Telephone installation

Telephone lines will be provided to offices, laboratory, electrical maintenance shop and
rectificr room,
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- 3.3.03 Specification of Electrical Equipment

Pos.

Pos.

Pos.

Pus.

Pos.

Pos.

Pos.

Pos.

I

o

6

9

HV 6.6 kV connection
Plastic HV 10 kV cable 3 x 249 mm® - 1,140 m
Trench 90 x 50 cm, sand bedding

Cabling LV and HV, Automated controlling system
Busbars distribution to etching machines

DB LV, 12 section, Un = 7.2 kV, In = 1250 A, protection IP 40 - I Nr
11 sections with el. current metering and with HV switch

1 section with el. current and voltage metering, with HV breaker.

Overall length - 9,6(0) mm

Delivery dimensions 9,600} x 1,350 x 2.4(X) mm (Ixdxht)

Overall weight 7,800 kg

Three phase winded transformer as T, - T,, 1.250 kYA 6.6/0.44 KV,

50 Hz, protection 1P 23 - 4 Nr
Overall dimensions 2,300 x 1,150 x 2,400 mm

Overall weight 3,560 kg

DB double-sided, 6 sectional, as RH1-RH3.

Voltage 3 ~50 Hz 440 V/TN-C,

el. current in busbars 1650 A, protection IP 4) -3 Nr
Dimensions 4,200 x 1,0{(§) (500) x 2,250 mm

Weight 1,060 kg

Compensating DB one sided, 3 sectional as RC1-RC3.

Voltage 3 ~50 Hz 440 V/TN-C, 450 kVA,

protection 1P 20 -3 Nr
Dimensions 2,30 x 50) x 2,250 mm

Weight 850 kg

Filtering/compensating DB, 12 sectional, two sided,

Voltage 3 ~50 Hz 440 V/TN-C, 1000 kVAr

protection [P 20, as RC4 -1 Nr
Dimensions 4,800 x 1,0} x 2,250 mm

Weight 4,880 kg

Filtering/compensating HV equipment 6.6 kV 600 kVAr as CL
Dimension 1,00 x 2,500 x 1,00} mm - I Nr
Weight 1,500 kg
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Pos.10

Pos.11

Pos.12

Source for etching 8 kA, 20 V D.C. -6 Nr
1 Nr - simple 3 phase booster NTA 94-2, 123 kW 440/30-800 V,
protection IP23, 123 kW herizontal,
with servomotor incl. regulation on constant D.C. current
and with motor for fan. Boosters as TRI-TR6,
dimensions 1,230 x 1,015 x 1,015 mm,
weight 980 kg.
1 Nr - 3 phase dry rectiforming transformer, 230 kVA, 440/19 V, 50 H,
protection IP00, load classification V.
Transformers as T8-T13,
dimensions 1,900x950x1,350 mm,
weight 2,550 kg.
I Nr - Uncontrolled rectifier in 6 pulse connection of 8 kA, 20 V D.C.
As GU4-GU9,
dimensions 800x1,000x1,700 mm,
weight 350 kg.
I Nr - Pulsating switch 0-8 kA,
switching frequency 20 - 150 impulses/second.
As GS1-GS6 dimensions 2 46 x 1,000 x 2,2(X),
weight 1,800 kg.

Source for etching 2 kA, 20 V D.C. -5 Nr
Each source consists of the following equipment:
1 Nr - Simple 3 phase booster, NTA 84-2, 64 kW, 440/50-830 V,
protection IP 23, foot based, horizontal,
with servomotor incl. regulation on constant D.C. current
and with motor for fan. Boosters as TR7-TR10,
dimensions 1,020 x 875 x 890 mm,
weight 610 kg.
1 Nr - 3 phase dry rectiforming transformer 63 kVA, 440/10 V, 50 Hz
protection IP(X), load classification V.
Transformers as T14-T18.
Dimensions 1,450 a 800 x 1,1({) mm,
weight 1,350 kg.
1 Nr - Uncontrolled rectifier in 6 pulse connection of 2 kA, 20 V D.C.
As GU 10-GU135, dimensions 530x1,000x1,700 mm,
weight 1,200) kg.
I Nr - Pulsating switch 0-2 kA, switching frequency 20-250) impulses/second.
As GS7-GS11, dimensions 800x1,000x2,200,
weight 600 kg.

Sources for forming 500 A, 800 V D.C. -6 Nr
Each source consists of the following equipment:
3 Nr - 3 phase dry, 3 layer winding rectifying transformer

1,00072x500 kVA, 6.6/2x00.695 kVA, 50 Hz,

protection IP 00, load classification V, transformer as T5-T7
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Pus.13

Pos.14

Pos 158

Pos. 16

Pos.17

Pos. 18

3 Nr - DB, protection IP 40, one-sided, one section, as RT1-RT3.
Voltage 3 ~50 Hz 659 V/IT, 450 A,
dimensions 800x500x2,250 mm,
weight 160 kg

3 Nr - Boar! with 2 Nr thyristor rectifiers in the 3 phase bridge
6-pulse connection. Each rectifier is provided with voltage regulation
current limitation and over tension protection.
Boards as GU1-GU3, dimensions 800x1,000x1,7({) mm,
weight 400 kg

6 Nr  Smoothing choke, air reactor 33.5 mH, 500 A, protection IPO(.
As L1-L6, dimensions 1,000x800x1,900 mm,
weight 1,250 kg

Operational power distribution

LV DB, 3 ~50 Hz 440 V/TN-C -4 Nr
Overall number of sections is 22.

Dimensions of each section 800x5(X)x2,250) mm.

Distribution boards to be used for water treatment,

ventilation, regulators, protection and switching boosters.

Protection IP 40, overall weight 5280 kg.

Lighting

141 LV DB, 3 ~50 Hz 440 V/TN-C -3Nr
Overall number of section is 5.
Dimensions of each section 800x500x2,250 mm,

protection IP40. Overall weight 1,050 kg.
142 Light fittings, cabling, trays, junction boxes. sockets etc.

Lightning rod

Fire alurm system
Central panel 24 loop and fire detectors

Telephone installation

Automated controlling system

18.1  Universal programming system with overall number of 544 entries
and 1240 exits including hardware

18.2  Users software

18.3 DB with programming automatic machine,
protection IP 40, 3 sections of dimensions 800 x 500 x 2,250 mm
Weight 610 kg

FINAL REPORT, Volume I, Page 76




6.3.3.4 Airconditioning and ventilation

Aircondirioning equipment will be extracting heat gains and detriments and will be supplying
additional and ventilation air to individual rooms in the building. Proposed airconditioning
units for air supply are equipped with filtration of air with moisturing shower chambers for
adiabatic air treatment. Part of the unit is a circulation water pump.

All units will be situated at the roof level above ground floor area protected by roof structure.

Airconditioning equipment for transformer station

Airconditioning equipment will be extracting heat gains arising in electrical distribution rooms.
Cocling to individual electrical equipment can be provided by air with incoming internal
temperature not exceeding 35 °C. Maximum envisaged increase of temperature of the cooling
air is 15 "C. This temperature is determined by extracted heat in the range of 17.6 kW from
the large thyristored boards, which are provided with their own cooling fans.

Warmed air from distribution rooms from thyristored boards will be extracted via ducts into
the open space. Warmed air from other equipment will be extracted by axial fans situaed in

perimeter walls.

Air to electrical rooms will be distributed through metal sheet ducts.

Room Heat gain Amount of Airconditioning Equipment
cooling ait unit
kW unit Nr
m'/hr Output

Sources 8.0 kKA 342 79.00 2 39.500 1
Transformers for forning 477 11.000 l 11,000 2

and 6 kY distribution

Sources 2 KA 138 32,600 | 32.000 3
Transtormers 6/0.4 kV

Sources for forming 90 20,800 1 20.800 4
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Extractine equipment for etchine unit for anode foil

Vapours znd damaged air from boehmitting and etching bath will be extracted by a hood
jointly from each unit (6 hoods in total). Amount of 1.800 m'hr of damaged air is to be
extracted from each unit. Included in this amount is ventilation air brought into the etching
room. Extracting hood will be connected t a gathering off-take duct routed at ceiling level
to extract fan situated at roof level. Damaged air will be blown out to open space. One m’
contains 4.6 mgr of NaCl and 1.1 mgr of Na,SO,. Eliminator of water drops for separating
water from condensed steam is built into the gathering duct.

Output of the extracting equipment proposed is 10,800 m’ of air per hour.

Extractine equipment for etchine unit for cathode foil

Each etching unit which consists of one etching bath and one passivating bath will be
provided with & hood separately for each bath (12 hoods in total). From each hood the
released vapours and damaged ventilation air will be extracted in the total amount of 2,000
m*/hour. Extracting duct from each hood will be linked horizontally above each unit and then
linked by a vertical duct to gathering extract duct routed at ceiling level. Damaged air will
be blown out to open space through an extract fan locatzd at roof level. Eliminator of drops
will be fitted into the extract duct.

Output of the extracting equipment proposed is 10,000 m® of air per hour.

Extractineg equipment for formine units

In euch forming unit each bath (ie. 1 bochmitting, 1 passivating, 4 forming and 2
depolarizing) is provided with separate hood from which ihe vapours and brought in/damaged
air will be extracted in similar way as described before.

Amount of extracted damaged air is 3,400 mYhr per unit. Output of the extracting equipment
proposed is 6,800 m* of air per hour.

Extractine equipment for brushine units

Amount of extracted air from each brushing machine is 2,500 mYhour with content of 170
mer of aluminium dust per one m’. Extract from each machine will be brought out in front
of the plant into a cloth dust separator made for explosive and combustible dust admixtures.
Dust separated in the filter will be delivered by a conveyor into enclosed container and carried
for further processing. Cleansed air with the maximum content of aluminium of 3.3 mgr/m’
will be blown out to open space through an extract fan.

Output of the extracting equipment proposed is 5000 mYhr. Amount of separated dust
calculated is 4.2 tyear.
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Extractine equipment from_annealing furnace

In order to reduce the time for cooling of material after passing the annealing process, the
furnace is provided with controlled air cooling system. Extracted air will be brought in a duct
into a fan at floor level and blown out to open space.

Output of extracting equipment proposed is 2,800 m® of air per hour.

Ventilation equipment for etching room

Amount of 20,800 m* of air per hour will be extracted from the etching room. Intake of fresh
air for venting will be provided by a proposed airconditioning unit situated together with other
equipment at the roof level.

Treated air will be delivered through a duct and blown inside of etching room throvgh grilles.

Output of the equipment proposed is 21.000 m® of air per hour.

Ventilation equipment for forming room

Amount of 6,800 m’ of air per hour will be extracted. To ensure appropriate environment an
overpressure ventilation system is proposed. Incoming air will be provided by AC unit in a
similur way as described above. Redundant air will be extracted via overpressure valves into
open space. Output of the equipment proposed is 10.000 m’ of air per hour.

Veatilation equipment for annealine and brushine rooms

Amount of 7,800 m* of air per hour is to be extracted. Similar ventilation system as preceding
is propused.

Output of the ventilation equipment is 9,000 m' of air per hour.

Ventilation equipment for water treatment

Individual rooms will be ventilated by AC unit in the way as precedingly described.

Output of the ventilation equipment proposed is 25,000 m* of air per hour,
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6.3.3.5 Conipressed air station

For technological reasons, compressed air used for blasting foils is required without content
of oil. The required amount is approximately 50 Nm’/hr.

Compressed air of the required quality can rot be obtained from existing sources. Therefore,
new compressed air station is proposed for air supply to the new technological equipment.
Compressed air station will be fitted with 2 Nr. nongrease compressors of Q = 25 Nm'/hr
(output), p = 7 Bar (overpressure). 2 Nr. compressors will be in permanent operation with 1
Nr. compressor used as a stand-by. Necessary space of approx. 6 x 3 M is reserved in storage
of foils. Indigenous supply of equipment is envisaged.

6.4 Civil Engineering Works

6.4.1 Super pure aluminium production - project VAMI

According o VAMI project the location of EDU for SPA production is proposed as an
extension of cell room No. 75, or No. 78 in the existing smelter in Korba.

Both possibilities were observed on site and confirmed as feasivle for further consideration.
6.4.2 Plain foil production - modernization of foil rolling mill

In connection with modernization of foil rolling mill in the existing foil plant in Bidhanbag.
remedial work to floor in the plant is proposed along with improvement to ventilation in the
electrical distribution room.

(i) Remedial work to floor

At present concrete floor in the foil plant is cracking and pulverizing under the wheels of
transporting trolleys.

Reconumended remedial work is application of floor filling products by SWEPCO company
(South Western Petroleum Corporation, Forth Worth, U.S.A)) such as Epoxy resurfacer or
Pourable crack filler.

Other possibility is replacement of existing floor finish with new concrete floor layer either
throughout the plant or in the most effected and loaded paths. New flow areas must be

properly dilutated and provided with wire netting.

The estimated investment cost for the remedial work to floor in the sum of 686,000,- Rs is
included in schedule 6-5 of the report.

(b) Improvement to ventilation

Ventilation in the existing electrical distribution room is not sufficient.
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It is recommended that new and more efficient AC unit is installed instead of the existing one
with ducting covering the whole area of the distribution room. Additional extract fan is
proposed in the perimeter wall.

The estimated investment cost in the sum of 100,000.- Rs is included in schedule 6-5 of the
report.

6.4.3 Foil treatment plant

6.4.3.1 Buildings and structures

Conceptually the production building is conceived as a reinforced concrete two storey two bay
hall with flat roof with partial basement and overall dimensions 92x25 meters on axis grid of
columns 6x12 meters (grid 0 A-C to 15 A-C).

Main production processes on ground floor are arranged in two bays each spanning 12 m with
floor to ceiling height 4.5 m. Water treatment plant on ground floor is located within the grid
1 B-C to 9 B-C.

First floor accommodates auxiliary processes such as transformer roomns to etching and
forming lines (grid 10 A-C to 15 A-C), rooms for preparation of solutions, part of the water
treatment, laboratory, office area and toilets (grid 0 B-C to 10 B-C). Transformer and power
distribution rcoms are situated on a rised steel structured floor with 2.1 m high cable space
below and floor to ceiling height 3.7 m.

Floor to ceiling height in auxiliary rooms proposed is 3.3 m.

Airconditioning equipment located on flat roof within the grid 3 A-B to 10 A-B is covered
by a round shaped steel structered roof on steel columns in grid 6x12 m.

Built-up area of the plant is 2,300 m*

Built-up usage floor area is as follows:

- Basement plan 500 m*
- Ground floor plan 2,200 m*
- First floor plan 1,500 m?
- Roof level, Ist floor plan 500 m?

Intotal 4,700 m*
Built-up area space exclusive of foundation is 26,300 m’.

The proposed structure is reinforced concrete monolithic framework with longitudinal R.C.C.
bearing frames and surface T beam R.C.C. in situ ceilings.
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Envisaged load bearing floor capacity is 15 kN/m® for Ist floor and 25 kN/m’ for the raised
floor in transformer/distribution rooms. Structural height of T beam ceilings proposed above
ground level is 900 mm, and 600 mm above Ist floor and basement plan.

Steel floor structure proposed for transformer/distribution rooms consists of trusses with I
beams and metal sheets above with overall structural height 900 mm.

Proposed rounded shape roof structure above st floor flat roof consists of stee] trusses, |
beam rafters and corrugated metal sheets as roof covering of overall structural height 700 mm.

R.C.C. foot base water proof insulated foundations on thick gravel bedding are envisaged.

Pzrimeter walls as well as internal bearing 230 mm thick partition walls are proposed on
R.C.C. plinth beam, rendered and painted.

Steel windows are proposed for provision of natural light and ventilation.

The building is documented in floor layout plans in scale 1:200). dwg. No. 5-7 and sections,
dwg. No. 8 attuched.

Local codes and standards

Design and werking drawings for architectural, civil engineering and services sections shall
comply with relevant Indian standards in force such as IS: 56, 800, 875, 1983 and 3370
applying to concrete structures, steel structures equipment loads, wind pressure, seismic force
ete. Master planning criteria do not apply as both sites are within the existing boundary of a
governmental enterprise. Similarly, building permit is nor required. The statutory approval for
construction <hall be facilitzted through BALCO by Departinent of Mines of the Government
of India.

6.4.3.2 Location analysis

Site_at Korha

The site is located to the north of the main access road into the factory in the vicinity of the
rolling mill. The site is slightly sloping to the north. Tt is free of mains and structures. The
new foil treatment plant is situated by its long axis in parallel with the access road from
which it is approached approximately 12 m from a verge of the road in line with the existing
weight bridge. In order to make the approach to different parts of the building easier, two
link-ways off the main roud are proposed. Overall surface ares of the new communications
proposed is approx. 2,100 m?,

Possibilities for future extension of the building are in both ways in longitudinal axis and to
the north in cross axis direction,
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Location of the new foil treatment plant in relation to the existing buildings is apparent from
the general layout plan in scale 1:7000, dwg. No. 1 attached.

Detailed location is shown on the site layout plan in scale 1:1000, dwg. No. 3 attached.

With the exception of the elzctrical connection all necessary energy mains are in close
proximity of the site.

All servicing connections will be made from the area across the main road. Under the road
the mains will be protected by appropriate casing.

Proposed tapping points to existing services are described as follows:

Power supply - connection wili be made at the existing yard adjacent to the rolling
mill.

- cables will be routed partly in the existing collector. In front of the
new plant they will turn upright into the cable shaft in the new
building.

4 Nr HV breakers will be installed in the switch yard.

Approximate length of cabling is 245 m.

Industrial water - connected to existing pipe Jine, approx. length 70 m.
Drinking water - ditto, approx. length 70 m
Drainage pipe - ditto, approx. leagth 60 m
Compressed air - ditto, new bridge support. approximate length 70 m.

Soil bearing data have been indicated in range of 1.25 he/em’ at 1.5 m depth below ground
level and 2.5 kg/em? at lower depth below ground level. These data prove that conditions for
setting foundations are within the usual standard. However these data will have to be
confirmed by actual soil investigation on site in compliance with the respective Indiun
standards in force (as per IS 875) prior starting design work.

Site at Bidhanbag

The site is located in the western part of the fuctory in the reserve area between the existing
foil rolling plant and conductor plant. Aczess to the site is from the existing road passing by
into the foil plant linking the site at the short side from the east. The site is slightly sloping
to the west.

Passing through the site there is a cooling water pipe into the foil ;.. 72 Tocating this
pipe the site will be free. Access for the new foil treatment plantis -+ = u; eatension of the

existing roads passing around. Overall surfuace areu of the new communication proposed is
approx. 1,560 m’,
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The propesed distance from the existing foil plant is approx. 15 m with the possibility of
future extension for the new plant in southern direction. Possible extensicn of the foil plant
is to the north.

Location of the new plant is apparent from the general layout plan in scale 1:7000, dwg. No.2
attachiad.

Detailed location is shown on site layout plan in scale 1:1000, dwg. No. 4 attached.

With the exception of drinking water and compressed air the necessary tapping points to
services are situated in a fairly distant locations. The area is not provided with a sewage
systcm.

Proposed connections to existing services and provision of new services is described as
follows:

Power supply - cables will be routed in trench from the existing distribution station.
Existing 6.6 kV indoor distribution boards will be used for connecting.
An independent interconnecting cable will be laid from the existing
transformer station at conductor plant to the new transformer station in
the foil treatment plant.
Approximate length of new cabling is 1,155 m.

Industrial water - will be tupped from the existing pipe linking the water settling tank
and the filtration/storage water tank in the coal mine area.
New pumping staiion will be necessary in connection with industrial
water supply.
Approximate length of industrial water pipe is 100G m.

Drinking water - connected from the existing lavatories to the north of the foil plant.
Approximate length 160 m.

Drainage - waste water from the new plant will be drained into the Nala river
flowing by the water reservoir in the western direction of the plant.
Septic tank will be built outside of the new plant for accumulation and
cleaning of sewuge water from the toilets and lavatories. Pipe for
cleansed water from septic tank will be linked to the main drainage
pipe.
Approximate length of the drainage pipes is 385 m.

Compressed air - connected to existing pipe passing by the site.
Approximate length 10 m.

Soil bearing data have been indicuted in the range of 1.0 - 1.2 kg/em® at 3 m depth below
ground level. Conditions for setting foundations are less convenient compared to usual
standard. However, similar conditions for soil investigation as mentioned before have been
applied.
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Comparison

Advantages of the site at Korba in comparison with the site at Bidhanbag:
- the site is free of mains,

- the site is well provided with sufficient infrastructure,

- the site has better conditions for setting foundations.

Other aspect:

- operating in Korba as a part of BALCO there is a central design organization which
has experience in structural engineering and supervision work. Bearing in mind the
obvious requirement by Indian counterpart that civil engineering activities on the
project are conducted domestically, the design organization can meet the construction
needs on day to day basis without special arrangements.

Disadvantages of the site:

- in connection with rouiing services some crossings with existing mains are necessary,

- provision of power supply necessitates installation of HT breakers in existing switch
yard,

- longitudinal location increases requirements on the servicing communication area
separated  from the existing access road with frequent traftic.

Advantages of the site at Bidhanbag in comparison with the site at Korba:

- site is in close reiation to the existing foil rolling piant which aspect is beneficiury to
both plants for various reasons such as operational, maintenance etc.,

- good connection to communications utilizing existing access roads to the foil plunt.

Disadvantages of the site:

- weak infrastructure,

- worse conditions for setting foundations,

- relocation of cooling water pipe is necessary in order to free the site.

Conclusion

Construction of the foil treatment plant is feasible in both Korba and Bidhanbag sites.
Estimated financial difference in investment cost between the sites is negligible.
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6.5 Investment Costs Estimate

6.5.1 Section 1 - Production of SPA slabs in Korba

6.5.2 Section 2 - Modernization of foil rolling mill No. 1 in BBU
6.5.3 Section 3 - Foil treatment plant

6.5.4 Civil engineering works

6.5.5 Project EDU (FTP site at BBU)
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SCHEDULE 6-1

6.5.1 Listimate of investment costs

Plant machinery and cquipment
Project: EDU, Scction 1 - Production of SPA slabs in Korba

N | Q U Item description Unit cost Rs 000 Producer
Rs Forcign Local Total
1 1 pes | Vacuum ladle - 3t 300,000 300 300 | BALCO, India
2 1 pes | Stand tor vacuum ladle 50,000 50 50 | BALCO, India _
3 | 1| pes | ALPUR BATCH 3,000,000 1.500" 1,500" | PECHINEY, France
TOTAL 1,500 350 1,850

" By request of BALCO Co. the cost item forms 172 of the price of the cquipment. The proposed cquipment will be also used lor existing
production.
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6.5.2 Istimate of investment costs

Plant machinery and equipment
Project: EDU, Section 2 - Modernization of {oil rolling mill No, 1 in BBU

o mm omm Em Em o mm EE EE B M N Em Gm Em e Em W W BN G

SCHEDULE 6-2

N Q U Item description Unit cost Rs 000 Producer
Rs .
Foreign Local Total
1 1 | Set | Work rolls assembly 3,300,000 1,000" 23007 3,300 | Engincering: Laucner,
Switzerland
Delivery: BALCO, India
2 1 1| Set | Back up rolis assembly 4,000,000 1,200" 2,8007 4,000 | Engincering: Laucner,
Switzerland
Delivery: BALCO, India
3 1 | Sct | Roll bending system 2,540,000 2.540 2.540 | Laucner, Switzerland
4 1 | Set | AGC Roll Road cylinder 8,460,000 8,460 8.460 | Lauener, Switzerland
S 1 | Sct | New Drive system reliance 7.400,000 8510 8510 | CKD Cegelec
The Czech Republic
6 1 | Sct | Roll coolant system 4,560,000 4,560 4,560 | Lauener, Switzerland
7 1 { Sct | Coolant oil filtration plant 20,200,000 20,200 20,200 | Laucner, Switzerland
TOTAL 46,470 5,100 51,570

" Enginccering
* Delivery
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SCHEDULE 6-3
6.5.3 Lstimate of investment cost
Plant machinery and equipment
Project: EDU, Section 3 - Foil treatment plant

NlQ] Uu Item description Unit cost Rs (00 Producer
Rs

Foreign Local Total

PROCESS EQUIPMENT

1 1 | Sct | Electric resistance 1,403,000 1,403 1,403 | Realistic, Karlovy Vary
chamber furnace The Czech Republic
2 2 | Sct | Brushing unit 4,392,000 8,784 8,784 | SOMA Lanfkroun
The Czech Republic
3 6 | Sct | Etching unit for anode foil incl. ¢l sources 20,526,500 123,159 123,159 | SOMA Lanikroun
The Crzech Republic
4 | S | Set } Etching unit for cathode foil incl. ¢l. sources 17,232,500 86,162.5 86,162.5 | SOMA Lanikroun
The Crech Republic
S 2 Sct | Forming unit for HV anode foil incl. ¢l 20,191,000 40,332 401,382 | SOMA Lan¥kroun
sources The Czech Republic
6 2 | Set | Testing equipment ot formability 103,700 207.4 207.4 | SOMA Lanskroun
The Czech Republic
7 | 2 | Set | Equipment for metering of cl. capacity 344,650 689.3 689.3 | SOMA Lanikroun
The Czech Republic
AUXILIARY EQUIPMENT
8 1 | Set | Preparation of solution icl. piping 800 800 | indigenous
9 1 | Set | Transport cquipment 1,000 1,000 | indigenous

To e continued
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SCHEDULE 6-3

(Continuation from p. 90)
6.5.3 Estimate of investment cost

Plant machincry and equipment
Project: EDU, Section 3 - Foil treatment plant

N | Q U Item description Unit cost Rs 000 Producer
Rs

Foreign Local Total

10 | 1 Set | Maintenance equipment 1,000 1,000 | indigenous

WATER TREATMENT

11 1 Sct | Water treatment plant 3,100 8,050 11,150 | - CKD Dukla, Praha
The Czech Republic
- indigenous
12 1 Set | Cooling water piping station 1,700 1,700 | indigenous
13 | 1 Set | Internal piping 250 250 | indigenous
14 1 Set | Waste water treatment plant 6,800 6,800 | OROYA, Praha
The Czech Republic
15 | t | Set | ELECTROPART 20,396.8 9,175 29,571,8 | - CKD Elektrotechnika,
Praha
- indigenous
16 | 1 | Set | AIRCONDITIONING/ 3,900 3,900 | indigenous
VENTILATION
17 | 1 ] Set | COMPRESSED AIR STATION 700 700 | indigenous
Total 291,084 26,575 317,659
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6.5.5 Total investment costs (fixed assets)
Project: EDU (FTP site at BBU)

SCHEDULE 6-5

Section Irem Cost category Rs OX)
1 I VAMI preject - Production of SPA 48,514
2 Production of slabs 1,850
2 3 Modemization of foil rolling mill 51.570
4 Civil works - remedial work to floor and 786
ventilation
3 5 Foil treatment plant 970
Site preparation, levelling
6 Building and structures 20,750
7 Preliminary and preproduction cost - civil 4,459
part
3 Technology (know-how fee) 15,000
9 Total equipment and installation cost 317.659
10 Preliminary and preproduction cost - 41,041
equipment
TOTAL 502,629

Cost level 1993
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7. ORGANIZATION OF EDU, OVERHEAD AND OTHER COST

EDU will be divided into three sections.

Section 1 Production of SPA slabs

This will be situated in Korba and will be organized within the aluminium smelter. Provision
of manpower, maintenance of buildings and structures etc., will be facilitated within the frame
of aluminium smelter.

Section 2 Conversion of slabs into foils.
This wiil be provided on existing equipment in Korba (rolling of strips) and in Bidhanbag
(rolling of foil) within the existing organizational structure of the plants. Therefore, no
additionai overhead costs are considered.

Section 3 Treatment of foil

The following activities are incorporated in the overhead costs of FTP.
- storing of plo:n foil and chemicals

storing and packaging of finished products

- checking and testing of finished products

- maintenance of equipment

- water treatment

- disposal of used water

Some services are secured by BALCO company and these are incorporated in their overhead
COsts!

- building and structure maintenance

- water, electric power, compressed air

- outer transportation

- chemical analysis by spectrography

- manpower provision

- marketing

- purchase

- accountancy

Overhead and other cost are further described in the economic evaluation.

Organization diagram of FTP is shown on the following page.
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7.1 ORGANIZATION DIAGRAN OF FOH., TREAVTMENT PLANT

tlanager (Production;}

Deputy manager
Secretary T T (echnical control)
Chemical Electrical Supcrvisor
engineer engineecr for water
(Laboratory) (El.shop) treatment

R -
' Supervisor Supervisor Supervisor Supervisor
| group 1 qroup 2 group 3 group 4

{continuous duty)
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8. HUMAN RESOURCES

8.1 Qualification of employees

- Production of SPA

Qualification and number of employees is specified in the project No. DP/IND/S7/007 by
VAMI, Russia.

- Production of plain foil

Number and skills of employees working on existing equipment is identical for the existing
production and for the new production, excluding foil rolling mill where six new workers are
required.

- Treatment of condenser foils

The new plant will employ skilled and unskilled employees in ratio I:1. Skilled workers are
envisaged in the field of machinery, electrical engineering and chemistry. Out of the overall
number of 87 employees as minimum as 4 must have a university degree and minimum of
10 must have secondary school education.

8.2 Working conditions

Production of etched and formed foils is a continuous operation assured by 4 working groups.
Other operations are 2 shifted with the exception of storaging and packing, which are one
shifted.

Working fund for continuous eperation for the capacity of 210 Uyear is 6,(X¥) hours, i.e. 250
days/year. The difference of 2,760 hours between the time fund and working fund will be
partly used for regular cut offs to change solutions (once every 1 or 2 months) which includes
discharging of solutions, cleaning of basins, preparaticn of new solutions inclusive
preventative maintenance. The period for cut offs is approx. 1 month, i.e. 744 hour. Rest of
the annual time fund (8,769 - 6,000 -744) of 2,016 hours is a capacity reserve for production
increase or for unforeseen breakdown.

8.3 Number of employees and labour cost

Nuinher of employees and labour cost for condenser foil treatment are specified in tables 8.01
and 8.02,

Labour cost for production of both SPA and foils is comprised in the financial analysis in this
report,
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8.01 Manning table

Catepory

Number of

employees 1 pjreey Indirect Statt R I. m. Iv.

in total workers workers Continuous duty
Anncaling | ] - - ! - ' - .
Brushing 6 6 - 2 2 _ 2 -
Eiching 20 20 - - 3 h] hi 5
Forming 8 8 - - 2 2 2 2
Maintenance 4 - 4 - 2 1 1 -
Laboratory 9 - 8 1 3 2 2 2
Preparation of solutions S - S - 2 2 1 -
El_shop S - S - 2 | ) ]
Storage of raw material 3 - 3 3 - -
Checkine and packagine 4 - i\ - 4 . . .

|_Watcr treatment 9 . 8 ] 3 2 2 )

Transportation 4 - 4 - 2 1 1 -
Managcment and supernvisors 6 - - 6 3 1 ) )
Scerctary | - - | 1 - - .
Resenve | 1 3
In_101al ]7 17 41 Y 6 20) 18 13
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802 Wages and salaries

Rs 000
CATEGORY NUMBER SALARY SALARY IN TOTAL ANNUAL SALARIES
Manager 1 8.0) 8.000 96.000
Dcputy Manager 1 6.000) 6.000 72.000
Engincers and supervisors 0 4.000) 24.000 288.000
Scerctary 1 2.5 2.500 30.000
| skitied workers 37 4,100 151500 1,820,400
| Semiskilled workers A0 3,300 99.000 1,188,000
Unskilled workers 11 2.30) 25.300 303.600
In 10tal 87 316.500 3,798.000

« Note:  The towal value ol fringe benefits is included in item Labour cost of Operating Cost Structure tables (Chapter 10)
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9. PROJECT IMPLEMENTATION

The following programme and project implementation stages are assumed for the EDU

project:

- basic engineering, pre-planning and project strategy, preparing documentatior for
supplies of techaclogy, searching for suppliers, discussions with suppliers;

- sending invitations to tenderers, explanation of queries;

- evaluation of bids, negotiations, incorporation of changes and awarding contracts

- provision of detailed drawings of technology and civil engineering drawings;

- construction of all stages of EDU in 15 months, supply and erection of equipment for
the same in 18 months;

- commencement of production in stages (modernization after 1 year from starting work
on the project, FTP after 1 172 year, VAMI project after 2 vears).
Details are shown on the implementation schedule, page 99.

During discussions held in India in August 1993 about conclusions made in Draft Final
Report, the original scope of services stated by the Terms of Reference was extended in the
economical appraisal of 2 additional variants of construction of EDU.

Except of veriant 1 which is solicited by the Terms of Reference
te. - production of treated condenser foil made of SPA and CPA produced in
BALCO Co. which necessitates
- construction of VAMI purification unit, modernization of foil plant and
construction of FTP

another 2 variants are financially analysed.

Variant 2

ie. - production of treated anode foil and plain foil made of SPA imported in slabs
and production of treated cathode foil of CPA produced in BALCO
which necessitates
- madernization of foil plant and construction of FTP

Variant 3

ie. - production of treated condenser foil made of imported SPA and CPA foils

which necessitites
- construction of FTP

All these variants are comprehensively presented in the implementation schedule.

Econcinic evaluation (financial appraisal) of the new variants 2 and 3 is presented in Voluine
IIL. of this Final Report.

FINAL RFPORT. Volume I, Page 98




U G R En AR YW R N B e B e

EDU Construction Implementation Schedule

Production

_ Stage years 2 3 4
No Implementation stages
quarters II IT [ITIfIV ]I |II v
1) Cstablishment of project team
Contract award
2) Basic engineering, arrangomoent
for technology supply
3) Tendering
4) Evaluation of bide, awarding
contracts
5) Dectailed engineering SPA
Mod !
FLP |
_ COMMENCEMENT
1
6) Construction SPA OF PRODUCTION
Mod E__ —hr—h —h b = o
rrp n
7) Supply and ercction SPA u
of equipment Mod ”
PP L i
0
8) Start-up and SPA A
commissioning Mod
Al ]
. 80 (% 100} &
9) Production Sgg 59 80 [% 1000 s
80
PP 3 100[ %
Notes: SPA = production of SPA (project by VAMI)
Mod = modernization of foil roalling mill
FTP = foil treatment plant
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Implementation budget

Rs 000
1. year ol construction 2, year ol construction

Nr. FTEM L | maveo | g nav.g | O
1 Feasibility study *
2 Project management, organization 1,600 2,000 2,400 2,000 8,000
3 Dectailed engincering 1,800 6,000 3,000 1,200 12,000
4 Expenditures for training abroad 6,000 _ 6,000
S Expenditures for training in India 5,000 5,000
6 Pre-production marketing costs 200 200
7 General (commissioning) tests 1,100 1,100
8 Trial opcration 3,500 1,500
9 Contingencics 9,700 9,700

In total 3,600 14,000 11,500 16,400 45,500

FINAL REPORT, Volume [, Page 100




Commentary to implementation budget

1 -

Feasibility study is financed by UNIDO, therefore the sum of 2,700,000 Rs is not
included in pre-production costs.

Project management, organization

Engineering and management team is proposed as 15 members consisting of:
- project manager

- construction manager

- process coordinator

- supervisors civil works - 2 persons

- supervisors technology - 3 persons

- engineering manager

- civil engineer

- mechanical and electrical engineers - 4 persons

- quantity surveyor

Activity of individual members vary from 6 to 24 months. Bearing in mind foreign
deliveries it is assumed that 8 members of the team will be Indians and 7 members
will be from foreign country.

Cost estimate is 8,000,000 Rs out of which 2,000,000 Rs are expenses for Indian
employees and 6,000,000 Rs for foreign experts (fees, travel expenses, accommodation
and diets in India).

Detailed ¢ neering

Except of the management team, the detailed engineering work will be carried out by
consultancy companies and by suppliers of technology. Expenditures cf 12,000,000 Rs

are determined as 3 % sum of the overall cost of technology and building works.

Expenditures for training abroad

Training abroad is recommended for 4 employees of the foil plant in duration of 2
weeks and 23 employees in 2 turns for work in the new foil treatment plant.
Training will be accomplished in companies in the Czech Republic, which will provide
know-how in the folloving activities:

company activity
Kovohuté Bfidli¢nd rolling of foil
Tesla Lanskroun trcatment of foil by etching and forming
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Time necessary for training for individual activities in FTP.

Activity Number of employees Time for training
Management 3 4 weeks
Laboratory 3 4 weeks
Brushing 2 2 weeks
Etching 4 4 weeks
Forming 2 4 weeks
Preparation of solutions 2 2 weeks
Mechanical maintenance 2 2 weeks
Electrical maintenance 2 4 weeks
Water treatment 3 2 weeks

Expenses for training abroad are estimated in the sum of 6,000,000 Rs including travel
expenses, accommodation and diets.

Expenditures for training in India

Training in India will be conducted by personnel of subcontractors of know-how
during the commissioning period.

- Training for foil rolling will be provided by 2 experts in duration of 4 weeks
in BBU

- Training for new operation in FTP will be provided by 3 experts in duration
of 3 months during commissioning operation in FTP and by 1 expert in
duration of 1 year in the first year of operation.

Expenses for training in India are estimated in the sum of 5,000,000 Rs comprising
payment for expert’s activity (5,000 USD per month) and accommodation inclusive
diets.

Pre-production marketine costs

In the 2nd year of construction it is recommended to undertake a marketing activity
which would comprise agreements with buyers about assortment, amount and terms
of supplies and verification of quality with buyers.
Estimated cost for marketing is 200,000 Rs.

neral (commissioning) tests
Function and guaranteed output of individual equipment will be tested and service

manuals will be provided.
Estimated cost is 1,100,000 Rs.
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Trial operation

Verification of technological processes will be provided for individual products, as
well as provision of technological manuals, quality checking of products in hand with
buyers.

Control system for production will be carried out. Estimated cost is 3,500,000 Rs. This
sum will cover expenses on salaries, material and energies relating to trial operation.
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10. FINANCIAL APPRAISAL

10.1 Financial Analysis

The financial znalvsis of the project has been carried out using the data estimates
specified in previous chapters. All the financial modelling and computation has been
entirely based on the Computer Model for Feasibility Analysis and Reporting
(COMFAR). developed and widely utilized by UNIDO.

The following tinancial parameters have been adopted tor financial analysis:

- All prices and costs correspond to 1993 level.

- Prices and costs resulting from VAMI repert (1936) have been updated to 1993
level using an average 10 % inflation rate indicated by the Indian counterpart.
It means that each financial flow has been muitiplied by 1.1° = 2.14.

- For foreign investment cost calculatiens (import from Switzerland and the Czech
Republic). exchange rates of 20.0 Rs/I CHF and of 1T Rs/I CZK have been
adopted.

- The tollowing figures of customs duties. insurance. taxes, fees ete. have been
indicated on imported items:

Equipment:

1.

-

-

P

Occan Freight and Insurance
Customs Duty

(a) FTP facilities

(by  Fuil plant equipment
Port Handling

Inland Transport and Insurance
Know-how tax

Slabs/Foils:

1.

Yo W

Oceuan Freight and Insurance
(a) Slabs

(b)  Foils

Customs Duty

Port Handling

Inland Transport and Insurance
Entry Tax

N

¢ of cost

25 % of CIF
89 ¢¢ of CIF
1 9% of CIF
2 % of CIF
25 9% of fee

5 % of cost

7.5¢% of cost

20 % of CIF

1 % of CIF

2 % of CIF

0.5% of cost

(after items st 1 to 4)
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- The complete financial analysis is based on cons:ant prices which makes it
possible to compare both technical alternatives of the project. According to the
wish of the Indian part, no incorporated income tax has been applied for net
income and cashflow calculations.

Two basic alternatives of the project were examined from tke financial point of view:

- the alternative supposing the foil treatment (etching and forming) facility would
be situated in the Korba plant, where the entire production process starts (with
Korba -Bidhanbag -Korba transportation costs taken into account),

- the alternative of finalizing the production in Bidhanbag unit, after the foil rolling
operation (Korba - Bidhanbag transportation costs only).

Due to some differences in both investment and production costs in the alternatives in
question, the transportation costs do not affect any choice in advance.

Since it was necessary to adapt the input data to the COMFAR data structure, some of
the inputs had to be partially joined or pre-summarized as obvious in the COMFAR
schedules. Therefore, the initial data structure is indicated here, together with necessary
comments.

In accordance with the development of requirements concerning in particular the
construction and start-up schedule of the project, the following implementation
philosophy has been adopted for the financial analysis:

- after modernization of equipment and engineering in Bidhanbag (foil rolling,
duration 1 year), production of SPA foils (10 tpy) will start immediately, using
imported SPA material,

- after construction of etching/forming facility (duration 1.5 year) production of
anode and cathode foils will start, also based on imported SPA (50% of full
capacity),

- after construction of SPA purification facility (2 years duration, VAMI project),
the entire production of foils will utilize the domestic SPA as input material
(80% in the first year of such operations and full capacity thereafter).

Therefore, a one year construction period (1994) has been adopted in the COMFAR
model, making it possible to start at least partial operations (combined with imports of
the input material) in accordance with the requirements mentioned above. Of course,
from the investor’s point of view, a two years construction period is being adopted, with
the production start-up already at the beginning or in the middle of the second
construction year. Both of these approaches result into the same production build-up
schedule.
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Since a difference in the production build-up of various products has to be taken into
consideration, the following products have been indicated in COMFAR when preparing
the input data for the financial analysis:

- SPA plain foiis

- CPA cathode foils

- SPA low-voltage anode foils (etched only)

- SPA high-voltage anode foils (etched only)

- SPA high-voltage anode foils (etched and formed)

- products of other use (lower grade SPA)

The "other use’products (tab sheets, lead wires and similar) represent a lower quality by-
product of the purification process. Since it is not to be included in the project
appraisal, its financial impact (costs and sales) has been neutralized in the COMFAR
model.

All the aggregated data used in the COMFAR mode! _e initially based on this structure
and use the following partial estimates (all in the local currency or its equivalent):

Remark:

According to the wish of the Indian part and in addition to this feasibility study, financial
anaiysis of two more alternative approaches to the whoie project has been carried out
and presented in a separate volume:

- Production of condenser foils using imported SPA slabs and domestic CPA metal
(i.e. without SPA purification and slabs casting).

- Production of condenser foils using imported SPA and CPA foils (represented
only by foil treatment operations).

10.2 Total Investment Costs

Total investment costs have been estimated in accordance with particular facilities to be

constructed or modernized and then divided according to the time schedule of

construction mentioned above.

The following table 10.1 gives the tull information on investment estimates in terms of

the COMFAR input data structure, with the estimates for Korba (K) and Bidhanbag (B)
indicated separately in case of the foil treatment (description of investment shortened).
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Production facilities with investments

Description SPA  (K)jslabs(K)|foil (B)|foil (X/B)

of investment purific. |casting [rolling treatment

Land

Site preparation 98.44 K 87G.0
8 970.0

Structures (a) 6584 .78

Structures (b) 786.00i{K 20,957.0
8 20,780.0

Inc. fixed assets (a)

Inc. fixed assets (b) 6334.40 18,750.0

Inc. fixed assets (c¢)

Machinery and equip.(a)|16,015.76{2,654.0 4£65,736.0

Machinery and equip.(b) 105,010.0

Auxiliary facilities

Pre-production expend. |13,627.52 K 45,481.0
B 45,466.0

Inventory

Table 10.1 Structure of investment costs (1,000 Rs)

Comments:

Investment costs tor SPA purification were (in accordance with the Terms of Reference)
adopted from the VAMI project and adjusted tc a 10 $¢ average inflation rate as
already mentioned above.

No investment costs were indicated for strips rolling equipment (hot and cold rolling)
for this project.

For the COMFAR calculation purposes (to approximate sufficiently the realistic time
schedule of investments), all the investment costs were allocated into the first year
(1994) with the exception of machinery and equipment (a), covering the SPA
purification, slabs casting and foil treatment technology which has been allocated into

1995 (see COMFAR schedules, tables Total Initial Investment and Total Current
Investment).
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103 Total Production Costs

Total production costs used in financial analysis consist of operating costs and
depreciation and financial costs.

The operating costs estimation has been based on various sources, according to the
operaticn in question: VAMI report, cost statements for slab casting and rolled product
in Korba and for foil rolling in Bidhanbag and cost estimates for newly designed foil
treatment facilities in either Korba or Bidhanbag.

For the financial analysis purposes, where the project has to be treated as an irtegrated
unit, the operating costs were calculated on a ’value added’ base, avoiding a multiple
calculating of the initial input material costs (due to a 'buying and selling’ effect between
subsequent operations).

For the financial modelling purposes, where the production build-up has to be reflected,
the operating costs were indicated in Rupees per year for each product and the installed
capacity level. A variable capacity utilization during the first years of operations has
been simulated directly in COMFAR.

Tabies 10.2 through 10.7 show the initial input data of which the yearly operating costs
for the COMFAR model were prepared (COMFAR data structure respected).

Remarks:

Due to various structures of the data sources used, some cost items seem to be omitted,
but they are usually joined with some others of a similar type in case they could not
have been separated in a satisfactory manner. For example, the item "consumable stores’
shares the place with "spare parts’ in the COMFAR model. In view of the fact that the
items are summarized, the distortion of the results is not considerable.

A ’direct material flow’ concept has been adopied for the financial analysis. It means
that the recycling of the waste taking place in the production process has not been
reflected from the financial point of view, thus making the material costs higher than
in reality. The financial model resigns on some optimistic assumptions in this respect.

Transportation costs from Korba to Bidhanbag and back have been calculated in

accordance with Indian regulations indicated in Korba, including the excise, entry tax and
insurance as follows:

Transp.cost = net wt/SUR * (unit price + entry tax + insurance)

where:
SUR (space utilization ratio) = (.75 for the way fron; Korba
= (.60 for the way from Bidhanbag
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Unit price = 700.0 Rs/t (gross weight)

Excise = 0.25 * cost of product (further as ’cost’)

Insurance = 0.002 * (cost + excise)

Entry tax = 0.005 * (cost + unit pr./SUR + excise + insurance)

Cost item 'Marketing, non-labour’ has been used to input this information into the
model.

Transportation costs Korba - Bidhanbag have been assigned to the production of plain
foils, anode foils and cathode foils for both project alternatives examined.
Transportation costs Bidhanbag - Korba have been added only in the alternative with
foil treatment in Korba and assigned to anode and cathode foils only.

In the initial stage of production based on the imported SPA slabs, the price of the
input material is calculated as 2,500 $ per ton (76,250 Rs/t) plus 29.8 % representing
the effect of customs duty, ocean freight and insurance, port handling, inland transport
and insurance etc., resulting in 98,970 Rs/t. These costs fully substitute the corresponding
part of the SPA purificaiion and slab casting costs.

Cost items not indicated in SPA purification column, were included in other items
(overheads, utilities) in VAMI project.

Product: PLAIN FOILS - initial CPA input 12.89 tpy

Production (tpy) 12.790| 12.20§ 10.840 10.000

Operation: SPA Kislab K|sirip K|foil g8jfoit K/B
Operating costs |(purific. [cast. [rollingjrolling [treatment

Raw mater.(a) 489.820 -

Raw mater.(b) 66.252 -

Utilities 227.790

Energy 21.470

Labour direct 120.630

Maintenance 7.39%

Spare parts 2.110

Factory overheads 90.08C

Administr. labour

Admin, non-{abour

Marketing labour

Marketing non-lab KB 19.046
BK -

Table 10.2 Basic structure of operating costs (1,000 Rs/y)
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Product: CATHODE FOILS - initial CPA input 103.50 tpy
Production (tpy) 97.70{ 86.000! 75.000 60.0
Operation: SPA X{stab K|strip K|foil Bl fril /8
Operating costs |purific. |cast. [rollingirolling |treatment*
Raw ater.(a) - 3933.0
Rau mater.{b) - 14.655
Utilities - 26.379] 4.730 KB 569.1
Energy - 29.310)111.800]| 161.025|x 1,203.4
- 8 1,588.6
Labour direct - 20.517) 73.100} 904.725/x8 368.5
Maintenance - 5.374} 35.260 $5.425|k8  54.9
Spare parts - 17.586| 30.100 15.825ik8  219.4
Factory overheads - 4.885; 15.050; 675.600:k8 %3
Acministr. labour - X8 $5.5
Acmin. non-labour - 0.977| 18.490] 409.050
Marketing labour -
Marketing non-lab - K3, 124.012
- BK) 158.775

*) foil treatment =

etching only !

Table 10.3 Basic structure of operating costs (1,000 Rs/y}
Procduct: LV ANODE FOILS - initial CPA input 219.9% tpy
Production (tpy) 218.2701206.87]184.990| 170.670 100.0
Operation: SPA Kislab Kistrip K|foil Bifoil K/8

Cperating costs

purific. [cast.

rolling

rolling |treatment*

Raw mater.(a)

Riw mater.(b)

8,294,260

1,130.64031.030

Utilities

Energy

Labour direct
Maintenance
Spare parts
factory overheads
Administr. {abour
Admin. non-labour
Marketing lLabour

Marketing non-lab

Table 10.4

3,887.390{55.850] 10.170 KB 968.6
62.0601260.490| 366.430|k 2,005.7
B 2,667.6
353.600(43.440{157.24012,058.790|k8  614.1
11.380{ 75.840] 126.120ixB8  91.4
37.240} 64.750 36.010ix8  365.7
467.100;10.340} 32.370/1,537.400\k8  57.1
K8 92.6

2.070| 39.770 930.830

K8l 325.020

BX| 412.730

*) foil treatment = etching only |

Basic structure of operating costs (1,000 Rs/y)
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Product: HV ANQDE FOILS - initial CPA input 21.99 tpy
Production (tpy) 21.833) 20.68, 18.500 17.070 10.0
Operation: SPA Kistab Kistrip X]toil Eifoil K/8
Operating costs |purific. |[cast. [rollingirolling |treatment*
Raw mater.(a) 829.540
Raw mater.(b) 113.080} 3.100
Utitities 388.790! 5.580] 1.020 XB .9
Energy 6.200} 24.050 36.650ix  200.6
8 264.8

Labour direct 35.360{ 4.340] 15.720f 205.910ikB  61.4
Maintenance 1.140{ 7.590 12.610{x8 9.1
Spare parts 3.720] 6.470 3.600|x8  36.6
Factory overheads 4£6.770! 1.030] 3.240! 153.770{kB 5.7
Administr. labour K8 9.3
Admin. non- labour 0.210} 3.980 93.100
Marketing labour
Marketing non-lab X8 32.502

14 41.270

*) foil treatment = etching only ¢

Table 10.5 Basic structure of operating costs (1,000 Rs/y)

Product: HV ANODE FOILS - initial CPA input 87.98 tpy
Production (tpy) 87.31c] 82.74 74.000} 68.260 40.0
Cperation: SPA_ K|slab Kstrip Kifoil_ 8{foil X/8
Operating costs |purific. |[cast. rollmgirollmg treatment
Raw mater.(a) 3,317.780
Raw mater.(b) 452.260{12.410
Utitities 1,555.000]22.340{ 4.070 KB 3,367.4
Energy 2,.820{ 96.200] 146.550(x 7,120.3
[ B 9,399.1
Labour direct 141.440]17.370 u.moi 823.420(k8 2,180.0
Maintenance 4.550] 30.3401 50.440{k8 326.5
Spare parts i 14.890; 25.900|  14.4C0/KB 1,298.3

factory overheads 186.240] 4.14C] 12.950] 614.880ix8 202.9

Administr. (abour X8 328.6

Admin, non-{abour 0.830; 15.910y 372.29¢C

Marketing labour

Marketing non-lab X8| 130.010
BK| 165.090

Table 12.6 Basic structure of operating costs (1,000 Rs/y)
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Product: OTMER USE - initial CPA input 158.20 tpy

Production (tpy) 157.000{149.00} 133.000

Operation: SPA K|slab Kistrip Kjfoil 8|foil «/B
Orerating costs |purific. |cast. {rolling/rolling |treatment
Raw mater.(a) 6,M1.600 - -
Raw mater.(b) 813.26022.350 - -
Utilities 2,796.170/40.230| 7.315 - -
Energy &4 .700{172.900 - -
Labour direct 254.34031.290}113.050 - -
Maintenance 8.195] 54.330 - -
Spare parts 26.820} 46.550 - -

Factory overheads 335.980] 7.450; 23.275 - -

Administr. labour i - -

Admin. non- labour 1.49C} 28.595 - -

Marketi~; labour - -

Marketing non-lab - -

Table 10.7 Basic structure of operatirg costs (1,000 Rs/y)
Depreciations are included into the total production costs directly by COMFAR which
calculates them in accordance with depreciation rules indicated together with investment

Costs.

The following rates were used {BALCO sources):

- Site preparation and development 5.15 %
- Structures and civil engineering 334 %
- Technology. machinery and equipment 11.31 %

Financial costs are also generated by COMFAR according to the conditions indicated
in the source of tinance description (see Project Financing).

Remark:

Only those depreciations and financial costs which are immediately linked with the
project are taken into consideration for the financial analysis purposes. No depreciations
or interests linked to the entire company’s operations and borne partially by other
products were included. The reason is a considerably little share of the project-oriented
costs in comparison with the production volume being out of the project. Nevertheless,
such a potential reduction of these fixed costs is reflected in the sensitivity analysis,
giving the break-even charts also for 10 % and 30% increase of these costs, still with a
sufficient margin (see COMFAR charts).
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104 Production Programme and Sales

This part of COMFAR input data reflects the production build-up for all six products
separately, in accordance with the time schedule of construction already mentioned.

For the caj. acitor - oriented products, the following sales prices have been adopted (see
chapter "Market Analysis and Marketing Strategy’):

- plain foils 350 Rs/kg
- cathode foils 990 Rs/kg
- LV anode foils (etched only) 2,170 Rs/kg
- HV anode foils (etched only) 2,170 Rs/kg
- HV anode foils (etched & formed) 3,340 Rs/kg

The “other use” products are not indicated here anymore because they are of the lower
grade of SPA and should be financially neutral towards the project efficiency statements.
Theretore, special sales prices were assigned to them just to compensate exactly their
production costs. This "no loss - no profit” approach has been agreed in BALCO.

Alsoin the case of sales prices, sensitivity was examined to indicate the resistance of the
project to potential over-estimation of the prices. A decrease by 10 % and 30 9 does
not show any critical changes of the break-even point (see COMFAR output charts).
10.5 Working Capital

Only oricntation estimates could be collected for working capital requirements module
of COMFAR.

Minimum coverage in davs was indicated very approximately as follows:

For currcat assets:

- accounts receivable 0 days
- 1aventory & materials 16 days
- energy (0 days
- $pare parts 180 days
- work in progress 10 days
- finished products 10 days
- cash in hand 0 days

For current liabilities:
- accounts pavabic 30 days
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No receivables and cash in hand decrease the liquidity ratio. Nevertheless, the dvnamics
of the net working capnal can affect the cash flow of the project only slightly and during
the first three years of the production build-up.

10.6 Project Financing

According to the BALCO specitications. only loan has been adopted as the exiernal
source of finance. The following loan conditions have been indicated for the financial
analysis:

- long-term loan interest rate 18%,

- 10 years amortization period,

- constant principal type of aiiilization,

- yearly repayments,

- preferably without any grace period.

According to the first COMFAR simulation (without sources of finance) it was obvious
that the loan would have to be used in two disbursements covering financial

requirements in the years 1994 and 1995. With the corresponding funds and debt service
included into the model, the project proved to be financially viable.

Detailed information on the project financing can be found in COMFAR ontput
schedules "Source of Finance’ an "Cashflow Tables’.

10.7 Financial Statements

Since the tinancial analysis has been carried out by means of COMFAR, practically all
the financial statements can be found in its output tables or charts.

For each of the two project alternatives the following information and financial
statements have been generated in this feasibility study:

Tables:

- Summary sheet (basic + first 3 years of operations)
- Total initial investment

- Total current investment (during production)

- Total production costs

- Net working capital

- Source of finance
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- Cashtlow tables (constant prices, without income tax as required for feasibility studies
in India)

- Net income statement (constant prices, without income tax as required for feasibility
studies in India)

- Projected balance sheets

Charts:

- Annual cashflow from operations

- Accumulated cashflow from operations

- Annual flow of funds

- Discounted net cashflow (net present value)
- Sensitivity of internal rate of return

- Fixed cost coverage ratio

- Break-even chart (financial costs included)
- Structure of production costs

- Net cashflow / total sales ratio

- Net profit / total sales ratio

- Total sales and production costs survey

Comments:

The financial statements show a high degree of commercial profitability of both of the
project alternatives examined.

In investments (both the initial and current), the alternative with the foil treatment in
Bidhanbag is slightly better (see COMFAR tables) which is caused both by lower initial
investment costs and by lower working capital requirements affecting current
investments. However, the difference is very small.

In production costs, the alternative with the foil treatment in Bidhanhag is slightly
inferior to that preferring the final operations back in Korba. Even though the
transportation costs are lower, it is the higher energy cost in Bidhanbag to more than
equalize this advantage.

In sources of finance, the comparison is very difficult again because the sum of external
funds (loans only) is almost the same for both of the alternatives. Whereas the
alternative with the foil treatment in Bidhanbag is slightly cheaper in 1994, the loan
disbursed in 1995 is slightly higher than that for the Korba-oriented alternative and vice
versa.
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The cashflow tables show again almost identical financial cashilow surplus. The net
{operating) cashtlow indicates for both alternatives a good pay-back period of 3 years,
with the absolute values showing a little better result in the Korba-oriented project
alternative. This can be aiso observed when comparing the cumulaizd net cashflows or
the net present values (calculated at 15% discount rate). Again. the Korba-oriented
aliernative gives better results but not substantially. The same applies the internal rate
of return which is over 50% in both alternatives.

Simple rates of return (return on equity and return on investment) are apparent from
the 'Net Income Statement’ table. Whilz the return on equity is not indicated (no equity
in funds), the return on investment is almost identical for both alternatives and very high
(for the fifth year of operations approx. 45%).

Break-even analysis (sece break-even charts) indicates the break-even point at approx.
40% with rather high financial costs included in the fixed production costs, again for
both project alternatives, which represents a good reserve for the case of worse
conditions in sales or production costs. Without financial costs included (or at the end
of the debt service period) the break-even point moves to approx. 20%.

Sensitivity analysis made in the break-even chart indicates a rather good degree cf the
project stability under worsened conditions. For example. a 30 % decrease of sales
prices compinzd with a 30 ¢ increase of the fived part of production costs would move
the break-even point to the value of 80 %.

Sensitivity analysis of the internal rate of return shows the maximum dependence of tne
IRR on sales prices, then on operating costs and initial investments.

10.8 Conclusions

The financial analysis shows that both alternatives of the project (foil treatment facility
in Bidhanbag or in Korba) indicate a very good profitability and that the idea of

producing the capacitor foils is viabie.

When making appraisal purely from the firancial point of view, it can be stated that the
alternative with the foil etching and forming in Korba is slightly better.

However, the difference is so small that any other decision supporting aspect
(environment protection, social aspects eic.) can be taken into consideration.
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ANNEXES

Preliminary offers:

ANNEX | - Modemization of two 4-high Von Roll foil rolling mills
Offerer: Lauener Company, Thun
Switzerland

ANNEX 2 - Drive system medernization of two rolling mill No. 1 in BBU
Offerer: CKD Cegelec, Praha
The Czech Republic

ANNEX 3 - Production and checking equipment for etching and forming
of Al condenser foil
Offerer: SOMA Lanskroun, The Czech Republic
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INTRODUCTION

The Bharat Aluminiuin Company Ltd., located in India is operating two
4-high rolling mills built by Von Roll, Switzerland.

Cold rollced stocks with a thickness of 0,6 mm is brought from Indian
supplicrs. It is then cold rolled in the roughing mill and the finishing mill to
a final thickncss of 2 x 0,009 mm.

The target now is to modify both mills in such a way that from the
incoming material condenser foil can be produced with a thickness of
2 x 0,006 mm.

Metal Consult is working on a fcasibility study for an eventual modernisation
program. Laucner has been asked through Mectal Consult for a proposal
containing nccessary modifications on the mills to meet the target for
producing condenser foil. The actua! condition of the mill cquipments arc not
known and thercfore only budget prices can be given.

To work out a final proposal more technical information as well as a site
inspection would be required. The following cost estimation and
reccommendations can be used as reference only.

For some cquipments we indicate a separate price for the hardware. Thosce
arc parts from which we think they ean be manufactuscd locally in India.
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GENERAL REQUIREMENTS FOR PRODUCING CONDENSER FOIL
e Incoming stock must be wound on accurately machined metal spools.

e Both mills arc currently operating with tension brakes instead of clectrical
motors on the unwind side. If the brake on the roughing mill is diameter
compensated it can be further used. For the finishing mill the tension
brake is not accurate cnough and the usc of clectrical motors is cssential.

e For the roughing mill we recommend a positive/negative oll bending we
would recommead for the roughing miil. Due to closed gap operation and
the narrow width on the finishing mill a roll bending in this mill would be
incffective.

® Gauge control modes
— Roughing mill: position and pressure control
— Finishing mill: only pressure control (closed gap opcration)

® Roll specification
— Work rolls:  Hardncss — roll barrel 100 — 105 Shore D
- journal 40 - 45 Shore D

Eccentricity 0.005 mm max.
Out of round 0,0025 mm max.
~ Back up rolls: Hardness - roll barrel 70 - 75 Shore D

- journal 40 - 45 Shorc D

Eccentricity 0,005 mm max.
Out of »und (0,003 mm max.

® Rolling oil filtration
During rolling process the rolling oil becomes contaminated with
aluminium fincs as well as with dirt and other forcign matter it picks up.
These contaminants affect the performance of the lubricant. Te remove
them the roll coolant needs to be continuously filtered.

Three basic designs of filter arc available, i.c. the bag type, the tubce and
platc type. All operate on the by-pass principle in which oil, pumped
from the dirty side of the storage tank, passcs through the filter and flows
hack to the clcan side of the tank. The filtration capacity has to be higher
than the max. supply to the mill sitc. The plate type filter is considered to
be the most suitable for foil mill operation and is recommended for all
replaccments and new installations.
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Eddy—current gauges

Originally both mills had been supplied with eddv—current gauge systems
from Electronic Production Aids. We do not know the actual condition of
these systems but would rccommend to replace them by thc latest modcls
from the samc company. These include automatic strip temperaturc
compensation by a dynamic accuracy of +/- 1 % of thc nominal

thickness.
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2.1) Preliminary Technical Datas Mill No. 1 for Roughing Operation
1. Production Datas
Material: Aluminium, Al. 99.99
Strip thickness: Entry 0,8 mm max.0,02 mm min.
Exit (,5 mm max./0.012 mm min.
Strip width: 60 mm max.
T 450 mm min.
Coil DIA: ‘OD 850 mm max.
ID 280 mm (on steel spools)
Coil weight: 1210 kg (incl. spool)
Expandable cores: To be used for foil stock without spools for

1. pass {dimension to be specificd)

2. Mill Datas

Mill type: 4-high cold rolling foil roughing mill
Mill builder: Von Roll, Switzerland

Year of built: 1962 - 1965

Work rolls: e DIA 185 mm

e Barrel length 1020 mm

e Roller bearing (new) 2 x 2 row cylinder
roller bearing 130/180 dia. x 50 mm
with intermediate ring, 2 row ball
bcarings (thrust bearing)
100/180 dia. x 34 mm

e Lubrication: oil/air mist and oil level

) l




Back up rolls:

Mill drive:

Gear stage:

Roll speed:

. Decoiler Datas (optional}

Dccoiling speed:
Strip tension rangc:
Motor rating:
Motor revolution:

Gear ratio:

. Coiler Datas

Coiling spced:
Strip tcnsion range:
Motor rating:
Motor revolution:

Gear ratio:

e DIA 420 mm

e Barrcl length 1000 mm

e Roller bearing (new) 2 x 2 roller
bearing 220/310 dia. x 225 mm
2 row roller bearing (thrust bearing)
120/260 dia. x 86 mm

e Lubrication: oil/air mist and oil level

0 - 150 - 150 kW
0 - 406 - 1220 min™

i = 1,96 (pinion stand)

0 - 100 - 350 m/min

245 m/min max.

0,8 - 8 kN
0-32-32kW

} = 800 - 2400 min™

9,60

438 m/min max.

0,7 - 7kN
0-52-52kW

0 - 800 ~ 2400 min™*

5,48
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22) Preliminary Technical Datas Mill No. 2 for Finiching Operation

P

1. Production Datas.

Material:

Strip thickncss:

Strip width:

Coil D!A

Coil weight:

2. Mill Datas

Mill type:
Mill builder:
Ycar of built:

Work rolls:

Back up rolls:

. _Aluminium, Al 99.99

Entry 0,12 mm max./0,02 mm min.
Exit 0,08 mm max./2 x 0,006 mm min.

600 mm max.
450 mm min.

OD %50 mm max.

1D 280 mm (on steel spools)

1210 kg (incl. spool)

4-high cold rolling foil finishing mill
Von Roll, Switzerland
1962 - 1963

e DIA 185 mm

e Barrel length 1020 mm

e Roller bearing (new) 2 x 2 row cylinder
roller bearing 130/180 dia. x 500 mm
with intermediate ring, 2 row ball
bearings (thrust bearing)
100/180 dia. x 34 mm

e Lubrication: oil/air mist and oil lcvel

e DIA 420 mm

e Barrel length 1000 mm

e Roller bearing (ncw) 2 x 2 roller
bearing 220/310 dia. x 225 mm
2 row roller bearing (thrust bearing)
1207260 dia. x 86 mm

o Lubrication: oil/air mist and oil levcl




3.1)

,L"J

Mill dnve:

Gear stage:

Roll speed:
Decoiler Datas
Decoiler 1
Decoiling specd:
Strip tension range:
Motor rating:
Motor rcvolution:

Gear ratio:

2

—— - e

TE - 3D, i e e mmm — -

0 - 150 - 150 kW
0 - 330 - 1000 min™

i = 1: 1 (pinion stand)

0 - 192 - 580 m/min

406 m/min max.

03 -3 kN
0-22-22kW

0 - §00 - 2400 min!

5,20

Decoiler 1T (for doubling operation only)

Dccoiling speed:
Strip tension range:
Motor rating:
Motor revolution:
Gear ratio:

Coiler Datas
Coiling spced:
Strip tension range:
Motor rating:
Motor revolution:

Gear ratio:

406 m/min max.

0,3 -3KkN
0-22-22kW

0 - 800 - 2400 min™

5,20

725 m/min max.

0,15 - 1,5 kN
0-20-20kW

0 - 800 - 2400 min™

2,91
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COST ESTIMATION FOR NECESSARY MODERNISATION

Budget Prices Mill No. 1 for roughing operation
Roll Neck Bearing

Work roll assembly

e New work roll chocks with new design for roller bearings and roll
bending (system Mac-West).

® 2 x 2 row cylinder roller bearing 130/180 dia. x 50 mm with intermediate
ring, 2 row ball bearings (thrust bearing) 100/180 dia. x 34 mm.

e Oil mist lubrication system, oil/air mist and oil level.

Budget price for engineering only SFEr. 50°000.--

Total budget price for 2 sets incl. total 8 chocks,
bearings, lubrication, engineering SFr. 165°0060.-—

Madifications of the roll necks arc necessary but from this price excluded.

Bacik up roll assecmbly

e Madification of back up roll chocks for roller bearing and ncgative roll
bending cylinder (Mac-West).

e 2 x 2 roller bearing 220/310 dia. x 225 mm, 2 row roller bearings (thrust
bearing) 1207260 dia. x 86 mm.

o Oil mist lubrication system, oil/air mist and oil level.

Budget price for engineering only Skr. 60'000.-—

Total budget price for 2 sets incl. bearings,
lubrication, engineering SFr. 200°000.~—~
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Modifications of the roll necks and the existing roll chocks arc necessary but
from this price excluded.

Note:

Existing chock modification to be done locally due to expensive

shippirg costs as well as long down time by sending them abroad.

Roll Bending System

Positive/negative roll bending system Mae-West

e 8 hvdraulic cylinders in Mac—West blocks, mounted on the mill housing.
® 16 hvdraulic cylinders in back up roll chocks, 2 scts.

® 1 Muc-West blocks.

e | hydraulic valve stand

Total budget price for roll bending hardware

for 2 roll sets and engineering. Excl. hydraulic
supply, piping, back up roll chock modifications SFr. 127'000.--

Budget price for engincering only SFr._37'000.--

AGC Roll Load Cvlindcr

e Spccial high pressure cyvlinders of S-L-C design. Cylinder bore bronze
plated, special stick slip frec and tight scaled.

- Piston diameter: 180 mm
- Stroke: 100 mm
- Opcrating pressurc: 230 bar
- Auvailable force for roll load: 500 kN/per cyl.
- Rectracting forcc: 250 kNjper cyl.

® Scrvo valves type Schneider, dircctly mounted on cylinders.

Total budget price for AGC package. Excl. hydraulic
supply, piping, modifications on existing parts SFEr. 423'000.--
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New Drive System Reliance

1 Control Cabinct including
- DCS control system for mill/coiler drives
- Required hard- and software
I Main control pancl for mill operator
2 Subcontrol panels
1 DC drive motor for mill tvpe GS 3108 150 kW / 406 — 1220 rpm
1 DC drive motor for coiler tvpc GS 1810 36 kW / 1000 - 2730 rpm

Power requircments: 3 x 500V, 50 Hz

Total system price without decoiler drive SFr. 382'000.—-

Option:
Above modernisation with onc additional decoiler drive as follows:

I DCS control system for one decoiler drive required additional hard- and
software

1 DC-drive motor for decoiler GS 1608 32 kW/900 - 2670 rpm

Mechanical cquipments/cngincering for decoiler drive: gear shaft, gear
box, couplings ctc.

Total system price including decoiler drive SFr. 545'000.—-

Note:
It is not known to LE whether the cxisting motors can be further used.




Roll coolant system consisting of:

2 GRIP oolant headers complete with a total of 48 valves (35 /8 bar)
spaced on 75 mm pitch. Total flow capacity: 900 I/min.

Refer to coolant distribution sheet for specific coolant flows (sce
appendix 4.2).

Elcctrical control for manual operation of spray system.

Total system price for roughing mill SFr. 228'000.—-

Note:
With minor changes this system could be adapted to automatic flatness
control.




3.2) Budget Prices Mill No. 2 for finishing operation
1) Roll Neck Bearing
Work roll assembly

e Necw work roll chocks with new design for roller bearings.

e 2 x 2 row cylinder roller bearing 130/180 dia. x 50 mm with
intermediate ring, 2 row ball bearings (thrust beanng)
100/180 dia. x 34 mm.

e Oil mist lubrication system, oil/air mist and oil level.

Budget price additional engineering
for finishing mill SFr. 20'000.--

Total budget price for 2 sets incl. total 8 chocks,
bearings, lubrication, engincering SFr. 165'000.--

Madifications of the roll nccks arce necessary but from this price
cxcluded.

1.2) Back up yoll assembly

e Modification of back up roll chocks for rollcr bearing and ncgative
roll bending cylinder (Mac-Wecst).

® 2 x 2 roller bearing 220/310 dia. x 225 mm, 2 row rollcr bearings
(thrust bearing) 120/260 dia. x 86 mm.

¢ Oil mist lubrication systcm, oil/air mist and oil level.

Budget price additional engineering
Jor finishing mill SFr. 25'000.—-

Total budget price for 2 sets incl. bearings,
lubiication, engineering. Excl. rolls, modification,

of chocks SFr. 200°000.-~




Note:

Existing chock modification to be done lccally due to expensive
shipping costs as well as long down timc by sending them abroad.

C Rol ad Cvhinde

Special high pressure cylinders of S-L-C design. Cylinder bore bronze
plated, special stick slip free and tight scaled.

— Piston diamcter: 180 mm
— Stroke: 100 mm
— Operating pressurc: 230 bar
— Available force for roll load: 300 kN/per cyl.
- Rctracting forcc: 250 kN/per cyl

Scrvo valves type Schacider, directly mounted on cylinders.

Total budget price for AGC package. Excl. hydraulic
supply, piping, modifications on existing parts SFr. 423'000.~~

Ncw Drive System Reliance

1

tI

1

Control Cabinct including

- DCS control system for mill/coilcr drives
- Required hard- and softwarc

Main control panel for mill operator
Subcontrol panels

DC drive motor for mill type GS 3110 150 kW / 330 - 1000 rpm

DC drive motor for coiler type GS 1606 20 kW / 790 - 2400 rpm

Power requircments: 3 x 500 V, 50 Hz

Total system price without decoiler drive SFr._382'000.—-




Option:
Above modcmisation with two additional decoiler drives as follows:

1  DCS control system for two decoiler drives required additional hard-
and software

to

DC-drive motors for decoilers GS 1310 15 kW/790 - 2670 rpm

Mecchanical cquipments/engincering for decoiler drives: gear shafts, gear
boxcs, couplings ctc.

Total system price including two decoiler drives SFr. 655'000.—-

Note:
It is not known to LE whether the cxisting motors can be further used.

Roll coolant systcm consisting of:

2 GRIP coolant headers complete with a total of 48 valves (35 I;8 bar)
spaccd on 75 mm pitch. Total flow capacity: 900 I/min.

Refer to coolant distribution sheet for specific coolant flows (sec
appendix 4.2).

Elcctrical control for manual opcration of spray systcm.

Total system price for finishing mill SFr. 228'000.--

Note:
With minor changes this systcm could be adapted to automatic flatness
control.
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3.3) Budget Prices auxilliary units
oolant oi] filtrati lant tvpc Womack

The model HP-20 filtration system consists of two vertical stack horizontal
platc pressure filters.

Filtration capacity: 2'000 1 approx.
Tank capacity: 30000 1 approx.

In the price is included a complete filtration plant consisting of filter, pumps,

tanks, valves, controls ctc.

Total budget price for one filtration plant
type Womack SFEr. 1'010'600.--

Note:
Both mills can be operated with one filter plant as descrihed above.

Yours sincerely,

LAUENER ENGINEERING LTD.

™ \A B?CAM\&KAMU

B. Frischknecht D. Fankhauser
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Rei: Modernjzation of foil rolling mill, Balco, India

Jear Sir,
follawing please find our vropcsal for the drive svsiem
moderrization for the Balco fcil rolling mill No 1. This prcposal
is tc be used in your feasibility study.
I hope vou will find our proposal satisfactory and remain
Ing. Jir{ Simonek
manager of metallurgy departmgnt
project and 3;}55 divisio
>- Y A -~
CEGELES CKD. a.5., Buséicvickd 7, 140 00 Praha 4
TELEFON: 02/4121111: FAX: (2/423295, 421471, 421167, 160 48272738
FORM E0015-A /1 BANKOVN! SPOJEN(: Komeréni tanka Praha 8, &. Gé. 14308-081/0100 PICEV 0920017
z'd SETEDE 2 2t gHeAd 4D 0313930 3120 28, d3s 01
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DRIVE SYSTEM MODERNIZATION

PROPOSAL ON THE BASE
OF CEGELEC CKD’S DELIVERY

Foil Rolling Mill No.1 (Roughing Mill)
Bharat Aluminium Company Ltd., India

Modernization of drives and their control system is based
OF delivervry rollowing items:

- pC-drive motor 32 k%W for decoiler.

- contro) cabinet including rectifier WNTC 4195 with micro-
processor based specialized programme mcdule for the
control of decoiler.

- mechanical cquipment/engineering vror decoiler drive: ug2ar
shaft, gear box, couplings etc.,

- control cabinet including rectifier WNTJ 11720 with wicro-
processor based BASIC programmable moduie for the sontroi
of the roiling stand,

- bC -drive motor 56 kv for coiller,

- control cabinel including rectifler WNTC 4135 with mlaros
SPOCeSsROT based specialized programme module  for  the
contrei of coiler,

- ~ontirol cabinet including control syutem un che base of
AL3PA &nu-33 which will be used ror the ~entratization of
the drives cont.rol and cheir menitoring,

- miin control panel for mill operator.

- two stboontrol paneis,

- reqguited contrnl software.

Cabinets are equipped with rvequired haraware t{terainal
Loards, powel SOUTTEeS, sensors and transmitters, fuses etc. .
Control syvstem is not supposed to be used for automatic computer

thickness or flatness control.

The price estimaticy of above mentioned items list of
CEAFLEC CRD's delivery is 370 000,- SFr FOB Terst. This value 1is
preliminary, valid for 1993 and can be used as reference only.

The price estimation of CEGELEC CKD's on-site services
{ including technical assistance, commissioning, performance test
and customer staff training) is 39D 500,- SFr. The travelling
expenses  and logging fee are not  included. This value is
preliminary, valid for 1963 and can be used as reference only.

®

TELFFON%;GELECCKD,JS.Budéwv&ké?,14000?mha4
£ < 02/4121111; FAX: 02/423295, 421471, 421167 1ICO 45272735
FORM E0015-A 1/1 BANKOVNI SPOJENI: Komeréni banka Prana 8, &. U¢. 14308-081/0100 F/CEU0020017
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Mr. Petr Bradac

Director

METALCONSULT, spol. s r.o.
Opletalova 37

110 00 Praha 1

August 31, 1993
Dear Mr. Bradac !

With relation to the foregoing negotiations and with respect to our last meeting on
August 27, 1993 we would like to present you our new offer.

1. Commodity :
1.1. The cathode foil etching equipment, U 3501,

with the d.c. source 2000A, 20V 5 pcs
1.2. The anode foil etching eauipment, U 3500,
with the d.c. source 6000 A, 20V 6 pcs
1.3. The forming equipment, U 3511, with
three d.c. sources 500 A, 800V 2 pcs
1.4. The brushing equipment, UCS36C ... 2 pcs
1.5. The testing equipment for the foil forming
ability, KC254¢A 2 pcs
1.6. The measuring deviceforC,tgé = i, 2 pcs
2. Price: Total
2.1. After1.1.
565 000.- USD each (included
94 000.- USD for one source) 2 825 000.- USD
2.2. After1.2.
673 000.- USD each (included
184 000.- USD for one source) 4 038 000.- USD
2.3. After1.3.
662 000.- USD each (included
228 000.- USD for 3 sources) 1 324 000.- USD

Turn over, please ....

TiL G QALK SPO R K0 45533724 FAY QT1217
rBas Ustt niOn Cit 205345556724

vy Larfkroun
€0, 705543-611/0100




24 After 1.4.

144 000.- USD each 288 000.- USD
2.5. After 1.5.
3 400.- USD each 6 800.-
usD
2.6. After 1.6.
11 300.- USD each 22 600.- USD

8 504 400.- USD

The price is to be understood FOB Terst, italy, with cost of the assembly and
putting into operation included.

3. Delivery term : 2 years after the contract has been signed

4. Payment conditions :
4.1. We would like to ask for the first advance payment of 1/3 ot the totzl

amount after the confirmation of order
4.2. The other payments will be agreed in the case, the equipment will be
ordered

5. Guarantees :
We pay the guaraniee for the proper operation for 12 mcnth since the start of
the operation.

6. This offer is valid until December 31, 1993.

With best regards,

|

:
1

..’.
SOMA W LANSKROUN s 1. o.
Ing. L. Verner Konstrukce a vyrobs
9 l Y fsdnougslovych strojo

Smetanova 380, 563 01 Lanikroun

Director
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List of Metering and Regulation Circuits

Flow Metering

FIQC
FIQ
FI
FIQ
FIQ
FIQR
FI

FI

Once - inlet of raw water into reactor, signal to dosing pumps contrcl
Twice - inlet of clarified water intofilters - DF

Once - flow of purifying air

Twice - inlet of clarified water into cation filter

Twice - outlet of water on anion filter

Twi;:e - inlet of water into MB filters

Three times - water for diluting and washing

Once - flow of washing water

Witer Level Metering

LC

LIZA

LIZA

LIA

LIA

LICA

LIA

LICA

LIA

LICA

LIA

LICA

LIA

Once - float - level in sludge storage n?r% telow -reac:or
Once - float - level in filtration water tank

Once - bubtling - level in container of demineralized water
Once - float - level in container of demineralizsd water
Once - float - level in diluting tank of FeCl,

Twice - float - level in FeCl;

Once - float - level in Ca(OH), mixer

Twice - float - level in Ca(OH), mixer

Once - float - H,SO, design container

Once - float - NaOH dosing container

Once - float - storage tank for aggressive wastes

Once - float - container of aggressive wastes

Once - float - Ca(OH), waste tank
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' PiC Once - metering to wir pressure in air chamber and to cempressor
switching mechanism D.1 Korba, General layout plan in scale 1:7000
D2  Bidhanbag, General layout in scale 1:7000
l All process will be controlled by sequences. D3 Kimba,t;aife layout pl':‘ll{‘:‘:l sgl:l: l;: l\(;()()c
| D4 Bidhanbag, Site layout plan in scale i:1000
I D.S  Foil treatment plan, Basement pla. in scale 1:200
D.6  Foil treatment plan, Ground floor pian in scale 1:200
D.7  Foil treatment plan, First floor plan in scale 1:200
l D8  Foil treatment plan, Section A-A, B-B in scale 1:100
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KEY :

1 Proposed Foil Trecimen: Plent

Propcsed mains

2 Electrical ccble

Ekisting cuildings
Open switch yord
Rolling mill
Weight bridge
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Generat Layout Plan in Scale 17000
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KEY:

1 Proposed Foil Treatment Plant
2 Prcposed Row Water Pumping Staticn
Prcposed mains:
3  Rcw water
4 Drinking water
5 Elecirica. cable
B Orcincge pipe
=0
- gg Existing buildings :

Foil rolling mill
Conducicr plant
Distribution station

FOIL TREATMENT PLANT
BIDHANBAG

General Layout Plan in Scale 1: 7000

BALCO, INDIA D.z
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COMFAR

21 UNIBO

COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRASVE --

13.9.1993  (loan only, no income tax}
Foil treatment in Korba, no SPA recycl.

currency conversion rates:
foreign currency 1 unit =
local  currency 1 unit =

accounting currency: 1,000 Rs

BALCO - SPA folls for capacitors BALBK1

1 year(s) of construction, 15 years of production

1.0000 units accounting currency
1.000C units accounting currency

fixed assels: 230108.55
current assets: 0.060
total assets: 240108.50

Source of funds

equity & grants: 0.00
fereign loans : 0.00
local loans ¢ 230102.90
total funds : 230109.0¢

Total initial investment

during censiructicn phase
0.000 3 foreign
G.Cd0 %= foreign
6.G00 % foreign

during constructicn phase

6.C00 % foreign

0.0C6 ¢ foraign

Cashflow from operations

Total initial investment

Total investment during production
Total production costs

Working Capital requirements

Year: 1
operating costs: 40231.93
gepreciation 14924.21
interest : 75770.57
production costs 130926.70
thereof foreign 0.00 %
total sales 219350.00
gross income : 88423.27

net income 88423.27
cash balance 0.06

net cashflow : -285906.70

Net Present Value at: 15.00 %
Internal Rate of Return: 55.26 %
Return on equityl: not found
Peturn on equity2: not found

Index of Schedules produced by COMFAR

2 3
61551.31 72003.91
64822.29 €4822.29

108321.50 97489.37
234695.10 234316.60
0.00 % 0.00 %
357740.20 446040.00
123045.00 211723.50
123045.00 211723.50
127376 .00 216225.00
295876.10 373893.00

= 1345709.00

Cashflow Tables
Projected Balance
Net income statement
Source of finance




Total Initial Investment in 1,006 Rs
Year . . . . . i e e e e e e e e . 1994

Fixed investment costc

Land, site preparation, development 968.340
Buildings and civil works . . . . . 26327.730
Auxiliary and service facilities ., 0.000
Incorperated fixed assets . . . . . 25084.400
Plant machinery and equipment . . . 165016000
Total fixed investment costs . . . . 159390.608
Pre-production capital expenditures. 89713.3006
ket working capital . .. .. ... 0.000
Total initial investment costs . . . 240103.900
Gf it foreign, in3 . . . . . . .. 0.600

BALLD -
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21 UHIDO

Total Current Investment in 1,000 Rs

o723 2.1 - UHIDO/CIECHOSLOVAKIA JGIRT PR35, PRAZ

Year . . v v o v h e e e e e e 199% 1588 1937
Fixed investment costs

Land, site preparation, development 0.000 0.039 0.0Co
Buildings and civil works . . . . . 0.060 G.CCo 0.050
puxiltiary and service facilities . 0.000 8.680 0.600
Incorporated fixed assets . . . . . 0.000 8.9¢3 £.0C2
Plant, machinery and equipment . . 463305.8C7 §.683 G.053
Total fixed investment costs . . . . 454405.800 0.553 6.000
Preproduction capitals expenditures. 6.600 6.630 0.Cu0
Working capital . . . ... .. .. 618.963 312.735 142,165
Total current investment costs . . . 465023.700 3i2.728 152.166
Of it forefgn, % . ... ... .. 0.000 0.0¢3 0.000

BALCO - SPA foils for capacitors BALERI --- 13.9.1533 (laen oniy, rg ing




Total Production Costs in
FEAr & o o o o ¢ o o s o 0 s 5 o s o

% of nom. capacity (single product}.
Ras material 1 . . . . . . . . ...
Other raw materials . . .. .. ..
Utitities . . « v v v v v v v e o
tnergy . . . . ... ... ...
tabour, divect . . . . . . . .. ..
Repair, maintenance . ... .. ..
Spares . . . . . . . . e e . ..
factory owerheads . . . . . . . . _

Factory costs . . . ... ... ..
Administrative overheads . . . . . .
Indir. costs, sales and distributicn
Direct costs, sales and distribution

begpreciation . . . . . . .. L L,
Firancial costs . . . . ..

Total preductionm cosis . . . . . . .
Costs per unit ( single product }
Gf it foreign, 3 . . . .. . .. ..
Gf it wvariable,5 . . . . . . .. .
Totai Yabsur . . . L. oL L.,

1,006 Rs

1985

0.950
8577.110
945.57
5702.333
7145.567
8294.6393
751.762
1815.247
3575.300

355¢5.000
2311.825
1815.167
0.65¢
14925.210

7577C.57C

¥

e L)Y

O N Y de
Io .

ot D

Uy

2312.527
1138.575

a7
oWV

1935

3.863
22875022
25692.367
14016.°16
12632.400
E£93.678
97:1.299
2271.951
552.957

68135.880

236G.535
1405.457
G.iR




UNIDO
- - - COHFAR 2.1 - UHIDO/CZECHOSLCVAKIA JOIHT PRGG., PRAGH:

Total Production Costs in 1,000 Rs

Year . . . . . .. 0 0o o 2000 2001 2002 2003 2004

% of nom. capacity (single product). 0.000 0.0G0 0.60C 0.300 (152

Rawmaterial 1 . . . . .. .. ... 22876.G60 267564 22575.600 223784506 22376.600

Other raw materials . .. .. ... 2660.867 2669.2357 72646 .667 2660.867 2660.867

Utititles . . . . .. .. .. ... 14016.710 15016.710 14015.710 14016.710 14615.712

Erergy . . . . . . 0 oo oo 12082.400 12052.400 12052.300 12052.400 2082.350

Laoour, direct . . . . . . . . . .. 8693.578 8693.673 8633.678 8693.678 8693.073

Repair, maintenance . . . . . . .. §971.299 971.293 971.299 971.299 971.263

SPareS . . v v e e e e e s s 2271.951 2271.951 2271.951 2271.951 2271.551

Factory overheads . . . . . . . .. 4552.,957 4552.557 45852.857 4552.557 & 57

Factory costs . . . . . . . . . .. 68135.860 /8135.860 68135.860 68135.860

Administrative overheads . . . . . . 2460.585 2465.585 2453 .5585 2550.585

Indir. costs, saies and distritution 13G8.457 455,457 1358,357 1303.457

Direct costs, sales and distribution 0.000 G.0GD 0.C38 0.500

Gepreciation . . v . v o . v 0o 0 o 64322.250 64822,280 £3822,2% 64522.25%)

Financiai costs . . . ... .. .. 64692.919 §4184.7E2 53328, 2388

Total production costs . . . . . ., 201820,100 185983,060

Costs per unit ( single produci } . 0.000 0.080 a

Of it forelgn, 5. . . .. ... .. 5.660 R EH] SR

Of it variable, . . . . ... ... 26.451 27.651 23.632 31.527 356,330

Total fabour . . . . . . . .. .. 9174.578 9173 £73 8179.678 8179.678 2179 872
BALLO - SPA foils for capacitors BALBKI --- 13,9.1993  (‘can oniy 8 insos




Total Production Costs in 1,000 Rs

Year . . . ¢ i i v e e e e e e e e 2005- 8 20609
5 of nom. capacity (single product;. 0.000 0.080
Rawmaterial 1 . . . . . .. .. .. 22675.000 22676 _Gha
Other raw materfals . ... .. .. 2669.867 2680.857
Utitities . ... ... .. .... 14016.710 14016.719
Energy . . . . . . ... ... 12092.3C0 12092460
Labour, direct . . . . ... .. .. 8693.576 8693.678
Repair, maintenance . ... .. .. 971.28% 971.253
Spares . . . . . ... .. .. . 2271.951 2271.951
Factory overheads . . . . . .. .. 4552.957 4552.957
Factory costs . . . v« v o v v .. 65135.860 63135.860
Administrative overheads . . . . . . 23€9.585 2360.585
Indir. costs, sales and distribution 1308.457 1408.457
Direct costs, sales and distribution 0.000 0.600
Depreciation . . . . . ... .. .. 846,221 835,22
Firancial costs . . . . . . .. _ . 0.002 C.353
Total productioncosts . . . . . . . 72951,139 72081 .135
Costs per unit ( single oroduct ) £.000 6.655
Of it foreign, 5. . . ... .. .. 0.880 0.6858
Gf it variable,2 . . . . . . .. .. 7317 73.175
Total labour . . RN 8179.675 ©:7§.673

BaLCG - SEA foils fo-

&l UNIDO
- GHIGO/CZECHOSLGVAKTA JO1'IT PRTG., PRag




Net Working Capital in 1,030Rs

------------ €

Year . . . . . e e e s e e e e e e e 1995 1936
Coverage . . . .. . ... adc  coto
Current assets &
Accounts receivable . . . 1] -~ 0.630 0.0s8
Inventory and materials . 1§ 22.5 672.265 13i53.2:6
Erergy . ... ..... 6o --- 0.0¢0 6.8¢3
Spares . . . ... ... 188 2.0 907.623 £85_7¢3
Work in progress . ... 10 36.0 1025.13% 1511.338
Finished products . .. ¢ 35.0 1089.356 1578.353
Cashirhand . ... ... 1] --- G.C00 0.0C0
Yotal current assets . . . . . . ... 3694.355 $763.711
Current liabilities and
Accounts payable . . . . .. 30 12.3 3075.417 4333.017
Met working ceoital . . . . . . . . .. 618.968 931.635
Increase in working capital . . . . . . 618.958 3i2.725
Het w=orking capital, fegal . .. ... 618.9¢63 23i.638
Het =orking capital, foreign . . . . . 8.0%¢ $.680

o=

HEAR 2.1 -

URi80/CZECPOSLOVAKEA

1997
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1892 €43
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COMFAR

21 UNIDO
- - CCHFAR 2.1 - GHIGO/CIECHOSLOVAXIA JGIRT PRG., PR

Source of Finance, construction in 1,008 fs

Year .....ceiennn.. 1994
Equity, ordinary .. 0.000
Equity, preference. 0.000
Subsidies, grants . 0.000
toan A, foreign . 0.0%0
Luan B, foreign.. 0.060
Loan €, foreign . 0.690
Lcan A, local.... 240109.000
foan B8, local.... 0.000
toan C, locail.... 0.000
Total loan ........ £30109.000
Current liabilities 0.000
Bank overdraft .... ¢.060
....... 236159.000
ALE - SPA foils for capacitors BALE¥D --- 13.3.1533  ({isea ¢al,, 03 i
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Source of Finance, production in

fquity, ordinary ..
Equity, preference.
Subsidies, grants .

Loan A, foreign .
Loan B, foreign..
Loan C, foreign .
Loan A, local....
Loan B, local....
toan C, local....

Total lcan ........

Current liabilities
Bank overdraft ....

Total funds .......

BaL(q - 82

1995

0.000
0.000
0.000

0.050
0.000
0.030
361677.300
e.020
6.603

1996

0.000
0.000
0.0Ce

6.600
0.600
¢.000
-60178.630
8.¢02
0.038

1,668 Rs

1537

0.660
0.C00
0.¢30

6.C55

6043

0.¢G3
-65173.63%
0.638

Yo
v

CCHFaR 2.1

- URID0/CTECHISLOVAKI

1538-2005

0.300
0.000
6.C39

361677.300

Inis.317
.00

-60178.630

1788.600
0.050

364752.763

-58420.020

b
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21 UHIGO
------- (OMFAR 2.1 - URIDO/CZECHOSLOVAKIA JOINT PRES., PR

Cashflow Tables, construction in 1,000 Rs
Year . . . . 1694
Total cash inflow .

Financial rescurces 230109.000
Sales, net of tax . 0.000

Total cash outflow 246105.500

Total assets . 218399.1C0
Operating costs . 0.360
Cost of finance 21609.820
Repayment . . 0.0¢0
Corporate tax 0.cc0
Dividends paid 0.C00

Surplus ( deficit )} . 0.C15
Cumylated cash balance C.016

Iaflc=, tocal . . . 235i65.0650
Cutflo=, local . . . +2153.253
Surplus ( deficit ) . 0.015
Inflow, foreign . . 6.03¢C
Cutflow, foreign . . . 0.G33
Surpiues ( deficit ) C.G35

Bet cashfles . . . . . -Z13453,
Cumslated net cashflics -218399,

BALCO - SPA foils for capacitors BALBKI --- 13.9.1993  (Joan only, no is
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21 UNIDO

Cashflow tables, production in

Total cash inflow

Financial resources .

Sales, net of tax

Total cash outflow

Total assets . . . .

Operating costs .
Cost of finance .

Repayment . . . . .
Corporate tax . .

Dividends paid .

Surplus ( deficit )

Cumuiated cash balance

Inflcs, local . . . .

Cutfiow, local . .
Surplus ( deficit )
Infle, foreign

Outflow, foreign . . .

Surpius ( deficit )

-—- COMFAR 2.1 - UHIDO/CZECHGSLCYAKIA JOINT PAGS., PRASU:
1,000 Rs
1395 1956 1987 1898 1999 2509
584102.500 3£9498.800 435853 0G0 436040.600 435330.0063 430640.600
364752.76C 1758 600 833.971 0.0C0 0.000 0.000
219350.003 35/730.200 335040.050 336030.000 436030.000 346335.000
584102.600 232127.800 239659.003 2158830.800 208908.600 197176.400
465100 100 2071.326 936.137 0.c00 0.ca0 0.060
40231.940 61551.310 72064.910 72662.919 72004.610 72553.610
75770.57C 108321 .80 97389.3:0 86657.225 75525.070 63532.210
06.0G0 i78.633 65172.630 60178.630 6C178.63C 6¢i78.6335
6.629 0.550 €.559 9.659 6.650 £.605
€.G0D 0.030 0.5 ¢.G03 6.0¢0 $.00D
0.125 127376.4682 2i%225.5G8 22719380 232631.380 2328853 .6C2
0.14} 127375.1C0 323861189 70650.4G0 €52331.820 1057655 .66
551152 843 333363.800 3 G535 136G39.638 338040000 33633580
583102.600 232122.380 2 1] 215840.80% 2G2003.600
6.125 127376.6C0 2 59 227199.300 235011.440
0.620 0.020 1 51) .08 0.65¢
0.600 G.00 ool 0.6C0 £.533
0.655 0.25 204 £.000 8.658
-285%05. 789 295575.10% 3735%3.600 373G35.158 374333.155
-864305.800 -2685¢8.7¢0 1658363.3¢¢ 533293.403 912331,.854

BALCO - SPA foils for capacitors BALBKI --- 13.9.1993 (loan only, ro incow




production in

.

Year . ... .. ... 2001 2502 2803 2004 05 68

lfotal cash inflow . . 436040.000 436040.060 445030.0%0 416623.600 2363:0.080

Financial resources . 0.000 0.000 OG0 0.6G0 0.300
Szles, net of tax . . 8358830.CC0 43603G.000 333836.000 346549.25 §35330.03R

Total cash outflios . . 1853311.300 178512105 1E63625.558 153837800 $3015.758

Total assets . . . . 6.6G0 0.u0 HRE 6.500 6.663
Cperating costs . . . FZ2G04.910 72004.310 ; 72554.510 72834.510
cst of finance . . . §:160.76C 43325.510 32555.383 2i384.3G0 10832.153
lRe-;:eysent e e e 65178.633 60:78.633 63178835 83173.630 63178.532
Corsorate tax . . . 0.05C ¢.0G0 G.5E6 £.G60 G.383
Bividends paid . . . ¢.coe 0.000 £.552 Q.689 0.5585

lm‘pEus ( deficit } . 25%655.700 278527 .5G0
2

3 Pt

Cuzwlated cash batance 1317381.0G0 1887513.68C ey
‘m’lca. locai . ... 336610089 436040.630 358
Gutfle=, local . . . . 185334.390 175512.100 > a60
Sueplus ( geficit ) . 258555.700 270527.360 200
afio=, fereign . . . 6.3%0 G.068 848
utflow, foreign . . . 6.65C 0.600 .65

Surpius ( deficit ) . 0.680 G.CC0 &5 6.6G2

léet cashfios . . . . . 373035.160 374035.100 373035, 156 374635.160 374035, I
mulated net casafios 1661533.G465 2633339. 306357%.656 7h34.¢

-
l BALCO - SPA foils for capacitors BALBKI --- 13.6.1993 (loan only, no income t




Cashflow tables, production in

Total cash inflow . .

Financial resources .
Sales, net of tax . .

Total cash outflow . .

Total assets . . . .
Cgerating costs . . .
Cost of finance . . .
Repayment . . . . .
Corporate tax . . .
Dividends paid . . .

Surplus ( deficit )
Cumulated cash balance

Inflow, local

Cutflow, Tocal . . . .
Surplus ( deficit )
Inflow, foreign . . .
Cutflow, foreign . . .
Surplus ( deficit )

et cashflow . . . . .
funulated net cashflcw

1,063 Rs
2007 2008 2009
446040.000 436040.000 446040.0G0
0.060 0.000 0.003
436G30.000 446040.000 425040.000
72004.910 72004.910 720%4.910
0.020 0.000 €.6eo
72634.910 72604.910 72064.918
0.0C0 8.63C 0.050
0.050 0.0a0 G 280
0.000 0.000 0.560
6.000 0.000 0.0¢C
373035.100 373035.100 73335.185
3223398.000 3597433090 3671368.000
436040.000 §46036.000 $35536.6G0
72004.910 72004.910 72GC5.910
373035.180 373035.160 73535180
6.630 0.6C0 8.580
6.63¢ 6.002 6.c60
€.030 6.030 0.085

3

373635.160

nace

C53714.060

374035.100
4279738.600

73035.108
renvn.

4553784.6C0

BALCO - SPA foils for capacitors BALBKI --- 13.9.1933
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2t UHIDGC
-------------- CCHFAR 2.1 - GHIDO/CZECHOSLOVARIA JOINT PRES., PR

Cashflow Discounting:

a) Equity paid versus Het income flow:
Net present value .............. 1303143.00 at 15.50
Internal Rate of Return (IRREl) .. not found

o

b} Net Worth versus Met cask return: -
Net present value .............. 1239726.00 at 15.66 %
Internal Rate of Return (IRREZ) .. not found

c) Internal Rate of Return on total investment:
Ret present value ..............1345709.00 at 15.09
Internal Rate of Return ( IRR ) .. 55.26 %

Net Worth = Equity paid plus reserves

N




Net Income Statement in 1,000 Rs

21

UNIDO

TAR 2.1 - UNIDO/CZECHOSLOVAKIA JOIRT PRSS., PRAS

Year . . . . . i i i v e e h e e e e 1995 1896 1997 1993 1939
Total sales, incl. sales tax . . . . . 219350.020 357730.250 246030.000 316030.000 435530.568
Less: variable costs, incl. sales tax. 22123.140 42929.430 53383.040 533563.040 53383.940
Varigblemargin . .. ... ... .. 197226.600 318310.700 357657.060 352657.009 392857.56
As 5 of total sales . . . ... ... 89.913 83.G630 88.032 88.032 5932
Hon-variabie costs, incl. depreciation 33033.020 83424.170 €3344.160 83344.140 £3434.140
Cperational margin . . . . . . . . .. 164193.800 231366.550 303212.8C0 309212.930 3063212.950
As % of total sales . .. ...... 74.855 62.674 69.324 69.324 69.323
Costof finance . . . ... ..... 75770.870 168321.800 §7332.370 86857.220 ISBZS .07
Grossprofit . . . . . . ... ... . 88423.270 123545.808 211723.500 222555.649

ARITG=an08S &+ & v v v o v v v e e e 0.630 G.6GG 0.0G0 0.050

Tazableprofit . . . . . . ... ... 88423.270 123553.888 2:1723.502 2225855 €25

L. S 0.099 6864 6.9 G.353

Hetprofit . . ... ... ...... 83323.2%G 23535,338 11723.5% 22258585.6G0

Dividends paid . . . . .. ... ... 0.400 0.565 &.6060 6.685 £.050
tndistributed profit . . . . . . .. . £3423.275 123545.808 211723.500 222555.550 233337,355
Accumulated undistributed profit . . . 88423.270 211368.36C 423131.850 6358737.548 873135, 15
Gross profit, % of total sales . . . . 46.311 34,385 47.457 49.256 56,323
#et profit, % of total sales . ... 46.311 33,335 47,367 45.858 £2.24s
ROE, Wet profit, % of equity . . . . . 0.00G 0.000 0.000 9.000 0.000
ROI, Net profit+interest, % of invest. 24.022 33.834 45.208 45.208 45.208

BALCO - SPA foils for capacitors

BALBK1 --- 13.9.1993

(loan only, no incc
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< 2l UNIDO
CCHFAR 2.1 - URIDS/CIECHOSLOVAKIA JOINT PAGGL., PRA

Net Income Statement in 1,000 Rs

YA & v v v e e b e e e e e e e e 2000 2001 2002 2002 2002
Total sales, incl. sales tax . . . . . 446040.000 44£240.G 446046.000 445040.000 425040.000
Less: variable costs, incl. sales tax. 53383.030 £3323.240 53383.040 53383.040 53323.04G
Variablemargin . . . . .. .. ... 392657.000 392857 .00 332657.000 392657.000 392557009
As % of total sales . . . . ... .. 65.052 £3.532 85.032 88.032 65.032
Hon-variable costs, incl. depreciation 83333.140 83344.140 53333%.140 83448.140 65455.216
Operativnal margin . . ., . .. e 369212.908 369212.306 20349212.960 306212.99% 123194.820
As 5of total sales . ... ..... 65.32% 65.328 £3.323 63.324 72.358
Cost of finance . . ... ... ... 64692.610 53158.750 13328.610 324%5.460

Gross profit . . . . . . .. ... .. 244219.900 253332100 233353.300 276716.360 &
Allowances . . . . . . .. ... ... 0.000 6.500 0.0C0 9.000 086
Taxableprofit . . . . ... .. ... 244219.900 255452,10¢ ¢55334,320 275716.4C0 558
TaX & o e e e e e e e e e e e e ¢.000 €.200 ¢.003 8,603 g.6es
Betprofit . . . .. ... ... ... 234219.500 253552.:180 255334.300 276715.460

fividends paid . . . . . . ... ... 0.065 0.03G §.630

tndistributed profit . . . . . . . . . 243219.300 265834.390 27671£.498

fccemuleted undistributed profit 1123335.068 1633281.0G0 1GZ1GG8.000

Gross profit, % of total sales . . . . 54.753 57,181 £4.5i0 £2.038 £7 601
ket profit, 3% of total sales . . . . 51,7533 37,181 55.8i0 62.033 87.551
ROE, Net profit, % of equity . . . . . 0.000 0.00C 0.000 0.000 0.000
ROI, NHet profit+interest, % of invest. 45,208 45.208 45.208 45.208 47.252

BALCO - SPA foils for capacitors BALBK] --- 13.9.1993 (loan only, no inc




Net Income Statement in 1,000 fis

Year . . . . . . . 0 e e a e e e e e 2005 2336 2007 2008 20409
Total sales, incl. sales tax . . . . . 446040.000 446040.000 446040.0600 446040.000 436030.000
Less: variable costs, incl. sales tax. 53383.040 53383.040 53383.049 53383.040 53383.040
Variablemargin . . . . . . ... .. 392657.000 392657.000 392657.000 392657.000 392657.000
As % of total. sales . . . ... ... 88.032 88.032 88.032 88.032 83.032
Kon-variable costs, incl. depreciation 19568.080 19568.080 19568.080 19568.080 19568.090
Operation: 1 margin . . .. . .. ... 373088.900 373088.900 373088.900 373088.900 373083.900
As % of total sales . ... .. ... 83.645 83.645 83.645 83.645 83.045
Cost of finance . . . ... .. ... 0.000 0.000 0.000 0.000 0.000
Gross profit . . . . ... ... ... 373038.900 373088.900 373088.900 373088.900 373068.900
Allowances . . . . . . .. ... ... 0.000 (.000 0.000 €.000 0.000
Taxable profit . . . . ... ... .. 373088.900 373088.900 373089.900 373088.909 373038.900
TAX ¢ v vt e e e e e e e e e e e 0.000 0.000 0.000 0.000 0.900
Net profit . . . . .. ........ 373088.900 373088.900 373038.900 3730683.560 373088.900
Dividends paid . . . . .. ... ... 0.000 0.000 0.900 0.000 0.000
Undistributed profit . . . . . . ... 373088.900 373088.990 373088.500 373688.500 373038.900
Accumulated undistributed profit . . . 2595623.000 2968712.000 3341801.000 3714590.000 4087979.C00
cross profit, % of total sales . . . . 83.645 83.645 83.645 831.645 83.645
Net profit, % of total sales . . . . 83.645 83.645 83.645 83.645 33.645
ROE, Net profit, % of equity . . . . . 0.000 0.000 0.000 0.000 0.000
ROI, Net profit+interest, % of invest. 54.547 54.547 54.547 54.547 53.547

BALCO - SPA fnils for capacitors BALBKI --- 13.9.1993  (lcan orly, no incc




21 UNICO
------ COHFAR 2.1 - UHIDD/CZECHOSLOVAKIA JOINT PRUG., PRAS

Projected Balance Sheets, construction in 1,000 Rs

Year . . . . . . . -0 e 0 0. 1994
Total assets . . . .. ... .. 230109.000
Fixed assets, net of depreciation 0.000
Construction in progress .. .. 240108.900
Current assets . . . . . .. .. 0.000
Cash, bank . . .. .. .. ... 0.000
Cash surplus, finance avatlable . 0.016
Loss carried forward . . . . .. 0.000
Loss . . . . . . . 4L o ... 0.000
Total liabilities . . . . . . .. 24C109.000
Equity capital .. . ... ... 0.009
Reserves, retaired profit . . . . 6.0G0
Profit . ... . ... ... .. 0.000
Long and medium term debt . . . . 243109.05%
Current liabilities . . . . . .. 0.600
Bank overdraft, finance required. 0.060
Total debt . . ... .. .... 242100.000
Equity, % of liabilities .., .. 6.060

BALCO - SPA foils for capaciter

W




21 UHIDO
---- (CHFAR 2.1 - UHIDO/CZECHOSLOVAKIA JGIRT PRCG., PRA:

Projected Balance Sheets, Production in 1,000 Rs

Year . . ¢ v o v o s v b 0w w s
Total assets . . . . . ... ..

Fixed assets, net of depreciation
Construction in progress .. ..
Current assets . . . .. .. ..
Cash, bank . . . . . . ... ..
Cash surplus, finance available .
Loss carried forward . . ... .
less . . . . .. oo oo oo L

Total liabilities . . . . . . ..

tquity capital . ... ... ..
Reserves, retained profit . . . .
Profit . ... ... .. ....
Long and mediun term debt . . . .
Current liabilities . . ., .. ..
Bank overdraft, finance required.

Total debt . ... ... ....

Equity, % of liabilities .. ..

1995 1995 1397 1998 1999
693281.900 757909.960 §10298.800 1072676.000 12356385.6G00
225184.700 624768.200 555945.900 495123.600 430351.300
464305.800 0.006 0.000 0.000 0.636

3654.385 5765.711 6751.839 6751.849 €751.848
0.000 8.000 G.0C0 6.0C0 6.622
0.083 127376.160 343501.000 §76800.300 £6a83r.ecn
0.000 £.000 0.000 0.000 REEH
0.0cC 6.630 G.000 €.Go0 g.ooe

693284.900 757909.955 £:15293 800 1072676.000
0.000 0.000 ¢.000 0,000
0.000 88323.270 211455.350 4431591.800
88323.270 123045.058 2:11723.500 222553.600
601786.300 541607.590 531426.060 421259.400

3075.417 4834.017 5677.553 5677.938

0.000 0.00¢ 0.000 0.000
604861.700 £46441.600 487197.000 425923.400 J88744,500
0.000 6.060 5.020 3.060 §.555

BALCO - SPA foils for capacitors BALBKI --- 13.9.1993 (loan oniy, no ipc
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2t UNIDG
CoHFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROS., PRa:

Projected Balance Sheets, Production in 1,000 ks

YEAr o v v ¢ v v 6 b b e e e 2000 2601 2002 2003 2303
Total assets . . . . ... ... 1429926.000 1623800.000 1638505.000 2047043.000 2268391.000
Fixed assets, net of depreciation 365479.000 300656.800 235334.500 171012.200 120167.300
Construction in progress . . . . 0.020 0.000 0.500 0.000 0.630
Current assets . . . . . . . .. 6751.8419 6751.849 6751.849 6751.839 6731841
Cash, bank . .. ........ 0.000 0.G02 £.020 0.060 ¢.G50
Cash surplus, finance available . 1057695.000 1317391.600 1587915.000 1865279.000 2151371.6063
Loss carried forward . . . . . . 0.600 0.080 £.000 0.000 ¢.62
I 3 0.000 0.0C5 ¢.560 0.030 €.G5
Total liabilities . . . . .. .. 1425325.000 1624850.560 18335805 ,000 2047043.000 2288331 .0¢0
Equity capital . ... ... . 0.000 0.635 0.200 0.005 G.569
Reserves, retained profit . . . . 879135.160 1123355.C0¢ 13754G67.060 1644291.000 1921558, 88
Profit . ... ... ...... 233219.900 255552.130 Z65885.360 276716.305 301526.585
Long and medium term debt . . . . 360593.100 230714.509 185535.930 120357.300 Q17
Current Tiapflities . . . . ... 5677.965 5677.52 5577.%85 5677.983 58

Bank overdraft, finance reguired. 0.000 0.689 0.530 0.066

Total debt . . ... ... ... 306571.160 2463592.500 185213.9%0 126935.260

Equity, % of liabilities . . . . 0.09 £.050 0.650 6.090 §.345

BaLCO - SPA foils for capacitors Balekl --- 13.9.1993
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CoMF2a 2.1 - UNIDO/CZECHOSLOVAKIA JGINT PR3S., PR:

Projected Balance Sheets, Production in 1,53 Rs
YEar . v vt e e e e e e 2005 2606 2007 2003 2609

Total assets . .. ....... 2601301.000 2974390.C30 3347479.C00 3720568.000 4093657.C00

Fixed assets, net of depreciation 119221.609 118275.300 117329.200 116382.960 118336700
Construction in progress . . . . 0.000 0.¢30 G.003 6.060 0.650
Current assets . . . . . .. . . §751.649 €75i.825 §751.649 6751.849 673:.549
Cash, bank . ... ... .... 0.030 0.66d €.C30 0.00¢ G.000
Cash surplus, finance available . 2375328.000 Z849363.55 3223338.0690 3597335.55C 3371383.G50
toss carried forward . . . ... 0.000 0.683 0.060 0.030 ¢.529
LOSS + v v v v o 2 s v v o s v » 0.000 0.6G0 G.68¢ 6.056 G500
Total liabilities . . . . . . .. 26G1301.000 2973380.055 3337479.006 720565.000 30§3457.650
Equity capital . . .. .. ... 0.000 0.860 6.030 0.00C
Reserves, retained profit . . . . 2222534.C00 2593623.C33 2963712.656 334:861.60C
Profft . . . . .. v v v v 0. 373(35.900 373083.9G0 373082.500 373635.962
tong and medium term debt . . . . 0.060 0.030 6.600 G.00C
Current liabilities . . . . . . . 8677.988 §577.333 &577.028 5677.088
Bank overdraft, finance required. 0.055 0.002 £.0090 820
Total debt . . . . . ... ... 5677.988 5677.933 5577.928 8577.695¢ 3577358
Equity, % of liabilities . . . . 0.600 0.220 G.CCo §.68¢ R

BALCO - SPA folls for capacitors BALBKI --- 13.5.1883  (loan only, »a v
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UNIDO/CZECHOSLOUAKTIA SOINT PROG., PRAGUE ~~-=--

Discounted CF, Inuvestment
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UNIDO/CZECHOSLCUAKIA JOINT PROG., PRAGUE

Sensitivity of IRR

internal rate of return
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------------------- COMFAR 2.1 - UNIDO/CZECHOSLGUAKIA JOINT PROG., PRAGUE -----

Fixed Costs Cocuverage Ratic

verisble mergin/fixed cost
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UNIDO/CZECHOSLOVAKIA JOINT PROG.,

PRAGUE

Bresak euven chart inel.

1,000 Rs

finance

far Bth praduction year

capacity Jtilization ()

a./-
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UNIDO/CIECHOSLOUVAKIA JOINT PROG., PRAGUE =--=--

Break suen chart incl. finance variation of salea prices
10" 8 1,800 Rs far Eth production ysar
B.® ;
___ annual sales
__ totsl costs .
fixed costs .
4.9 4 v
4= 10 %
. +- 3@ x
3.8
. / P
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' ------------------- COMFAR 2.1 - UNIDG/CZECHOSLOVAKIA JOINT PROG., PRAGUE -----
. Break even chart incl. finance variation of variable costs
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= UNIDO/CZECHOSLOUAKIA JOINT PROG., PRAGUE -=-=-

Structure of Production Custs

1~ S 1,09 Rs for Sth producticn year
variasble costs
=
% fixed costs Nominal Start up
2.0
1.8 E
18.76 6.63 raw material
T 1.28 e.72 other RM
1.8
6.5¢ 4.36 utilities
1.4
E.28 E.48 eneraoy
4.28 6.34 lakecur
1.2
8.436 e.57 maintenances
1.6
1.8%7 1.38 spares
3.96 5.27 overhsads
0.8
30.48 11.40 depreciation
8.6
35.686 57.87 interest
8.4
100.00 1060.08 Total Prod C.
0.2
8.0
F T F T F T
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m-eeseccecccsccee=-COMFAR 2.1 <= UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE =====

l Net Cashflow ~, Total Sales
I 18" 2 ratio in (X)
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. ““““““““““ COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE -----
. Net Profit / Total Sales
l ratio in (X)
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7 COMFAR

21 UNIDO
UHIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

------ CoMFAR 2.1 -

BALCO - SPA folls for capacitors BALBSI
13.9.1993  (lcan only, no income tax)
Foil treatment in BBU, no SPA recycl.

1 year(s) of construction, 15 years of production

currency conversion rates:
foreign currency 1 unit -
tocal currency 1 unit =

accounting currency: 1,000 Rs

1.6350 units accounting currency
1.0080 units accounting currency

Total initial investment (during construction phase

fixed assets: 2300667.80 0.600 % foreign
current assets: 0.60 3.000 % foreign
total  assets: 230007.80 0.000 3 foreign

Source of funds during construction phase

equity & grants: 0.50 0.060 % foreign
foreign loans : 6.00
local loans : 240007.90
total funds : 240007.90 6.000 % foreign

Cashflow from operations

Year: 1 2 3
operating costs: 41865.01 63759.83 74597.05
depreciation 14923.49 64821.58 64821.58
interest 75506.53 108611.60 97750.47
production costs 132695.00 237193.00 237169.10
thereof foreign 0.C0 % 0.00 % 0.00 %
total sales 219350.00 357740.20 446030.00
gross income 86654.97 120547.10 208870.90
net  income 86654.97 120547.10 208870.90
cash balance 0.00 124738.60 213225.50
net cashflow : -287483.60 293690.10 371315.80
Net Present Value  at: 15.00 % - 1331825.00

Internal Rate of Return: 54.84 %

Return on equityl: not found

Return on equity2: not found

Index of Schedules produced by COMFAR

Total initial investment

Total investment during production

Total production costs
Working Capital requirements

Cashflow Tables
Projected Balance
Net income statement
Source of finance



Total Initial Investment in 1,530 s
Year . . . . . . e e e e e e e 1994

Fixed investment costs

Land, site preparation, development 1068.430
Buildings and civil works . . . . . 2c150.780
Auxiliary and service facilities . 0.006
incorporated fixed assets . . . . . 25084 .420
Plant machinery and equipment . . . 165010.000
Total fixed investmeat costs . . . . 159313.6350
Pre-production capital expenditures. 83633.210
tet working capital . .. .. ... 0.060
Total initial investment costs . . . 245637, 860

........

B3LCO - SPA feils for capacitors BaiBRY --- 13.3.1383 {is
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21 UNIDO

B Co¥F2R 2.7 - UNISD/CTTCHOSLOVAKIA JOIAT PRGG.. FRASWT
Total Current Investment in 1,000 Rs
Year . . . ... ... 1995 1925 1597

Fixed investment costs

Land, site preparation, development 0.000 0.060 3.662
Bulldings and civil works . . . . . 0.000 0.635 9.030
Auxiltiary and service facilities . 0.000 0.068 3.600
Incorporated fixed asseis . . . . . 6.00C 0.663 3.560
Plant, machinery and equipment . . 454405.800 0.660 3.64
Total fixed investment costs . . . . 464405.8G0 8.0¢) G.300
Preproduction capitals expenuitures. 06.000 9.663 0.006
working capital .. ... ..... 562.801 250.253 127.189
Total current investment costs . . . 464968 .600 293.258 127,189
Of it foreign, 5 . ... ... .. 0.000 0.6%0 0.C90
BALCO - SPA foils for capacitors 53al8Bl --- 13.6.1933 {ican cniy, r3 inzome




Total Production Costs in 1,000 Rs

Year . . . . . .. o0 0ol .. 1995
5 of nom. capacity (single product}. 0.603
Rawmaterial 1 . . . . . . .. ... 77.110
Other raw materials . . . . .. .. 945.570
Utilftfes . . ... ... ..... 5702.339
Energy . . . . . . .. ... 9162.572
Labour, direct . . . . . . .. ... £294.998
Repair, maintenance . ... .... 751.762
Spares . . . .. ... ... ... 1815.237

3576.309

Factory overheads . . . . .. .. .

Factory costs . . . . . . ... .. 38927.010
Administrative overheads . . . . . . 2311.825
[ndir. costs, sales and distribution 626.173
Direct costs, sales and distribution 0.660
Depreciation . . . . . . . .. . .. 14923_390
Financial costs . . ... .. ... 75905.530
fotal production costs . . . . . . . 132695 _40CC
€osts per unit ( single product ) 0.5090
6f it foreign, % . . . . . ... .. 6.Goo
Of it variable,> . . . . . ... .. 17.335
Total labour . . . . . . ... ... 878¢,.697

1956

G.303
18425 .680
2i36.082
11272.542
12595 _38)
8633.673
§01.282
2113.587
§257.373%
63839.623
2312.527
505.731
0.¢02
63821.570
108611 .66
237193.635

assmseansmassanar
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e
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W
e
or

1397

6.0%3
22876.000
2660857
145:6.710
18362.313
£693.678
§71.299

2871881

4552.957

237183.138

Rizssssssesinza

P--- 13.9.1993

1993 1553

0.059 PREEY
22876.300 2287003
2660.367 2653.8587
13016.710 14918.71
18362.310 18462.318
£593.678 8831 678
971.298 §?1.7%9
2271.981 £271.9581
4352.957 §532.957
71505.850 715538650
2469 .5585 2355%.535
$30.550 £35.580
0.000 J.G59
6382!.576 £3821.570
86859.310 TR623.138
226307.9C0 2i3338.282

ZrazsZEszEmIZZEIR

{ican eriy, no inco



Z COMFAR
21 UNIDOD
CGMFSR 2.1 - UMIDO/CZECHOSLOVAKIA SOiNT PROS., 9Rag:

Total Production Costs in 1,000 Rs

Year . . . . .. ... ..., .. 2000 2001 2002 2503 2364
% of nom. capacity (single product). 0.000 0.0¢% 0.660 0.600 0.6co
Rawmaterial 1 . . . . . _ . ., . 22876000 22878.602 22876.00C 22876.00G0 22876.060
Other raw materials . . ... .. . 2660867 2650 .Ba7 - 2650567 2660.567 2655 247
Utilitles . . . ... ... .... 14016.710 14815.710 14615.710 14016.710 146:5.719
Erergy . . . . .. .. ... ... 15452.410 18362.419 15362.410 15462.510 184582.310
Labour, direct . . . . . . . | _ . 8693.678 8693.678 8693.678 8693.678 8593 678
Repair, maintenance . ... .. .. 371.298 §971.299 971.299 671.299 §71.2%9
Spares . .. ... ........ 2271.951 2271.881 2271.951 2271.951 2271.951
Factory overheads . . . . . . . _ | 4552 _957 4532.957 4552.957 4552.957 3352.657
Factory costs . . . . .. .. .. . 71505.880 71568 889 71835 835 71505.883 F1865 283
Administrative overheads . . . . . . 2460 .5565 248G.535 Z483.535 246G.585 2385583
Indir, costs, sales and distribution 630.550 630,550 §36.550 €35.550 £35.530
Direct costs, sales and distribution 0.050 §.003 0.000 0.56¢ 3.859
Cepreciation . . . . . .. .. ... 63621.576 63821.573 64371.570 6332:.570 58843.550
Firancial costs . .. ... ... . §5166.580 543C5.819 43344.630 32833.480 21722.320
Total production costs . . . . _ . . 204585.600 103722 209 132853.3680 172C¢82.100 37152.959
Costs per unit ( single product ) . 0.000 €.¢450 0.550 0.03¢ §.650
Of it foreign, 5 . . . . . . . _ _ . C.000 8.G30 0.630 8.6co 8. G5
Of it variable,s . . . . ... ... 27.031 23.543 33.242 32.151 17.57&
Total labour . . . ..., .....,. §179.678 9179.673 $173.673 8173.678 5i73,673
BALCO - SPA foils for capacitors BALEBY --- }3.0.1933 (icas 2aiy, oo incoy
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COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JCINT POOG., B¢

Total Production Costs in 1,000 Rs

Year . . . . . ... 2005- 8 2009 )
%t of nom. capacity (single product). 0.000 0.000
Rawmaterial 1 . ... ...... . 22376.000 22375.000
Other raw materials .. ... ... 2660.867 2660.867
Utilities . . . . . .. ... ... 13016.710 13016.719
Energy + « « + ¢« v s 0 s h e e 15462.410 15462.410
labour, direct . . . .. ... ... 8593.678 8653.678
Repair, maintenance . . . . . . . . 971.299 971.299
SPAreS . ¢ . o v s v e e e e s 2271.951 2271.951
Factory overheads . . . . .. .. . 4552.957 4552.957
Factory costs . . ... ... ... 71505.880 71505.830
Administrative overheads . . . . _ . 2460.585 236G.535
Inui. . costs, sales and distribution 630.590 630.560
Direct costs, sales and distribution 0.000 92.000
Depreciation . . . . ... ..... 935.497 945.504
Financial costs . . . . . . . . _ . 0.000 0.052
Total production costs . . . . . .. 75542.550 76532.560
Costs per unit ( single product ) . 0.600 0.0¢0
of it foreign, % . . .. ... ... 0.000 0.039
Of it variable,% . . . . . .. ... 73.205 73.205
Total tabour . . . . . . ... ... 9179.678 9179.673

BALCO - SPA foils for capacitors BaLEBL --- 13.9.1993 (loan o3ly, nro 15
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COHFAR 2.1 - UNIDG/CZECHOSLOVAKIA JOINT PROG., PR
Net Working Capital in 1,000 Rs

Year . . . . . . . i e e e e e e e 1995 1996 1997 1998-2009

Current assets &

Accounts receivable . . . 0 -— ¢.C00 0.060 0.000 0.050
Inventory and materials . 16 22.5 672.266 1413.219 1762.198 1762.193
Energy ... ... ... 6 --- 0.020 0.006 0.000 ¢.000
Spares - . . . . .. .. 180 2.0 907.624 1156.799 1135.976 1135.976
Work in progress . . .. 10 36.0 1081.306 1689.973 1986.274 1686.274
Finished products . .. 10 36.0 1145.523 1756.987 2054,624 2054.624
Cashinhand . . ... .. 0o -- 0.000 6.000 3.000 0.0¢0
Total current assets . . . . . . ... 3806.719 5922.973 6939.072 6939.072
Current liabilities and
Accounts payable ., . . ., . . 30 12.0 3243.918 5063.318 5958.823 5953.823
Net working capizal . . . . . . . . .. 562.801 653.060 680.249 980.249
Increase in working capital . . . .. . 562.801 290.258 127.189 6.050
Net working capitai, lecal . . . . . . 562.801 853.066 983.239 G33.239
Ket working capital, foreign . . ... 0.006 ¢.06¢ 0.000 9.200

Hote: mdc = minimum days of coverage ; coto = coefficient of turnover .,

BALCO - SPA foils for capacitors BALESI --- 13.9.1993 (Yoan only, no in¢
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21 UNIDGC
CGHFAR 2.1 - UHIDO/CZECHOSLOVAKIA JOINT PROG., PRAS

Source of Finance, construction in 1,009 Rs

Year ......c.cenen.. 1994
Equity, ordinary .. 0.000
Equity, preference. 0.000
Subsidies, grants . 0.000
Loan A, foreign . 0.000
Loan B, foreign.. 0.000
Loan C, foreign . 0.000
Loan A, local.... 240007 .900
Loan B, local.... 0.000
Loan C, local.... 0.000
Total loan ........ 240007.900
Current liabilities 0.900
Bank overdraft .... 0.000
Total funds ....... 240007.900

BALCG - SPa foils for capacitors BaLBBL --- 13.9.1993 {lcan caly, no incx
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2t UNIDO
CCHFER 2.1 - UHICG/CZECHOSLOVAKIA JOINT PRIG., PRAG

Source of Finance, production in 1,000 Rs

YEar covivenninnnes 1995 1996 1897 1998-2004 2005
Equity, ordinary .. 0.000 0.000 6.0C9 0.000 0.00¢
Equity, preference. 0.000 0.000 0.033 §.633 0.000
Subsidies, grants . 0.000 0.000 0.003 0.000 0.060
Loan A, foreign . 0.000 0.000 0.¢en £.080 0.000
Loan B, foreign.. 0.000 6.000 0.652 G.000 0.008
Loan C, foreign . 0.000 6.000 6.680 6.0%9 0.080
loan A, local.... 363390.100 -60339.800 -62333 800 -£0339 839 -60339_750
Loan B, local.... 0.000 0.000 0.663 0.660 .200
Loan C, Jocal.... 0.000 0.000 8.600 0.6060 0.069
Total loan ........ 363390. 100 -60339.800 -60333.803 -60335.800 -60339.750
Current liabilities 3243.918 1826.001 8838.904 0.020 0.000
Bank overdraft .... 0.000 0.000 0.669 0.600 0.000
Total funds ....... 366634.000 -58513.600 -58459.650 -60139.€00 -60338.730




Cashflow Tables,

Total cash inflow . .

Financial resources .
Sales, net of tax . .

Total cash outflow . .

Total assets . . . .
Operating costs . . .
Cost of finance . . .
Repayment . . . ..
Corporate tax . . .
Dividends paid . . .

Surplus ( deficit ) .
Cumulated cash balance

Inflow, jocal . ...
Outflow, local . . . .
Surplus ( deficit )
Inflow, foreign . . .
Qutflow, foreign . . .
Surplus ( deficit )

Net cashfiow . . . . .
Cumulated net cashfiow

1994

218407.100
0.000
21600.710
0.000
6.c00
0.600

0.063
0.063

243007.500
240007 .8G0
0.063
0.000
0.000
0.000

-218407.100
-218407.100

construction in 1,000 Rs

BALLO - SPA foils for capacitors BALBBI --- 13.9.1993

21 UNIOOD

€FaR 2.1 - UNIDO/CZECHOSLOYAKIA JOINT PRGG., PR

(Yoan only, no inc




21 UNIOOD
CHHFAR 2.1 - UNIGO/CZECHOSLOVAKIA JOINT PRIG., PRAS

Cashflow tables, production in 1,000 Rs

Year . . . . . e v e 1955 1996 1997 1598 1993 2300
Total cash inflow . . 585984 .000 359566.200 445928,300 346040.000 446030.000 436040.000
Financial resources . 366634.000 1826.001 886.903 0.000 0.0c0 0.000
Sales, net of tax . . 219350.000 357740.200 446040.000 446040.000 446040.000 446040.000
Total cash outflow . . 585984.100 234827.500 233703.402 221826.200 210955.000 2¢0103.800
Total assets . . . . 468212.500 2116.260 1016.04%% 6.000 0.000 6.003 §
Operating costs . . . 41865.000 63759.830 74597 .06C 74597 .060 73507 060 73597 068
Cost of finance . . . 75906.530 108611.600 7750.47 86353.310 76028.140 £51£5.98
Repayment . . . . . 0.000 6G339.8C0 63339.820 60339.800 68339.850 63333.800
Corporate tax . . . 0.000 0.000 0.068 0.600 0.060 8.000
Dividends paid . . . 6.000 0.000 0.003 3.000 0.000 0.000
Surplus ( deficit ) . -0.063 124738.600 213225.5G0 224213.500 235575.660 235936.263
Cumulated cash balance 0.000 124738.600 337964.160 562175.600 767253.000 1643136.005
Inflow, local . . . . 585984 .000 359566.200 436928 .930 336030.000 436050.059 3367130.009
Gutflow, local . . . . 5385984.100 233327.500 233703.465 221826.200 210665.050 285133.5309
Surplus ( deficit } . -0.063 124738.500 213225.5C0 224213.500 235075.669 745233.205
Inflos, foreign . . . 0.000 0.000 i C.280 0.802 0.03%
Qutfliow, foreign . . . 0.000 0.000 0.005 0.360 0.58¢ 6.085
Surplus { deficit )} . 0.060 0.060 6.0CC 0.656 URHH 6,659
Het cashflow . . . . . -287483.600 293650.100 371315.806 71443,600 371433.600 321443.565
Cunulated net cashflow -505890.800 -212206.7G0 189115, 100 £30558.150 902501.683 1273344.003

BALCO - SPA foils for capacitors BALBB] --- 13.9.1993 (ioan only, no incos




lCashflow tables, production in 1,600 &s

-7 LN 2901

lYotal cash inflos . .

$15G30.600

2062

416040 .0G0

316048.000

A

0.000
445032.630

Financial resources .
Sales, net of tax . .

Total cash outflow . . 189732.760

0.630
446030.000

0.000
74597 .660
54305.610
60339.28¢0

0.000

0.020

Total assets . . . .
Oporating costs . . .
Cost of finance . . .
II Repayment . . ...
forporate tax . . .
Dividends paid . . .
l_-urpius { deficit } . 256797,300
Lumulated cash balance 1238587.000

lnfi&a:, focal . . .. 43

$5640.650

Cutflow, local . . . . 183242.760
purpius ( deficit )} . 256:97.3G0
‘m"lcre:, foreign . . . 6.569
dutflow, foreign . . . ¢.Céo
Surpius ( deficit ) 6.259

1644287.630

0.¢3¢
74597.650
43434.520
60339.860

6.3

0.0562

267658.500
1567645.500

445040.4530
176381.500
267658.5C0

C.000

G.0a0
43603C.060

167525.33
G.000
73587 062
32533.430
€0335.8C0
5.000
0.8c0

278519.700
1836163.565
436530650
167523.300
273818.700
0.000

0.660
6.600
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21 UNIDRO
- (CMFaR 2.1 - URIDO/CZECHOSLOVAKIA JOIMT PROG., PRA:

Cashflow tables, production in 1,000 s

YEar « + + 2 o 0 0 s . 2007 2008 2009
Total cash inflow . . 446040.000 446046.000 436040.000
Financial resources . 0.000 0.000 0.030
Sales, net of tax . . 446030.060 416040.000 446040.008
Total cash outflow . . 74557.060 74597.060 74557.060
Total assets . . . . 0.000 0.0C0 0.060
Operating costs . . . 74537.060 74597.060 73537,060
Cost of finance . . . 0.6C0 0.000 0.0G0
Repayment . . . . . 0.000 06.000 G.0Co
Corporate tax . . . 0.000 0.060 0.600
Dividends paid . . . 0.000 0.000 0.0CC
Surplus { deficit ) . 371443.000 371443.000 371343.000

Cumulated cash balance 3169535.060 3560978.000 3932421.060

Inflow, tocal . . . . 436050.000 436640.000 436040._0Co
Outflow, tocal . . . . 74557.060 74597.060 74597.660
Surplus ( deficit ) . 371433.600 371443.000 371443.0C0
inflos, foreign . . . 0.C6G 0.060 0.800
Outfiow, foreign . . . 0.600 0.060 ¢.060
Surplus { deficit )} . 0.0G0 0.000 0.C50
Het cashflow . . . . . 371443.060 371443.000 371343.060

Cunulated net cashflics 3873545.000 4233988.000 4616431.0C0

BALCO - SPA foils for capacitors BALB3l --- 13.9.1993 (Yoan only, no incc




Cashflow Discounting:

a) Equity paid versus Met income flow:
Net present value .............. 1288164.00 at 15.0C %
Internal Rate of Return (IRREl) .. not found

b) Het Worth versus Het cash return:
Net present value ..........cens 1225586.00 at 15.08 %
Internal Rate of Return (IRREZ) .. not fourd

¢) Internal Rate of Return on total invesiment:
Het present value .............. 133i825.00 at 15.0¢
Internal Rate of Return ( IRR ) .. 54 B4 %

Het ticrth = Equity paid plus reserves

o

BALCO - SPA foils for capacitors BALGAI --- 13.9.1993 (toan only.

no ince




21 UNIDO
---------------- COFAR 2.1 - UNIDO/CZECHOSLOVAKIA JCINT PROS., PRAS:

Net Income Statement in 1,000 Rs

Year . & ¢ v v e e e e e e e e e e e 1995 1996 1987 1698 1599
Total sales, incl. sales tax . . . .. 219350.000 357740.200 435040.000 446040.000 - 446040.009
Less: variable costs, incli. sales tax. 23082.210 43363.550 £5301.1380 55301.180 55301.180
Variablemargin . . . ... ... .. 196267 .800 313276.200 360735.300 390738.600 380738.200
As X of total sales . ... ..... 89.477 87.571 67.602 87.602 7.662
Hon-variable costs, incl. depreciation 33706.290 83117.350 83117.430 84117.340 83117.430
Operational margin . . . . . .. ... 162561.500 £25158.7G0 3G6621.400 306621 .400 306621403
As % of total sales . . . . . . . .. 73111 63.C57 £8.733 68.743 68.733
Cost of finance . . ... ... ... 75906.530 165611 .5600 7750.470 66689.310 76023.140
Gross profit . . . . .. .. .. ... 86654.970 120537.100 208870.900 219732.100 233593.3%0
Bllgwances . . . . . . . . . .. ... 6.000 G.565 0.0G0 0.000 0.3433
Taxable profit . . . . . .. e e e s 36654.970 120547.100 %3570.900 219732.100 230593.200
TaX v v v v et e e e e e e e e e e 0.0C0 0.30C 0.000 0.060 ¢.56G
Ket orofit . . . . .. ... .. ... 86654.970 120547.106 298370.965 219732.100 2356593.350
Dividends paid . . . . . .. .. ... 0.000 €.530 0.3C0 0.000 0.005
Undistributed profit . . . . . . . . . 86654.970 12G547.150 ZGEB70.960 219732.100 2333%3.300
Accumulated undistributed profit . . . 86654.970 207202.180 §1£373.000 635305.100 258393, 404
Gross profit, % of total sales . . . . 39.505 33.567 36.8373 19.263 81.595
ket profit, % of total sales . ., . . 39.565 33.597 45 375 49,253 51,548
KOE, Het profit, % of equity . . . . . 0.000 0.6G0 0.000 0.650 6.G39
RO;, Met profitsinterest, % of invest. 23.788 33.519 44.841 45.841 33.831

BALCO - SPA foils for capacitors BALBBl --- 13.9.1993 (loan only, no inccr
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S mmmmmemeos oo CCHFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PRCS., PRZ

Net Income Statement in 1,000 Rs

Year . . . .t e e e e e ... 2000 2981 2002 2603 233
Total sales, incl. sales tax . . . . . 436040.000 416026.000 336040000 446010.000 336045.0G9
Less: variable costs, incl. sales tax. 55301.180 S5301.182 55331.180 55301.180 55351.182
Variable margin ., . . . . . e e e 390738.800 365738.35C 353738.860 360723.200 355232.860
As 5 of total sales . . . . . . . .. 87.502 87 887 87.6C2 §7.602 §7.652
Hon-variable costs, inc!. depreciation 83117.330 a3117.340 §a117.34C 83117.839 7$133.4855
Cperational margin . . . . . . .. .. 346621.400 306821 .38 352371.409 305621.460 3265553
As 5 of total sales . . . . ... .. 68.733 88 3733 88.75 65.733 71.877
Cost of finance . . .. ... e e 65166.980 54338.512 33335.630 32583.4380 €1782.32%
Grossprofit . . . . .. ... .. .. 241454.400 252315.508 253176.80¢ 272637.9680 88877 .180
Allowances . . . . . . v v v v v v o 0.900 0.580 0.600 0.600 0.G0
iaxacleprefit . . . . . . .. .. .. 241453.300 c82318.602 263176.860 274037.550 258377 109
Tax . . - . . ..o Lol 0.660 G.GGo G.CGo 0.053 4,500
Bet profit . . . . . . .. ... ... 241354.300 25238828

Dividends paid . . . . .. ... ... 0.000 $.58¢

bndistributed profit . . . . . . . . . 231354.300 232315.56C

Accumulated undistributed profit . . . 1107353.600 3581584548

Gross profit, % of total sales . . . . 54.133 55.385

Het profit, % of tota! sales . . .. 53.133 £53.582

ROE, Met profit, % of equity . . . . . 0.000 G.0G0

ROI, Met profitrinterest, % of invest. 44.841 44,341

BALCO - SPA foils for capacitors BALSBI --- 13.9.1993 (loan only, no incce
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21 UNIDO
- COMFAR 2.1 - UNIGO/CTECHOSLOVAKIA JOIRT PRSS., PRES

Year . . . . . .t ot i e e e e e e e 2005 2506 oG 7 2608 2533
Total sales, incl. sales tax . . . . . 446030.0C0 303 235335.CCC 3368 00 $25030.60¢
Less: variable costs, incl. saies tax. 55331.180 33381.18¢ 533Ci.18C 533G1.1& £3331.188
Variablemargin . . ... .. ... . 350733.800 33.590 335733.35 330735.800 3557313.860
As 5 of total sates . . . . . . ... 87.602 87.532 87.6832 87,6802 §7.602
Non-varfable costs, incl. depreciation 20241.360 i.360 Z23231.3580 26G231.358% e3231.378
Operational margin . . . . . . .. .. 37G397.5C0 376397580 378387 .500 370467.360 370397 5560
As %5 of total sales . . . . ... .. 83.063 £3.084 83.0os 83.064 83.Gas
Cost of finance . . . . . . ... .. 0.600 0.850 0.6¢0 g

Gross profit . . . . . . ... .. .. 370497.500 L5050 370457.30¢ 370387.50

Aliowances . . . . . . . . « ¢« o .« . . 0.050 305 G.350 0.0

jaxable profit . . . . . . ... .. 37G397.5G3 37G397.580 373357.330 3:70387.5

. 3.0G0 6.550 8

Mec profit . . . . .. ... ... 370497 .503 7.500 370337

Cividends palid . . . . . . ... ... 0.000 200 3.3

Undistributed profit . . . . . . . .. 370437.300 533G 370367

Accwruiated undistributed profit . . . 256€758.6G0 533 3337753

Gress profit, % ol total sales . . . . 83.06% £3.853 83

ket profit, S of total sales . . . . 83.054 E3.254 83

RGE, Het profit, 3 cof equity . . . . . 0.000 0.000 0

KGI, Net profitsinterest, % of invest. 54.182 54.183 535

BALCO - SPA foils for capacitors BALBBI --- 13.9.1993 (lcan only, a0 incoe
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-------------- CCeF2a 2.1 -~ URICOC2EQUESLOUAK 2 SGINT 2805, P2

Projectecd Balance Sheets, construction ia 1,56 8s

Year . . . . . i i et e e 1994
Total assets . . . ... .... 240007.900
Fixed assets, net of depreciation 0.400
Construction in progress . . . . 230007800
Current assets . . . . .. ... 0.063
Cash, bank . ... ....... 0.600
Cash surplus, finance available . 0.063
Loss carried forward . . . . . . 0.0&2
loss . . .. v oo v v v .. ¢.co0
Total liabilfties . . . . . ... 230007.960
Equity capital . . . . .. ... 0.¢C0
Reserves, retained profit . . . . 0.000
Profit . . . ... ... ..., 0.000
Leng and medium term cebt . . . . 235007.9C)
Current liabilities . . _ . . _ . 9.0G3
Bank overdraft, finance reguired. 0.693
Total debt . . . . . . .. ... 230037.960
Equity, 3 of liabilities . . . . 0.085

8AMCD - 573 forls o capacitors BALERL --- 13.9.1831  {lsan galy. an dwr



------ - --- --e------- (GHFAR 2.1 - UNIDD/CZECHOSLOVAKIA JOIRT PRUG.,

Projected Balance Sheets, Production in 1,000 8s

Year . . . o e e i e e et e e 1995 1996 1997 1998 1939
Tota! assets . . . . . ... .. 693296 .900 755330.200 904750250 1064143.000 1233396.000
Fixed assets, net of depreciaticn 225G54.400 623565.660 556837.100 4G5025.500 430233.900
Construction in progress . . . . 464305.360 0.0CO 0.Co0 0.000 0.960
Current assets . . . ... ... 3836.719 §922.¢79 6335.972 6935.072 6533.072
Cash, bank . . . . .. ... .. 0.000 6.6G0 0.650 0.000 G.G55
Cash surplus, finance available . 0.000 124733.600 337624.13C €6217:.100 797253.080
toss carried forward . . . . . . 0.030 8.0G0 0.030 0.000 6.0Go
LOSS . & ¢ v v s et e e e e e 9.660 €.555 G.GGo 0.050 6.556
Total liabilities . . . . . . . . 6932365 _900 753330.280 933739.233 1663143.000 1233336.G3
Equity capital . .. ... ... 0.000 0.5G0 6,330 0.000 G.G00
Reserves, retained profit . . . . 0.00C B6653.570 207292.152 316073.000 635835.100
Profit . . . . . ... ..... £6653.970 1265%7.1G60 208670.930 219732.106 230533.300
tong and medium term debt . . . . 603393.000 543053.290 187716.450 322373.6C0 3462035.800
Current liabilities . . . . . .. 3243.918 £085.515 5855.523 £353.823 £855.3223
Bank overdraft, finance required. £.oo 3.6G0 i 0.030 §.635
Total debt . . .. ....... 605641.500 548128.190 436677.230 428337.4G0 367857,556
Equity, % of liabilities . . .. 6.600 0.650 0.660 6.000 ¢.030
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GHFE4 2.1 - UNIDO/CZECHOSLOVAKIA JGINT PRCG., PC:

Projected Balance Sheets, Production in 1,080 Rs

Year . v v v st e e e e s 2000 2001 2002 2003 2004
Total assets . . .. ... ... 1415511.0G0 1607436.000 1810323.000 2024021.000 2262559.000
Fixed assets, net of depreciation 165382.400 300560.800 235735.295 170917.700 120073.100
Construction in progress . . . . 0.000 3.660 §5.530 0.0600 6.C35
Current assets . . . .. .. .. 6539.072 6939.672 §5335.872 6939.072 6933.672
Cash, bank . . . . . ... ... 0.000 0.000 0,300 0.020 0.03C
Cash surplus, finance available . 1843159.000 1299937 .00¢ 1567535.35865 1836165.0C0 Z2135345.652
Loss carried forward . . . . . . 0.000 0.0% ¢.530 0.000 0.66¢
Loss - . . . . .00 0.000 0.G30 5.906 0.0C0 0.CGo
Yotal liabilities . . . . . . . . 1415511.060 1607486 .G30 181G322.009 2023021.000 2262559.650
Equity capital . .. ... ... 0.000 0.060 0.640 0.000 0.060
Reserves, retained profit . . . . 866338.400 11678%3.¢00 1360168.300 1623345.000 1897323.020
Profit . . . . . . . . . .. .. 211454.400 252315.6G0 262176800 73037.960 298877160
Long and medium term debt . . . . 3016%3.900 241359.109 18151%.380 120679.500 60334.752
Currvent liabilities . . . . ., .. £553.823 £953.3¢3 §252.323 5553.823 §553.873
Bank overdraft, finance required. 0.0G0 0.0350 R 0.0GE 8.02C
Total debt . . ... ... ... 307657.800 247118.600 188378.254 128538.300 £52%3.570
tquity, % of liabilities . . .. G.060 0.C00 G458 0.060 §.648

BALCO - SPA foils for capacitors EALES! --- 13.3.1593 (Ynan oaly, o3 ins
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----------------------------- €r4E2d 2.1 - UMIDOSCZECHOSLOVAKIA JDIMT PRZG., 23

Projected Balance Sheets, Production in 1,000 8s

YEar « v ¢ v s e e e s e e e 2005 2006 2007 2008 2009
Total assets . . . . . .. ... 2572716.000 2943214.6C0 3z13711.000 3683209.000 3034766.000C
Fixed assets, net of depreciatien 118128.600 118183. i 117237.600 116292.100 115346.660
Construction in progress . . . . 0.0c0 0.383 0.000 0.00C C.GED
Current assets . . . . . . . .. 6939.072 6933.072 £339.672 6939.072 6%33.672
Cash, bank . ... ....... 0.000 0.600 ¢.000 ¢.000 0.608
Cash surplus, finznce available . 2436639.000 2818052.000 3185535.000 3560973.000 3332321.588
Loss carried forward . . . . . . 0.500 [INHEY 0.0632 C.e00 6.002
LOSS v v v v v s b o e e e e 0.060 3.680 ¢.G00 0.6G0 8.666
Total liasilities . . . . . . .. 2572716.000 2913214.600 3313711.000 368420G9.000 10547G6.G68
Equity capital . .. .. .. .. 0.000 0.C00 0.000 0.000 6.560
Reserves, retained profit . . . . 2195250.000 2566758.500 £337258.000 3367753.000 3678235.600
Profit . . . . ... ... ... 370497.500 375397.330 378187.500 370497.500 37 5G2
Long and medium term debt . . . . -0.004 -0.604 -0.504 -0.604 353
Current liabilities . . . . . .. 5058.823 5358.823 £333.823 5358.823 5532.823
Bank overdraft, finance reguired. 2.000 0.680 0.0C0 0.000 $.635
Total debt . . ... ...... 5953.819 5258.813 £583.819 £9£8.813 3533.81%
fquity, % of llabilities . ... 0.Cco 0.6 ¢.400 0.€00 G.055

BALCO - SPA foils for capacitors BALBBI --- 13.9.1833 {lcan only, no in.
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Annual CF, opsrations
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e e—ee————— ----COMFAR 2.1 - UNIDO/CIECHCSLOVAKIA JOINT PROQ., PRAQUE -----

Accumulated CF, coperations
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Tt cm—me- -COMFAR 2.1 - UNIDO/CZECHOSLOUAKIA JOINT PROG., PRAGUE -----
Discounted CF, Inusatment
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------------------- COMFAR 2.1 - UNIUO/CZECHOSLOVAKIR JUOINT PROG., PRRQUE -----

Sensitivity of IRR
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UNIDO/CZECHOSLOVAKIA JOINT PROG.,

PRAGUE

[

l Break suen chart incl. finance
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UNIDO/CZECHOSLOVAKIA JOINT PRCG.,

PRAGUE =-----

Break suen chart incl.

finance
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I ------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE -----
i
l Break even chart incl. finance E variation of fixed costs
I3
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UNIDO/CZECHOSLCUAKTIA JO0INT PROG., PRAGUE <~---

B8reak even chart incl.

finance

variation of variable costs

cepacity utilization %
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. COMFAR 2.1 - UNIDO/CZECHCSLOVAKIA JOUINT PROG., PRAGUE -----
l Structura af Production Costs
' 18"~ B 1,000 Ps far 6th production year
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Net Profit .,/ Total Sales
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foreign sales
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=i local costs
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UNIDO/CZECHOSLOVAKIA JOINT PROQ.,
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