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List of abbreviation

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

BALCO Bharat Aluminium Company, Ltd.

PT/MC Polytechna/Metalconsult
. - author of Feasibility study

NCAER National Council of Applied Economic Research

SPA Super purity aluminium
aluminium content min. 99.95 % and above

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

CPA Commercial purity aluminium
aluminium content about 99.5 %

FTP Foil treatment plant
WWTP Water treatment plant
WWTP Waste water treatment plant
LV low voltage

HV high voltage

D.C. direct current

DB distribution board
AC air conditioni’ng

t metric ton

tpy metric tons per year
hrs hours

p.a. purity analysis
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1. EXECUTIVE SUMMARY (RESUME)

1.1  Project background and history (Chapter 2)

The Bharat Aluminium Company Limited (BALCO), 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 500 tpy SPA metal
was prepared with the assistance of UNDP vide project No. DP/IND/84/007 by VAMI
(Russia). This project has not been implemented. Another UNIDO Contract No. 92/090 has
been signed between UNIDO and Polyteckna Co., Ltd. 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 amounts exceeding the
projected capacity.

The proposed EDU will consist of a new plant for production of SPA (according to VAMI
project) and a new plant for treatment of plain foil by etching and forming. Production of
plain foil from slabs will be provided on the existing equipment, which will be revamped.

1.2 Market analysis and marketing strategy (Chapter 3)

"Market Survey and Study of Super Purity Aluminium” which has been at the disposai to the
team preparing the feasibility study, represents a good survey of the SPA market both 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.

Actual (past) demand was indicated in tons of slabs of several purity grades SPA/year and
their equivalent in foils. Projected demard of SPA 99.99 % min. slabs for the year 1995 was
491.84 tons. This amount represented about 245 tpy of anode foils. Future demand was fully
based on a linear projection according to Market Survey without any tendency to some
saturation level.

After several modification 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 ctudy.
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- anode foil (low voltage)

100 tpy - 2,350 Rs/kg

- anode foil (high voltage) - 50 tpy - 3,340 Rs/kg
- cathode foil - 60 tpy - 990 Rs/kg
- anode plain foil - 10 tpy - 350 Rs/kg

The expected sales revenues could be estimated at 465.9 mil Rs/year.

Market capacity is higher (both present and future) and the whole projected capacity of EDU
will be utilized in India.

1.3  Materials and other production factors (Chapter 4)

“The basic raw material for production of condenser foil is a commercial - grade aluminium
metal (CPA) in the amounts of 501 tpy. This is converted in 3 stages.

1. stage - purification to SPA (anode foil) and melting of CPA and 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

The raw material and utilities are specified for stage 3 (treatment of foil), not for stage 1 and
2.

Besides the CPA, other industrial products are used (chemizals for etching and forming,
chemicals for treatment of water and for disposal of used water) and utilities (eleciric power,

raw water, compressed air).

The annual requirements of the treatment of foil for the utilities is as follows:

- chemicals for etching and forming 136.8 t
- chemicals for treatment of water 1065t
- electric power 10,530 MWh
- raw water 96,000 m’
- compressed air 294,000 m*

1.4 L. ation and site (Chapter 5)
BALCO operaies two units located on siles at:

- Korba, Madhya Pradesh State
- Bidhanbag , West Bengal State
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Korba is a large integrated aluminium complex established at the end of 1970's as a "green
ficld" 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.

The area is highly industrialized with rich raw material resources.

Bidhanbag is a medium size metallurgical plant set up a the end of 1930's and gradually
extended until 1960's.
Muin production buildings are precast concre:e structures.

Industrial water and electric power is available in the unit.

The arca is highly industrialized and rich with raw material resources.

1.4.1 Selection of location for FTP

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

In principal, technical proposal for technology and for construction is identical for both
locations. Investment cost for technology and for construction in each site is almost the sume.
More important is operational cost or other factors.

Operationad costs differ for the following reasons:
- electrical pewer is more expensive in Bidkanbag 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
operational cost is not substantial and therefore in the process of evaluation also other factors
may be of a significance, e.g. overall development of the company, social aspects
(employment) and others.

1.4.2 Impact of FTP on the environment

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

- for etching and forming operations 136.5 tpy

- for water treatinent plant 106.5 tpy
In total 243.0 tpy
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Most 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 in the quantity of 3,000 - 4,000 mg/1 and before being discharged
they 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 form
of mud.

Fly away waste is negligible, only vapours are extracted 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.

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 utilization of SPA is 67 %
which means the satisfactory quality of SPA 99.98 % minimum is reached in the amount of
370 t of the total production of SPA. The maximum capacity of treated anode foil is 183 tpy.
In case of imported SPA slabs the maximum capacity ot 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 production process consists of 3 technological stages:
- production of SPA and CPA in form of slabs

- conversion of SPA slabs into plain foils for anodes and of CPA slabs into plain foils
for cathodes

- treatment of plain foils by etching and forming to obtain condenser foil
Establishment of SPA production according to VAMI project and setting up foil treatment
plant according to Feasibility study is necessary for production of condenser foils. In addition,

existing facilities must be used and modernization of foil rolling mifl must be provided.

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

Water for treatment of foils is required in the following qualities:

clarified and filtered water
demineralized water
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Treatmeat of water is provided in the water treatment plant. Disposal of waste water is
provided in the waste water treatment plant.

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 HV foil. 2 - 20V

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

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

Sources for etching are wired through an impulse switch.

Connection to electrical power from existing sources in Korba or in Bidhanbag (depending
on the resolution about location) will be made via ground cable intc transformer station
situated in the new foil treatment plant on 1st floor.

New production processes are equipped with airconditioning system which provides for
cooling to transformer station and to sources of D.C., for ventilatior and extract.

1.6 Organization of EDU, overhead and other cost (Chapter 7)

After construction. process of purifying of SPA proposed by VAMI will be incorporated into

the existing smelter. The plant is headed by production manager. Direct subordinate staff to
production manager is as follows:

deputy manager (technical control), chemical engineer (laboratory), electric engineer (cl.
shop), supervisor for water treatment, supervisors for produciion.

Supervisors for production are responsible for the production process in 4 shifts (continuous
duty).

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 mu;t 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 and chemistry.

In Bidhanbag one additional shift will be needed for production of plain foil on foil rolling
mill and for auxiliary operation. Four 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 of bids and awarding contracts
Working of drawings

.Constuciion

Supply and erection of equipment

Start up and commissioning

Production

O o ~I O\ b VN

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

19  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 Model for Feasitility
Analysis and Reporting (COMFAR) developed and widely used by UNIDO.

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

Four products had to be modelled separately due to different technology used and thereof
resulting structure of their operating costs:

- Plain foils (SPA)

- Cathode foils (CPA)

- Anode foils (SPA)

- Other use products (lower grade SPA)

Therefore, both the investments and the annual production costs used in the computer model

represent a rather complicated calculation procedure reflecting among others the time plan of
construction and production build-up of particular products.
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This is the reason why the investments and production costs are presented in a very aggregate
mannes in this summary, with reference to a detailed data description in chapter 10. The
project alternative with foil treatment in Korba is used in the summary, since the financial
+ -ameters of both alternatives are very similar.

Total investment cost:

These costs are allocated into 2 years (the second one representing investments during
production) in the following COMFAR structure (1000 Rs):

Year 1994 1995

Land, site preparation, development 968.440 0.000
Buildings and civil works 28,327.780 0.000
Buxiliary and service facilities 0.000 0.000
Incorporated fixed assets 21,334.400 0.000
Plant machinery and equipment 42,947.140 22,1351.000
Pre-production capital expend 59,108.500 0.000
Working capital 0.000 849.217
Total 15,26386.300 22,2200.200

Project financing:

Equity and loans in 50-50 ratio are assumed to be used as the external financial sources for
the project. Since the requirements for funds in 1994 and 1995 are very similar, the following
schedule for the finuncing has been adopted (1,000 Rs):

Year 1994 1995
Equity 15,2686.300 0.000
Loan 0.000 14,3228.100

A long-term Ioan (10 years amortisation), 18 % interest rate has been used in the project with
no debt service problems in the financial cashflow.

Total production cost:

‘These years are extensively modified during the first years of operations in accordance with
the production build-up and due to initial utilization of imported input materials. An already
'stabilized' year (1999 - fifth year of operations) is presented in this summary with reference
to details in chapter 10 and COMFAR tables (costs in 1,000 Rs).
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Year 1999

Factory costs 76,747.000
Administrative overheads 2,655.580
Indir. costs, sales and distrib 1,408.458
Direct costs, sales and distrib 0.000
Depreciation 31,636.010
Financial costs 18,046.740
Total 130,493.800

Of it 45.468 % variable.

Financial analysis
The financial analysis shows a very 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 % discount rate

- 1 year of construction + 15 years of operations
NPV = 669,102.4

Internal rate of return:
IRR =5123 %

Pay-back period:
PBP = 3 years

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

- on equity
ROE = 96.099 %

- on investment
ROI = 43.899 %

Break-even analysis:

Tke break-even chart indicates the break-even point at approximately 17 % which is a very
satisfactory value.
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Sensitivity analysis:

This analysis has been made in the break-even chart and in the net present vajue chart.

The former analysis has been in particular aimed at decreasing sales prices and increasing
fixed part of total production cost; which may become potential risk parameters. Variation of
10, 20 and 40 % has been examined with the worst case (- 40 % sales prices and + 40 %
fixed costs) moving the break-even point to the value of 80 %.

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

Conclusions:

The financial statements indicate a high profitability and financial viability of the project of
SPA foils production, in both of its alternatives.

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 compensated by lower energy costs in Korba in comparison 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 Aluminiom complex at Korba (M.P.j with a production capacity
of 100,000 tpa of aluminium metal along with matching capacity semi like rolled and extruded
products, Properzi continuous cast and rolled rods, etc. In addition, BALCO also operates a
semi fabrication complex which converts 5,000 tpa of primary aluminium metal into semi like
rolled and extruded products, conductors and foils etc., at Bidhanbag (West Bengal). Thus,
in short, BALCO owns and operates aluminium production and semi fabrication facilities up
to and inclusive of the manufacture cf 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 500 tons/y SPA metal
was prepared with the assistance of UNDP vide project No. DP/IND/384/007 by VAMI,
(Russia).

In the meantime, a market survey was conducted by BALCO to assess the potential demand
for SPA metal, which reflecied absence of demand for SPA metal as ingots but substantial
demand projected for SPA metal foils in etched and formed condition which is currently being
met from imports. 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 conversion
into condenser foils.

2.2  Description of the project idea

Etched and formed foils are the main inputs in electrolytic 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 as anode
and cathode foils.

Indian producers of electrolytic condensers import foils of various quality. There are more
than 15 maor condenser manufacturers in India. The production of aluminium electrolytic
condensers in India recorded annual growth of over 30 percent during 1975 to 1987. This
trend will probably continue to year 2005.
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No Indian capacitor manufacturer is currently having etching facilities and neither there is a
plan for huving the same. Two of capacitor manufacturers (KELTRON, Cannanore znd
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 Al alloyed slabs {cathode foil) will be provided on the
existing equipment.

The site for new treatment plant 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), a
Government of India undertaking. BALCO was founded in the year 1965. The head office
is located in Nev  _lhi.

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 plant.

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

- Report by NCAER (National Council of Applied Economic Research) tidled "Market
Survey and 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 Super
Aluminium and its conversion into condenser foils.
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2.4  Executor for the preparation of Feasibility study

UNIDO Contract No. 92/090 has been signed between the United Nations Industrial
Development Organization Vienna, Austria and Polytechna Co., Ltd., Prague/Metalconsult Co.,
Ltd.. Prague, 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/84/07 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 Keport, (Indian)
National Council of Applied Econor...c Research - NCAER, April 1991) has been at the
dispesal to tiie 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 India
(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 (Italy, Japan, Germany, France, Switzerland,
United Kingdom, Poland),

- creating a domestic production capacity for SPA (purification and subsequent etching
and forming operations),

- some combination of the previous two possibilities leading to partial impert 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 immediately
utilizable products (foils, wires etc.),

- potential capacity of domestic manufacturer(s),

- import prices of the SPA or some final products of it (including custom duties and
transport taxes),
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- 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 production capacity required is the aim of this part of the
feasibility study.

3.3 Determination cf market size for products

Since it has been found 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 market 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.

"he use of the SPA in India is oriented into four sectors:
- Electrolytic condensers (95 9 of the entire demand),

- Aeronautical industry,

- 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 NCAR report has
been used for determination of the potential market. Whereas the actual (past) demaad 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 10.000 capucitors (Sc.1) and reduced to 75 kg SPA per 100.000 capacitors after 1996
(Sc. 2).

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

Year Demand
1985 141.81 —
1986 164.60
1987 223.67 observed
1988 265.89
1959 284.04 —
Sc.1 Sc.2
1990 318.65 R
1991 353.30
1992 387.94
1993 42453 projected
1994 457.22
1995 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 % yearly 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
pericd of 30 years without any tendency to some saturation level. Nevertheless, it is obvious
that any of its future estimaies stands higher than the production capacity of EDU analyzed
in this project.

In should be teken iate account that the capacity of the SPA purification bein2 the initial
oneration of the whole foils manufacturing process is determined by the VAMI project of
1986 and should be (in accordance wiih the Terms of Reference) respected.

Therefore. it will be the production capacity of EDU that will determing the part of the Indian
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 deveiopment in the market and of the experience with SPA
production in the demonstration unit how the production/import ratio will change in the future.
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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 capacitor foils:

- SPA > 99.98 % anode foils, etched and formed

- CPA < 99.7 % cathode foil, etched

- SPA pluin foils for bi-pelar capacitors

Further, SPA < 99.98 9 earmarket for lead wires, tab sheets, etc. is obtained as by-product.

*K*I\'OTE‘HS-S

In contrast with Market Survev this report considers also the utilization of SPA purity grade 99.98%
and above for production of anode foil.

Marksatine stratecv

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

- Market capacity is {at least at present) higher than the assumed capacity of the
projected demonstration: unit - being approximately 430 vs. 340 tpy of SPA slabs
equivalent respectively.

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

- Wheraas there is some capacity for forming of anode foils at some of the capucitor
monudacturers (or the foils imported are already treated i this way), there is ne

eteining fucility there and no plans for establishing it.

- The market is fully saturated by imports, but the manufacturers of capaciters 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.

Extimate of sales revenues

The NCAER ieport indicates the following market prices for the year of 1995:

- SPA low voltage anode foil 2,350 Rs/kg
- SPA high voltage anode foil 3.340 Rs/kg
- CPA etched cathode foil 990 Rs/kg
- SPA plain foils 350 Re/kg
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Sales revenues per year will then depend on the production program which is indicated below
in the corresponding part of the study.

*2SNOQTE***
The sales revenues of the lower grade SPA witilized for other purposes than capacitor Sotls are not
included in the sales within this project as assumed and agreed with BALCO.

Production procramme and plant capacity

As indicated above, the capacity of the demonstration unit is the parameter which has a
decisive influence on the quantity of production.

The structure of the production programme has been adapted to the structure of the demand
typical for leading capacitor manufacturers.

After several modifications the following production programme and capacity has been
adopted for this project:

- anode foil (low voltage) 100 tpy
- anode foil (high voltage) 50 tpy
- cathede fuil 60 tpy
- plain SPA foil for bipolar condenser _ 10 tpy

Referring to the indicated sales prices above, the expected sules revenues per year could be
estimated ut 4649 mil Rs/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 - commercial crude aluminium metal from the electrolysis cell-rooms. This is
converted by purification to SPA and casted to slabs.

2. stuge - 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.

3. stage - plain foil is a semi-product used for production on 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 metat (1. stage) are stated in VAMI project. The slabs are
specified in scheme 6.02 and 6.03.

4.1.1 Classiiication of materials for treatment of foils
Raw materials and inputs requirad for production of treated aluminiuim condenser foil:

- plain aluminium anode foil

- plain alumininm cathode foil

- ¢hloride of netrinm NaCl

- sulphate of sedivm NSOy

- beric acid H;BO;,

- phosphoric acid H;PO,

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

4.1.2 Requircments for raw materials and inputs

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

Anade foil - purity of aluminium 99.98 % minimum
- foil thickness 0.07 - 0.1 mm
- foil thickness - bipolar 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 alauminium 99.5 ¢ minimum
b) alloys of AIMn, AlCuMn, 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:

NuCl . - technical purity
Na,SO, - technical purity
H,BO, - p.a
H;PO, - pa.
NH,H.,PO, - pa.
NH,OH - pa.

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

WTP - FeCl,.6H,0 - min. content of FeCl, 60 -
- Ca(OH), 84 ¢ min.
- H,S0O, 94 % min.
- NaOH 98 % min.
WWTP - NuOH
- AL(SQy),

Flow sheeis of material and utilities are given on No. 4.01, 4.02, 4.03.

4.2 Consumption of raw materials, water and energy

Tie 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 encrgies for the stated assortment is calculated as
follows:
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Consumption of plain foils

TABLE 4.01
SORT OF MATERIAL UNIT AMOUNT
1 Anode Al foil for treatment t 257
2 Anode Al foil for bipolar cap. t 10
3 Caihede Al foil t 75
Al foil in tetal t 342
Amount of chemicals required for etching and forming
TABLE 4.2
ITEM DESCRIPTION Requirement Requirement
in kg/t of foil in t in total
1 NaCl 4328 89.0
2 Nu,50, 110.7 2525
3 H.PO, (for passivation) 30.0 1.§
4 H,PO, (for forming) 100.0 4.0
5 H;BO, 364.0 14.56
6 NH,OH 40.0 1.6
7 NH,H,PO, (for passivation) 45.0) 1.8
8 NH,H,PO, (for forming) 20.0 0.8
i In total 136.8
Chemicals required for water treatment and for disposal of waste waters
TABLE 4.03
ITEM DESCRIPTION Concentration | Requirement
in Vy2ur
For production of demi water
] FeCl, . 6H,0 60 %6 min. 50
2 Ca (OH), 84 % min. 10.0
3 H.SO, 94 92 min. 24.0
4 NaOH 98 % min. 17.0
For ‘WWTP
5 NaO.i 45.0
6 AL(SO,), 5.5
In total 106.5 Uyear
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Consumption of el. power per 1 t of treated foil

TABLE 4.04
Sort of foil MWh
Etching Forming In total
Anode LW 250 ! 29.0 54.0
Anodz HW 25.0 159.0 184.0
Cathode 7.0 - 7.0

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

TABLE 4.05

Sort of foil tpy MWh
etching forming in total

Anode LV 100 - 2.500
Anode FHV S0 - 1,250
Anode HV - 40 6,360
Cathode 60 - 42(0)
Ia total 10.5330

EE S e s ¥ d

Consumption of compressed air (without oil admixtures) is 1,400 m’/t of treated foil.
Considering treatmznt 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 feils | m*/hr 6.0
"2 Clarified and filtrated water for ni/hr 3.0
technology, preparation of solutions,
laboratory
3 Re-filling to circulation circuits m’/hr 40
4 Circulating cooling water m’/hr 70.0
Annual consumption of raw water m’ 96,000
that is m’/inr 16.0

These reqgiirement are being met by its own water treatment plant.
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Annual Requirements for Raw Material and Utilities

TABLE 407

Years from start of
ITEM DESCRIPTION UNIT operation
1.st year 2.nd yeur

1 Al anode foil t 205.6 257

2 Al anode foil for bipolar cap. t 10 10

3 Al cathode foil t o0 75

4 NaCl t 7i2 890

5 12,50, t 18.6 23.25

6 H,PO, t 46 58

7 H,BO, t 11.6 14.56

8 NH,H.PO, t 20 26

9 NIi,0H t 13 1.6

1o CafOHD, { 4.0 5.0

I Ca(OH), t 3.0 10.0

% 12 H S0, t 19.2 24

(NS RO { 196 62.0
3

14 ALISO), MWhr 44 55

15 Povier for etching MWhr 3336 4,170

! 16 Poveer for Torming /e 5,088 6,360

7 Seni water for rinsing of foil mhr 48 6.0

18 Clarified aud filtered water for 24 3.0

techiology m'fhr

D) Re-filling to circulation circuit m’ 32 40

20 Circulation cooling water m’ 56.0 70.0

21 Annual consumption of raw water | m? 76,800 96,000

that is m’/hr 128 6.0
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4.3  Selection of Supply Programme

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

Annual consuniption of material and chemicals is presented in the tables No. 4.01 and 402
Considering the overall production of treated foils (etched and formed) is relatively small, it
is assumed that production of SPA and the foils from it will wke place in cycles, ic.

approximately quarterly. Based on this assumption proposal has been made for the necessary
stock supplies:

Stocks of Raw Materials and Utilities:

TABLE 4.08
t days
Al tuils 83 90)
NaCl 15 60
Na,SO, 4 60
H,FO, 1 60
y H.BO, 25 60
1 NH;H.PO, 0.5 Gh
3 NH,OH 0.25 €0
1 Chomicads Sor WP, WWITP 1N G0 !

Supply programine is also based en the following presumpiions:
- on-going production in the amoeunt of 30, i.e. approx. 60 days
- finished products on stock in the amount of 20 1, i.c. approx. | month production.

4.4 Spare parts

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

- drives

heating devices in basins

regulators

contracting of foils

clectrical accessories

’
f

Cost for spare parts and regular maintenance per year is approximately 5 4 of overull

investment cost of the equipment,
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4.5 Production cost estimate-materials and utilities

Qir Total cost
Rs
Ttem _ Uait Cost item Unit cost
Year from start Year from start
of operaiion Rs of operation
Ist 2nd Ist 2nd
I 2736 3420 } ¢t Al foils *
2 1092 1368 |t Chemicals for etching 3199.5 3.501.6 4,377
and forniing
3 85.2 1665 |t Chemicals for WWTP a 11,774 1,003.2 1.254
nd WTP
< 8424 | 10530 | MWh | El power for ctelung (a) Site
and forming Korbz 1,000 5424 10,530
(b) Site
Bidhanbas 16.951 13.686
1,300
3 76500 1 ys000 | m’ Raw water
8 compressed air
7 Pucking material 160 200
_i TOTAL (a) 13,088 [5.361
g {h) 15616 19.526

The table contains the cost essimates relating to treatment of feils only.
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5. LOCATION, SITE AND ENVIRONMENT

5.1 Location

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

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

5.1.1 Korba aluminium plant

Plant at Korba was established at the turn of 1970's and 1980's. It is located at the foot of the
Plutkapahar runge 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
zonal plunning with sufficiently established sources of energy, infrastructure, communications
and rail tracks. An integrated township area with populaticn of about 20,000 people was built
in the vicinity of the plant. The township has a post office, police station, hospital, severzal
schools, treining center and cinema hall. As a governmental incentives policy a decent quality
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 transformer stations, air-conditioning units, pump stations
and effices are mainly concrete structures with facades made of concrete panels or plastered
brickwork with puint finish,

About 7,000 people is employed in the plant.

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

The climze i tronical, monsoan type with three distinet seasons

- winter sewon from December through February, temperatures descend as low as 4
to 1 deaC.

- hot dry season from mid June to mid October. During the rainy scason the
temperatures may reach 45-50 deg. C and are usually accompanied with high

humidity (95 - 98 %).

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

The Jaykaynagar region forms part of Indo-Gangetic alluvial plain in the north-east of Indiu.
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 metailergical plant
incorporate 1 within a coal mine. Since 1940's the plant was gradually extended until 1960°s
when it consisted of alumina plant, smelter, casting housz, rolling mill extrusion plant, foil
plant and counductor plant. Main production buildings are made of concrete structure with
plasterzd brickwork facades. At present, casting, rolling. extrusion and conducior plants are
in operation. The other plants were closed down, building left in a poor condition and still
deteriorating.

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

The area is interconnected with rail tracks and roads.

About 1,000 people is employed in the plant.

Existing equipment in Korba and in Bidhanbag will be used for the new production and
transport of material is envisaged between both places. It is assumed that most of aluminium

will b2 trunsporied by road as the railway is not used so much for frequent time Josses.

Relation of Korba and Bidhanhag is shown on the diagram below.
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5.2 Main Factors for Selection of the Foil Treatment Plant (J°TP) 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  Paossibility of utilization of the existing facilities
523  Transportation costs of raw materials and inputs

Possibility of power supply
- Availability of skilled labour
Required investment arnd production costs for construction and operation

w L o
!J!Q!J
[=2 RV I -

5.2.1  Supply of primary alnminium

Production of primary aluminium is situated in Korba and therefore location of SPA
production propuased by VAMI project in existing smelter in Korba is respected.

5.2.2 Possibility of utilization of the existing facilitics

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

124

2.3 Transportation costs of material and inputs

Foil treatment plant (FTP) can be locited either in Korba or in Bidhanbag,

Foif stock i prodeced in Kovba and trunsporied to Bidhanbaug to be converted into plain foils,
In case FIP is situated in Bidhanbagz, transport of material will take place only once in the
form of strips in direction Korba - Bidhanbag. In case FIP is situated in Korba transpoert of

material will take place in both ways, i.e. in the form of strips in direction Korba - Ridnanbag
and in the form of foils in direction Bidhanbag - Korba.

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 I kWhr (state in 1992). Operational cost for

consunption of electrical power in Bidhanbag will be 1.3 times higher than in Karba, Consi-
dering the annual consumption of 10,530 MWhr/year this represents 3,159,000 Rs per year.
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5.2.5 Availability of skilled labour

Conditicns for recruitment of emplovees of the required skills are similar in Korba and in
Bidnanbag.

5.2.6 Required investment and production cost for construction and operation

Detailed comparison is given in chapter 10.

53 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 negatively 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
treziment plant. This is necessary for providing demineralized water of prescribed quality.

Specific elzetrofvtic conductivity at 25 °C I Sfem max.
pli 6.5-7
Si0). coniens I me/l mux.
Cl content 0.2 mg/l max.
I'e content 0.2 mg/l max.

5.3.2  Imgpact of the new foil treatmeni plant on the environment

Treaument of foil is an electrochemical process with the need of chemicals Gmorganic salts)
in quuantitics as follows:

for production of etched and formad foil 136.5 tpy
for water treatment plana 106.5 1py
in total 243.0 tpy

Overall amount of water required for production is 9 m'hour.

From this aimount - demineralized water requirement is 6 m'/hr
- ¢lean industrial water requirement is 3 m'hr
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Overall consumption of raw warer is 9600 m¥/year even though a partial re-generation is
provided. most of the salts and used water will be drained from the process into 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'/vear
Anoreanic salts are diluted in the quantity of 3,000 - 4.0 mg/l.

These wastes van be discharged out of the plant providing they are further diluted twice with
cther liquid wastes in the plant. In this way the requirement set by Indian Standard is met.
In the liquid wases a content of boron is envisaged in the amount of 26-58) me/l. This content
exceeds Indixn Standard by 20 times. In Coech Republic the coatent of boron is not being
observed. Sheuld this content of boron be in compliance with IS the liquid wastes must te
drained into reutrzlization plant where the 20 times dilution is probable or the wastes must
be drained into sewage/drainage sysiem with high flow capaciiy.

- solid waste

Miud from waste water treatment plant mainly centaining AI(OH;; will be carried to deposit
site. Mud i not toxic but due to the pressence of salied water it is not suitable for further
processing.

In the process of etching of fuils losses of Al are within the range up o 38 . Arised
ALQH). is reguturiy drained from etching busins and deposited as mud after separation. About

-~

330 t of miwd is crezted in the process of treating 332 t of plain foils.

Comround of mud is as follows:

ANOEE. - 204t
water -495 1
e - 1320
NS, - 331

Mud will ke deposited on a non-penmesble dumping siie. For the future. musket possibilitios
in chicmical indusiry will be explored.

Dot azisiing from brashing eperation s extieCled and separaced diva divit caicher in the crerid
erennt o appren 3.6 Uyear with the maximuint size of particles 0.1 mia, This amount of dis
v considerad to e stalf and theretore further processing is notenvisaged. Dust widl b stored
an a damping site. Permittable limits for effluent discharged ininland surfzee waroom India
are presented in the table No 5.01.

- fly away waste

Instulied airconditioning equipment mainly provides ventilation to production @reas and
cooling to elzctrical 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
cach basine or from the complete lines. Extract dusting is provided by climinator of drops
which ensures that extracted emissions comprise water vapours without haimful chemicals.
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6. ENGINEERING AND TECHNOLOGY

6.1 Production programme and plant capacity
6.1.1 Quality requircments on products

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

Production programme 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 cathode foil 500 mm wide.

Anode 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 S of cases
approx., the renuining demand of approx. 80 % is being met by purchase. Required width is
also 500 mm.

Small amount of plain anode foil with no clectro-chemical surface treatment is a'so required.
These foils are supplied in surface quality after passing rolling operation and they are used
tor bipolar condersers.

- Chemical composition:

() For anode foil, SPA is used in purity grade higher than 99.99 %. According to
expericnce of consumers and producers of etched and formed foil aluminium 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
roiling ani annealing of strips and foils. Maximum content of elements is as follows:
Si - 0.006 ¢ max.,

Fe - 0.G03 % max.,

Cu - 0.003 %% max,,

Zn - 00035 % max,,

Ti - 0.002 % max.

- Dimensions and mechanical properties
(h) 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 Ma, Cu, Fe
are added to aluminium.
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(a) Anode foil

thickness 50 - 110 micrometer (0.050 - 0.110 mm)
(for bipolar condenser 4() micrometer)

tolerance of thickness + 8 %

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

tensile strength Rm 80 MPa max.

) Cathode foil

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

tensile strength Rin 90 MPa min.
Both arode and cathode foil are 500 m wide, tolerance -0, +1 mm.

Max. content of Cl on the surface of foils is 0.5 mg/m*.

6.1.2  Assortment and quantity requirements on preduction

As describad in chapter 3 - following preduction programme has been agreed with BALCO:

Ancde toil - low voltage 100 @y
Anode foil - high voltage SCtpy
Anode foil for bipolar condenser 1) iy
Cithade foil e oy

In total 220 tpy

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

to VAN projeci). o ublization of existing equipnien: in Kerba and in Bidhaabaz aind on
canacity of the new foil treatment plait.
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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.l tpy
1 99.995 55
2 99.99 2430
3 99.97 243.0
4 99.95 48.5

For production of anode foil item 1, 2 and half of item 3 can be used, i.e. 5.54243.0+121.5=
=370 t in total. Considering the 1 % loss while casting slabs operation, the maximum capacity
of purifving cells is 366 t approximaiely, which amount is adequate to 183 t of finished
treated foil (etched and formed). Equivalent ratic of slabs to treated foils is 2:1, minimum
purity of anode foil is 99.98 %.

Nominal capucity (feasible normal capacity) of treated anode foil 160 tpy
Nominal capacity of production of SPA slabs 320 tpy
(nominal capacity is derived from market requirement)

NMuximum capacity of treated anode foil 183 tpy
Maximum capacity ot production of SPA slabs 366 v

(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 larze
capacity compared to the amount of semiproducts produced for condenser foil. 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, now operating only in one shift.

Alter revamping, the roughing mill will be producing 300 t of the present production and 288

t of plain condenscr foils in finished size. The mill will be utilized in two shifts after
revamping.
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) 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 bv increasing usage time on etching and forming units.

6.2 Proposed technology

Setting up of a super purity aluminium production and foils from it depends on materialization
of the following 3 technological stages:

- production of super pure aluminium in form of slabs,

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

- treatment of plain foils by etching and forming to obtain condenser specification and
guality.

6.2.1  Super purc aluminium production

Estublishment  of super pure aluminium production envisaged under the project
DP/IND/SL/C0T is based on application of a three-leyer electrelytic refining commercial-grade
aluminum metal. The major item of the process equipment is a puritving cell with amperige
of 70 LA There will be three pots installed, two of these being constantly in operaiion, the
third pot witl operate at two muades, ic.

- an the mede of clectrolyvie prepuration and cathode impregnation,

- at refining mode.

The purifying cells will provide 340 t of molten metal per year. Every two days the 3t
vacuum ladle will be prepared with molten metal. The production unit will be situated in
Korba Aluminivm Smelter in the cell-room No. 75. The supply of molten primary aluminium
will be provided direclly from existing ceil-rooms.

The super pure alunsinium will be cast into siabs with the weight up to 3 tper each slab. This
weight is determined by parameters of existing rolling mill in aluminiwm complex in Korba,

Slab casting

It will be provided directly from the vacuum ladle which is to be used for tapping. The ladle
will huve a self heating system for pre-heating and have a cover to minimize heat loss fror
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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"SNIT svstem for cleaning of degassing of hot metal before casting is proposed. This system
involves spinning of metal for removal of oxides and entrapped gases.

Direct casting of slabs from ladle does not allow for remelting scrap.

Temperature of metal after rofining is 770 °C - 810 °C. This temperatuie seems insufficient
for the scrap to be remelted.

L ]
Therefore, 2nd alternative for production of SPA slabs is proposed by means of double
melting.

Moelied SPA metal will be cast into pigs. Pigs along with large item of SPA scrap will be
remelted in the existing oil furnace once in a quarter in batches of 70 - 90 t. The melted metal
will be transferred into holding furnace from which slabs will be cast.

Chips and trims will be remelted separately in electrical induction furnace, cast into pigs and
axed as charge for prodeetion of aluminiuim conductors.

CPA slabs or alloved aluminium slabs used for production of cathede foil will be produced
in @ similar way.

6.2.2  Plain foil production

According to the perpase the condenser foil may be divided as follows:
- foit sarvine in condenser as anede (so-called anode foil)

- il szeving in condenser as cathode (so-catled cathede foil).

Coondng weiedet forowicde foit s aluminium of minimum puriiy 9v.99 Lo (possingy

siviiniam of ange Y295 - ¥9.99 <) which is being obuined through refinery anu by means
of casting into slabs (ref. 6.2.1).

Icoming material for cathode foil is aluminivm of different purity from 98 ¢ t0 99.7 ¢~
altoyed with supplemezntary elements Mn, Cu, Si, Fe. Several alloys with close teleranee in

chvimicl! computind are wed

Mesoriand for cathode foil witl be produced and cast into <labs in Korba in the existing foundry

Ciiarly as mierial for anedz foil

Aluminium camplex in Korba produces hot and cold rolled sheets. Rolling is carried out in
coil in width up to 1600 mm and strip thickness minimum of 0.5 mm. The complex is
cquipped with one 4 high reversible hot rolling mill for rolling up to thickness of - mm and
with one < high reversible cold rolling mill for rolling up to thickness of 0.4 mm.
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Korbu is fully equipped with auxiliary appliances such as furnaces-heating, homogenizing,
anneaiing and with sliting machines. The rolling shop can prepare coils suitable for rolling
of finished foil of 500 mm widdh.

In Bidhanbag, the BALCO company produces 300 tpy of Al foils per year for both technical
purposes and for packaging. The maximum width of the produced foil is 600 mm of minimurn
thickness of 9 micrometers under present circumstances. Plant operates two 4 high non
reversible mills with parameters suitable for condenser foil rolling. Minimum modernization
is recomumended in order to provide higher cuality of produced foils (tolerance in dimensions).

6.2.3 Treatment of condenser foil

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

The cepucitance depends also upon the material of the dielectric. The dielectric for aluminium
clzctrolvtic capaciters 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
fecated in Korba or in Bidhanbeg depending on the conditions and on economy
considerations.

Teching 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
-

i, Strips are jeinicd by squeezing ong through another.

(el of e tented atvips ds determmined by the foliowing:

chemicul purity of incoming foils

- texture of niaterial

selection of electrical parameters

- selection and preparation of chemical solutions (sadts)
- DUty Lt uality of used waier.

Qeaddisy o treated foii is checked by means of special methods and Taboratory equipment:

L\ anode eiched 1ol - mictering of el. capacity
- luboratory testing of forming

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

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

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 plant 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 individua! 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 busement is part of water treatment plant (WTP), waste water treatment plant
(WWTP) and cooling water pumping station. A water tunnel is proposed in the basciment to
tuke pipes which are linking storage tanks, WTP and WWTP with preduction lines and
containers for preparation of chemical solutions. Also cable shait is proposed to stari ut
basement fevel

On ground floor plan the main production processes are located,i.e. etching, forming annealing
and brushing. On ground floor the WTP and WWTP are situated in the part of the shed above
the basement arca, Soine of the containers interlink the basement witin ground floor and st
Toor, the claiifying reactor seaching up to the top roof level. Changing rooms for 87
cmipioyers are proposed on ground floor. Linking forming plant is storage of foils.

Locuted on the first floor there are rooms for transformers, distribution boards and rectificrs,
This electrical equipment is located above the etching plant so that the length of bushars 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, laboritory
and offices are also situated on the Ist 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.
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C

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

The proposed lavout plan can be moditied according to spectal requirements.

6.3 Description of technology and equipment
The descripuon is given in three sections correspending to main production steps.
Preduction of SPA and CPA slaos

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

Section

—
b

Section Converting slabs into foils using exisiing equipment
Rolling of strips

Rolling of foil

oo o
1 —

Treatment of condenser foil

Production process (etching and forming)
2 Water treatment

.3 Electrical power supply

4 Airconditioning and ventilation

Section

6.3.1 Secction 1 Production of SPA and CPA slabs

1.1 Purifvinge of wuminium

Technolooyv and cquipment is described briefly in punigearh 6.2 - Preposed tecinciog
Detziled deseription is piesented in project No. DP/IND/SS/G07 by VAML

1.2 Castineg of SPA and CPA_slabs (includine meliing)

Techrological process is shown on the flow sheeis N 80101, 6.01.2 and ¢.013.
Direct casting of slabs from SPA is described in paragraph 6.2 - Proposed technelozy.

Melting and casting will be provided on existing equipment as follows:
oil fired melting furnace

electric resistance furnace

electric induction melting furnace

equipment for semicontiinuous casting

conveyer for casting pigs

Estimated cost for vacumm ladle and stand is 300.000 Rs.
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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.

2.1 Rolline of strip

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

- homogenizing fumace

- ingot milling machine

- heating furnace

- 4-high - 1800 mm hot rolling mill
- pell furnace for annealing

- 4-high - 1300 mm cold rolling mill
- slisting line

22 Rolline of foil

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

Technical Data of Rolling Mills:

Miil No. 1 for Roughing Operation

1. Predection Data

Muterial: Aluminium
Strip thickness: Entry 0.8mm max./0.02 mm min. - present condition - 0.07
nun
Exit 0.3 mm max./0.012 mm min.
Strip width: %50 nun max. - present condition 635 mm
450 mm min.
Coil DIA: OD &30 mm max.
ID 280 mm (on steel spools)
Coil weight: 1,210 kg (incl. spool) - present condition 835 kg
Expandable cores: To be used for foil stock without spools for 1. pass (dimension

to be specified)
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2. Mill Data

Mill type: 4-high cold rolling foil roughing mill
Miil builder: Von Roll, Switzerland

Year of built: 1962 - 1963

Work rolls: - DIA 185 mm

- Barrel length 1020 mm

- Roller bearing (new) 2x2 row cylinder roller bearing 130/180
dia. x 50 mm with intermediate ring, 2 row ball bearings
(thrust bearing) 1007180 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.x 225mm
2 row roller bearing (thrust bearing) 120/260 dia.x 86 mm

- Lubricatin: oil/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_(optimal)

Decoiling speed. 245 m/min max.
Strip tension range: 08 - 8kN

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

- Ceiler Dugn

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

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

Mill No. 2 for Vinishing Operation

1. Production Datat

Material: Aluminium

Strip thickness: Entry 0.12mm max./0.02mm min. - present condition - 0.09 mm
Exit 0.08 mm max./2 x 0.006 mm min.

Strip width: 800) mm max. - present condition 655 mm

450 mm min.
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Coil DIA: OD 850 mm max.
ID 280 mm (on steel spools)
Coil weight: 1210 kg (inci. spool)

2. Mill Data

Mill type: 4 high cold rolling foil finishing mill
Mill builder: Von Roll, Switzerland

Year of built: 1962 - 1963

Work rolls: - DIA 185 mm

- Barrel length 1020 mm
- Roller bearing (new) 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
- 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)
Raoll speed: 0 - 192 - 530 m/min

3. Decoiler Dot

Decotler 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: 03 -3KkN

Motor rating: 0-22-22kW
Motor revolution: 0 - 800 - 2400 min™
Gear ratio: 5,20
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4_Coiler Data

Coiling speed: 725 m/min max.
Strip tension range: 0.13- 1.5kN
Motor rating: 0-20-20kW
Motor revolution: 0 - 8C0 - 2400 min™
Gear ratio: 291

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

anode foils - thickness 0.070 to 0.110 mm

cathode foils - thickness 0.020 to 0.030 mm

All range of anode and cathode foils can be finished on the mill No. 1 (roughing mill) after
modernisation. Rolling mi!l No. 2 (finishing mill) is not needed for the production of
condenser foil. Following modemization works are recommended:

(1) Roll Neck Bearing

Work roll assembly
- New work roll chocks with new design for roller bearings and roll bending (system Mae-
West)
- 2 x 2 row cylinder roller bearing 130/180 dia. x 50 mm with intermidiate ring. 2 row ball
earings (trust bearing) 100/180 dia. x 34 mm.
- Oil mist lubrication system, oil/air mist und oil level

(2) Back up roll assembly

- Mudificution of back up rell chocks for rotler bearing and negative roll bending ovlinder
(Niae-West).

- 2 x 2 roller beuring 220/310 dia. x 225 mm, 2 row roller bearings (trust bearing) 1207260
dia. x 86 mm.

- Oif mist lubrication system, oil/air mist and oil level.

{3) X-ray device for measuring of thickness of foil
(1) Drive for Mill and Coiler

1 Control Cabinet including

- DCS control system for mill/coiler drives

- Required hard- and software

Muin control panel for mill operator

Subcontrol panels

DC drive motor for mill type GS 3108 150 kW/406 - 1220 rpm

DC drive motor for coiler type GS 1810 56 KW/1000 - 2730 rpm
ower requirements: 3 x 500V, 50 Hz

o — 0N
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(5) Driver for decoiler

1 DCS control system for one decoiler drive required additional hard- and software
I DC-drive motor for decoiler GS 1608 32 kW/900 - 2670 rpm
Mechanicall equipment/engineering for decoiler drive: gear shaft, gear box, couplings etc.

(6) Coolant oil filtration plant (type Womack)

The model HP-20 filtration system consist of two vertical stack horizontal plate pressure
filters. -

Filtration capacity:
Tank capacity:

2,000 | approx.
30,000 1 approx.

Filtration equipment also serves for rolling mill No. 2.

6.3.2.1 ELstimate of investment costs

Equipment - Scection 2 - Moderaization of foil rolling mill

Rs U0
Item Foreign Local Total
i 1 Waork roils assembly 1,000 2.300 3000
L,
g 2 Book up rolls aaoembly 1,200 2800 SO080
3
30} Neruy device for moasuring 1,000 - UG
of thickness
4 Drive tor mill and coiler 4,700 - 4,700
S Drive for decoiler 9,700 - 9.750
6| Conlunt eil Nlwation plant 20,220 20,200
Totl 1-6 37.X50 5,100 42,950
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6.3.3 Section 3 - Treatment of condenser foil
Treatment of fuil is an electrochemical process in two operations of etching and forming.
These uperations are carried out on one-purpose production lines. Details are given in the

paragraph 6.2 - Propcsed technology.

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

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

Industrial water utilization is shown oa diagram No. 6.11. WWTP process is shown on
diagrum No. 6.12.

Further required are sources of D.C. powzr for etching and forming. Power supply is desribed
on wiring diagrams Nos. 6.13, 6.14 and 6.15.

Technological process also requires ventilation, extracting and cooling.

6.3.3.1 Production process

The production process i~ divided into the foliowing steps:

1.0 - Storing of raw materials
1.02 - Anncaling and brushing
1.03 - Etching
Lo - Forming
1.5 - Checking and packaging

1.06 - Preparation of solutions
1.07 - Maintenance
1.08 - Control of production

1.0 Storine of Raw Materials

According to material stored 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 pellets kept in racks. General purpose lifting trucks or
shelve-loaders are envisaged for manipulation with foils.
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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 electrical 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 siorage to serve annealing, brushing
and ewching of foils are located.

102 -Annealine and brushing

The ancde HV foil is annealed in electrical resistance furnace. The purpose of heut treutment
is to achieve necessary quality in mechanical properties of the foil as well as achieving
suitable cubic texture for annealing.

Everv 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 & new oxidic layer
does not appear on the foil surface.

In the course of brushing an aluminium dust parts of the maximum size of .1 mm are
generated. These parts are sucked off from the brushing muchinges.

Annealing will e provided in a chamber electric resistance furnace with output 0. 2535 KW,

Cupacity calculation:

- Production of cnoede foil R

- out of which 1/3 for annealing N5t
- Weight of charge 071
- Number of charges 91
- Direction of znnealing 24 hours - | day
- Annual utilization 91 days

Brushing will be provided on two sets of equipment

Capucity calculation

Brushing of anode foil - production 257 ipy

- length 1,542,000 m
Output of one equipment UC 536B 2,400,000 m
Muchine time (utilization 85 %) 4,535 hrs
Brushing of cathode foil - production 75 tpy

- length 1,350,000 m
Output of one equipment UC 536 B 2,400,000 m
Michine time (utilization 85 %) 3,970 hrs
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Brushine unit - UC 536 B

This equipment (see - Diagram 6.07) brushes surface of Al-foil (both sides) prior to etching.
The foil roll 1 will be put on four rotating support pulleys retarded by a frictional brake. The
foil pulled over two supporting steel rollers 2 covled by water. On each roller, the foil will
be brushed by three brushing rollers 3 rotating on the contrary to the foil shift. Ail the brushes
can be made from steel or from phosphoric bronze. Each brush is pewered autonomously.
Morecover, 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 rollers 4. Two of them are covered by rubber, the third one, pressing roller is made from
steel chromium plated. The foil will be wound up in the winding station 5.

Technical data:

Foil output 0-0.27 m/sec
Foil width 500 mm
Mix. outer diameter 350 mm
Roll core 70 mm
Foil gauge 30-100 m
Brush outer diameter 150 mm
Brush length effective 550 - 560 mm
Length of pins 30 mm
Diameter of sicel pins 0.1 mm
Diameter of phosphoric bronze pins 0.05 mm
Speed of brush rotlers 1350 nVmin

1.03  Etching

For ewching of fuils the following equipment is installed:
- 6 ciching units to etch LV and HV anode foil

- 5 etching units to etch cathode foil

One service weight up to 100 kg is proposed.

A steel monorail with crane trolley is propused for placing coils into the process. The
nonorail is located above eacn 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

clarified water supply

industrial water for washing of floor and machinery
etching solution

electric power installation

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

]
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Capacity calculation

Etching of anode foil - production 150 t
Output of one etching unit UC 1521 at 6000 hrs/year 27t
Proposed number of units 6
Production capacity of units in total 162 t
Capacity reserve i2t

Etchiine unit for anode foil - UC 1521

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

From an unwinding station 1, the foil is pulled into the intermediate balance magazine and
then over a copper contacting rotler 2 (water cooled) into the etching tank. The electrolyte is
force-circulated 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 foil cooling unit 3
(water spraying jets) is integrated in this system followed by five rinsing tanks 5.
Demineralized water in the fourth 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 (type KC 2554), the foil is wound up by the winding-up station 8.

Technical data:

Foil width 500 mm
Foil thickness 80 -100 m
Unroll core diameter 75 mm
Winding-up core diameter 75 mm
Max. outer diameter 350 mm
Foil output 25 - 150 m/hr
Total size (LxWxH) 8300 x 2900 x 2500 mm
Height (with frame in the upper position) 1300 mm
Power supply unit size (LxWxH) 200 x 1800 x 550 mm
Power input (without power supply) 155 kVA
Power distribution 220/380 V, ~50 Hz
Pressurc air demand (min. pressure (0,4 MPa) 70 wm*hr
Exhaust 1800 m’/hr
Consumption of cooling water 3 mYhr
Consumption of running water 0,85 m*/hr
Consumption of demineralized water 0,25 m*/hr
Pressure showers (totally 3 pairs-circulation of demineralized water) ] =04Ma

Q = 60 Vmin for | pair

Etching unit for cathode foil - UC S66A

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)
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Capacity calculation

Etching of cathede foil - production 60t
Output of one etching unic UC 566 at 6000 hrs/year 14t
Proposed number of units 5
Production capacity of units in total 70 t
Capacity reserve 101t

From the unwinding station 1, the foil is pulled through the plant by rollers (the drive of each
rolier can be disengaged). Two copper conacting 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 installed two showers 3. The etching tank 4 is made from stainless steel, volume 350 1,
foil dip 1 m, bath temperature 80 - 90 °C (electrically heated, adjustable +2 °C, forced
circulation of the electrolyte), bath cooling by cooper 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 tfrom aluminurn, using running water for rinsing.
Brush rollers clean the foil. The second rinsing tank for chemical passivation 8 is made from
stainless steel, volume about 200 1, heated electrically to 80 - 85 °C (3 °C). The rinsing tank
9 is made from aluminum, volume 40 1. 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 creates a compensation loop and it is brought to braking rollers 12,
to the foil length measuring and marking unit 13 (type KC 2554) and to the winding staticn
14.

Techpical data:

Foil width 500 mm
Foil thickness 30-50 m
Foil output 25 - 100 m/hr
Current of contacting rollers 2.5 KA max.
Unroll core diameter 70 mm
Winding-up core diameter 79 mm
Max. outer diameter 250 mm
Plant size (LxWxH) 6300 x 2900 x 1800 mm
Power supply unit size (LxWxH) 2000 x 1800 x 400 mmn
Power input (without power supply) approx. 60 kVA
Power distribution 220/380 V, ~50 Hz

1.04  Forming
Two forming units U 5793 are installed. Above each unit, a steel monorail with crane trolley

is proposed for manipulation with the produced coils and for mending purposes. The rail is
situated in longitudinal axis to the units.
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Each unit will be provided with the following

- ducting to take vapours off basins

compressed air intake with no oil admixtures

demineralized water supply

claritied 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.

Formine unit - UC 579 B

Capacity calculution

Forming of anode foil - production 40t
Output of one forming unit UC 579 B at 6000 hrs/year 21t
Proposed number of units 2
Production capacity of units in total 42t
Cupucity reserve 2t

This equipment is designed to form « high voltage anode Al-foil, purity 99,98 %, width 500
min, up to 630 V in a continual process with the oxide layer stabilization (see - diagram
6.10).

From an unwinding 1, the {oil goes through the annealing oven PC 33+ (2) (the length of
anizaled foil is 1050 mni, temperature 525 - 6000 °C), over three copper or brass contacting
rollers 3 (grounded). The voltage drop in the contacting system is m2asured and displayed on
the distribution punel. The foil is cooled by demineralized water. In the boehmite tank 4 mude
rom aluminuni (volume <100 1), the foil passes through a bath with temperature 98 "C. The
foil dip cun be adjusted to 1 or 1.7 or 3 m. The leading rollers are mounted in a lifting frame.
This tank can be connected to a DC-low voltage power supply. It is foilowed by the
passivating tank 3 (stainless steel, volume 820 1, temperature 90 °C) the foil dip is 4 m. In the
process of forming, the foil emmerges 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
next rinsing tank 8, the foil enters the second forming tank 9 (volume 1030 I, temperature 90
’C, foil dip 6 m). The foil emerges twice out of the forming bath. After the rinsing tank 10
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 depolurizing tank 15 and rinsing tank 16, the foil enters a fourth forming
tank 17 (similar design as of the st forming tank). The dipping length of the foil is 6 m, the
bath temperature 90°. 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 is complete with the equipment for length
measuring and marking ot foil 21, type KC 2554.
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Technical data

Foil width 500 mm
Foil thickness 80-100 m
Unroll core diameter 75 mm
Winding-up core diameter 75 mm
Mux. outer diameter 350 mm
Foil output 15 - 70 m/hr
Plant size (LxWxH) 17000 x 3000 x 2700 mm
(incl. gallery for operator)

Height-(with frames in upper position) 3500 mm
Power supply unit size (WxHxD) 2400 x 2000 x 450 mm
Power installed (without power sources of forming) 290 kVA
Power distribution 220/380 V, ~50 Hz
Max. total current load of contacting rollers 1200 A

1.05 Checkine and Packagine

Packing shop is equipped with work tables and racks. A steel monorail with electrical crab
is installed for manipulation with coils. Packed foil will be transported into the storage of
plain foil and from there dispatched according to customer's needs.

While manipulating with Al foils stock. plain foils, and treated foils, these must be protected
against damage.

(a) foils stock of thicknzss 0.6 mm transported from Korba to Bidhanbag must be
wrapped in undulated paper and tied together with a steel band.

thy  piain foil coils while carried inside of plant, e.g. from foil plant to foil treatment plant
must be wrapped as described before.

() plain foil coils prior 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
pulyethylene sacks and stowed in wooden casings (or other suitable casings) and fixed
aguinst imove.

(d)  eiched and formed foils must be wrapped in the same way as plain foils when carried
from plant to consumers. In each sack a silica gel must be prit in to absorb moisture.
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106 Preparation of etching solutions

The followirg equipment is envisaged:

- storage containers for chemicals (NaCl, H;BO,, Na,S0,)

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

- storage tanks to take etching solutions of different concentrations.

Storage tanks for chemicals and etching tanks are made of stainless steel due to 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.

1.07 Muaintenance
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 Control of Production

Centrol room is equipped with signalling and metering facilities to tuke data from production
lines indicating ruaning of machires. power consumption eic. Control roon is connected to
laboratory provided with instruments for quality checking of the foils - mechanical and
electricai qu..ities.

Control room has connection to storage and intermediate foil storage area. connection to
chemical storage and to preparation of etching and forming solutions.
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6.3.3.2 Water treatment

Water system for production purposes and its disposal after utilizing in the process may be
functionally divided into parts as follows:

3201 - Water treatment plant

3202 - Cooling water pumping station
3203 - Internal piping

3.204 - Waste water treatment plant

Treaied 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 recuirements on_treated water

Demineralized water:

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

Clarified and filtered water:
without special requirements.

Raw water compound

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

character of water river
specific ¢t conduciivity ai 25 °C 120 - 160 microS/cm
toizl soilds 75 - 220 mg/t
suspended salids 30 - 80O mp/i
dissolved solids 45 - 140 mgi
Chemical Oxygen Demand (COD) - KMnO; 5- 10 mefi
pH 7-175
Fe 0.05 - 0.1 mg/
Mn 0.05 - 0.1 mg/l
Al (.15 - 0.1 mg/l
Si0, 10 - 15 mg/t
salt content 1.46 - 2.58 mey/l
total hardness 1.0 - LS mey/l
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p-value (p - Alkalinity) 0 meg/
m-value (p - Alkalinity) 0.8 - 1.2 meg/
Ca™ 0.8 - 1.2 mey/l
Mg™ 0.2 - 0.3 meynt
Na' + K' 0.46 - 1.08 meg/l
SO, 0.31 - 0.73 meg/l
CI' (Chlonide) 0.11 - 0.17meg/1
NOy 0.24 - 0.48 meg
CO, (free) 6 - 8 mg/l

- 3201 Description of technoloev of water treatment

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

Raw water is clarified by using ferric chloride and line decarbonization at the same time in
clarifying reactor. This reactor operates on the principle of fully floated sludge bed. Further
on, water is filterad in two-layer filter filled with siliceous sand and black coal filtering
material of required granulation. Clarified and filtered water is stored 1n a container to be
pumped purily 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 stag:s:

- first stage a siroag acid Catex of Amberlite IR 120

- second stage a sirong basic Amex of Amberlite IRA 478

Demineralized water is stored in vertical steel made rubber lined container from which it is
puniped inte mix-bed with mixing substance of strong acid Catex of Amberlite IR 120 L and
strone basic wnee of Amberlite RA 420 MB. This demineralized water is then gathered in
horizoniat stecl mede rubber lined container from which it is pumped inw technological
equipment.

In auxilizry equipment to water treatment plant the required chemicals are prepared and
diluted. These are chemicals used in clarifying process - preparation of solution FeCl, out of
crysiahiins ToCL. 6HLQ, and preparaiion of Ca{OH), substation. The regenerated solutions of
required concentration for demincralization are prepared by mixing concenirated chemicals
of adeguaie proportions with demineralized water in pipe line. These solutions are H,SO,
double coneentrated for catexies and NaOH solution for anises.

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 separate whil2 washing two-layered filters will be discharged into the outside open
drainage system in the factory, or after sedimentation they will return back into the process.
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Equipment for water treaunent plant is controlled semiautomaticaily with push button
controlling individual blocks of technological processes. each machine being controlled by
electrically drived fittings.

Consumption of Chemicals

yearly amount

Fe Cl; . 6H.0O crystalline 60 % FeCl; min. 5t
Ca(OH), 84 ¢ Ca(OH), 10t
H.SO, 94 G min. 241t
NaOH. 98 % min. 17 1
z'-'-"A’OTE:M"

The above mentioned consumption of chemicals does not include chemicals needed for veutralization
of waste waters, which are generated in the regidation of individual stuges of demineralization.

Consumption of Water

Raw water Y6.000 m'/year
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List of Machinerv and Equipment - Water treatment

Itemm  Description Number of pieces Overnall weicht in ke
1 Clarifier 1 8,500
2 Two-layer filter 2 3,258
3 Container for chemical solutions 1 822
4 Container for chemical solutions 2 84
5 Container for chemical solutions 1 1,045
6 .Container for chemical solutions 2 1,516
7 Tonex filter for light flow 2 1,580
hy TIonex filter for light flow 2 1,580
9 Storage container 1 3,170
10 Mixing filter 2 1,160
11 Container for chemical solutions 1 3¢
12 Container for diluting solid chemicals 1 2,280
13 Container for chemical solutions i 672
14 Storage container 1 2,339
5 Pumps of various types 21 3,000
16 Dosing pump 2 320
17 Dosing pump 2 294
18 Dosing pump 2 300
19 Compressor 1 340
20 Storage container 1 3,170
Piping steel made, stainless steel,
rubber coated. polypropylene made 20,000
Fittings of all kinds 7,000
Piatforms 3,900

Fillings: Amberlite IR 120 L
Amberlite IRA 420 MB
Amterlite IR 120
Amberlitc IRA 478
Siliceous sand, grade 1 - 1.6 mm
Filtering coal granulation, grade 1.7- 3 mm

<
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- 3202 Cooline 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 interrupted and the used warmed water
flows gravitionally 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 J kg™'.
Cooled wuter 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 J kg

The pumnping 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 erder 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
165 m® of water per hour for the temperature difference At = 15 - 18 °C. At the present there
arc data available about the temperatures of the dew thennometer in four places in India
where the maximum temperature is 29 °C,

During the hottest months the temperature of the cooled water will be approximately by § °C
higher than dew thermometer, ie. approx. 34 °C.

-3.2.03 Internal Pipine Connection

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

Mudin distribution pipes are routed in the collector running down the unit in the basement
fevel, adjaceat to the central row of columns. Droposed internal dimensions of the collector
arc 1.7 m of width by 2.1 m high. Connections from the collector inio the piping distributors
which stand close to individual drafts (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 Wiaste Water Treatment Plant (WWTP)

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

Amount of Waste Waters

These 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 mhour

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.

Alxaline - acid waste waters arising from production of Al foil will be treated by addition of
coagulant /AL(SO,)y/ and by additional treatment of pH in alkaline area where undesirable
clemenis in reactor will precipitate. After dosing polyflocculant the items floccuiate with the
subsequent sedimentation in the external drainage system. sedimented mud will be thickered
in dewatzring facility to reach the level of 25 - 45 % of dry solids.

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

Overall process is controlled by microprocessor system which according to user's requirements
cnables 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 te checking of the system and to preparation of disposive chemicals.

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

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

Hirdware is modular, Main processor unit incorpurates microprocessor. Number of incoiming
and outgoing lines may be adjusted and freely changed according to the needs. By means of
desk for micreprocessors type as IBM - PC each controlling system may be linked into the
network und 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 individual and depends fully on the user's needs.

Requirement for chemicals yearly amount
NaOH solid 98 % NaOH min. 451
AL(SO,) . 18 H.0) 55.4 S Al(SO,); 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:

ENOTE R+
1. Al efforts should be made 1o remove colour and unpleasant odour as far as possible
2. These norms should be read along with original copy of 18:2490 (Part-'1) 1981 for completeriess.
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l SL.No. Purameter Tolerance limit
i (a) Colour Colourless
(b) Odour QOdourless
' 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 discharge
7 Oil/Grease Mg/l 10
l S Total residual Chlorine mg/l 1
9 Ammoniacal Nitrogen (as N) Mg/l 50
10 Total Kjeldahl Nitrogen 100
l 3 Free Ammonia (as NH;) Mg/l 5
12 BIO chemical Oxygen demand
(5 days at 20 deg. C) Mg/l 30
13 Chemical oxygen demand
l (5 days at 20 deg. C) Mg/ 2%
4 Arsenic (as As) Mg/l 0.2
15 Mercury (As Hg) Mafl 0.01
' 16 Lead (as Pb) Mafl 0.1
17 Cadniium (as Cd) Mg/l 2
s Hexavaleat Chromivm (as Cr+6) Me/l 0.1
| 19 Total Chromium (as Cr) Mg/l 2
20) Cupper (as Cu) Mo/l 3
42l Zine (2 Zn) M/l 15
10 Salenium (as Sey M/l 0.03
' 23 Nickel (as Niy Me/! 3
24 Boron (as B) Ma/l 2
25 Percent sodium -
I 26 Residual Sodium Carbonate Mg/l -
27 Cyanide (as CN) Mg/l 0.2
28 Chloride (as Cl) Mgh 1000
29 Fluoride (as Fy Mg/ 2
l i Dissolved phosphate (as P) Mg/l 5
; 3 Sulphate (a5 Su;) Myl 1000
g 32 Sulphide (as 8) Mg/l 2
l 33 Pesticides Absent
3 Phenolic Compounds as (C,Hg H) Mg/ 1
35 Ratdio active Materials
I (a) Alpha emitters Ue/ml 10-7
(h) Beta emitters UC/mi 10-6




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
thyristered 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
LV440 Vv motors, rectifiers 4900 kVA
LV 440 V  lighting, sockets 150 kVA
In total 8.050 kVA
Load calculated
HV 6.6 kV  sources for forming 2,540 kW
LV 40V niotors, rectifiers 3,026 kW
LV 440 v light 50 kW
In total 5,616 kW

Power consumption per year:
E = 4,800 hours x 5,616 kW = 26,958 MWhr/year.

- 3.3.02 Technical description

Power distribution

H.V. Connection

Three parallel HV 3 x 240 mm? cables from connecting 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 connecied
by cables routed on trays at roof level.
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Power_distribution_to _etching_basins will be dore by Al busbars through cable space and
ceiling directly to the basins.

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 terim 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 RC1 - 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 bz 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 +2 - 20 V, +1 - 8 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 0 - 8 kA
switching at frequency of approx. 20 - 150 impulses per second.

Etchine sources 2 kA

Ref. wiring diagram No. 6.14

Etching sources +2 - 20 v, 0,2 - 2 kKA are also in arrangement as booster (with constant
current rectifier control), transformer and non-controlled rectifier in 6-pulse connection. In the
plus pule a pulse 0 - 2 KA switch to switch with approx. 20 - 250 impulse frequency is
installed.
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Formine sources

Ref. wiring diagram No. 6.13

Three +20 - 800 V, +30 - 500 A sources with current limitation and constant voltage
regulation are needed for ciching imachine. The sources proposed are using three layer
winding transformer to serve 2 sources. Transformers TS - T7 are feeded from the 6.6 kV
line. In RT1 - RT3 distribution boards there is switching, protective and signalling el.
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 tvpe 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

e =

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

Sockets

In pioduction areas socket boards in system 50 Hz, 440 V, 32 A wiil be installed including
one phase sockets for transrerable light fittings included.

Lichtnine protection

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

Fire alirm svstem

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

Automated controlling svstem

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

Telephone lines will be provided to offices, laboratory, electrical maintenance shop and
rectifier room.

- 3.3.03 Specification of Elactrical Equipment

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

Pos.

(28]

Cabling LV and HV, Automated controlling system
Pos. 3 Busbars distribution to etching machines

Pos. 4 DB LV, 12 section, Un = 7.2 kV, In = 1250 A, protection IP 40 - I Nr
11 sections with el. current netering and with HY switch
] section with e). current and voltage metering, with HV breuker.
Overall length - 9,600 mm
Delivery dimensions 9,600 x 1,350 x 2,400 mm (Ixdxht)
Overall weight 7,800 kg

Pos. 5 Three phase wiaded transfornic: as Ty - Ty, 1,250 kKVA 6.6/0.44 kV,
50 Hz, protection IP 23 -4 Nr
Overall dimensions 2,300 x 1,150 x 2,400 mm
Overall weight 3,560 kg

Pos. 6 DB doubie-sided, 6 scetional, as RHI-RH3.
Voltage 3 ~50 Hz 440 V/TN-C,
el. current in busbars 1630 A, protection IP 40 -3 Nr
Dimensions 4,200 x 1,000 (500) x 2,250 mm
Weight 1,060 kg

Pos. 7 Compensating DB one sided, 3 sectional as RC1-RC3.
\'wi(.xgd 3 ~30) Hz 440 V/TN-C, 450 kVA,
e ectdon JP 20 -3 Nr
1 ensions 2,300 x 500 x 2,250 mm
Waght 850 kg

Pos. 8 Filtering/compensating DB, 12 sectional, two sided,
Voltage 3 ~50 Hz 440 V/TN-C, 1000 kVAr
protection [P 20, as RC4 - I Nr
Dimensions 4,800 x 1,000 x 2,25¢ mm
Weight 4,880 kg
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Pos. @

Pos.10

Pos.1]

Filtering/compensating HV equipment 6.6 kV 600 KVAr as CL
Dimension 1000 x 2,500 x 1,000 mm - I Nr
Weight 1,500 kg

Sourc . for etching 8 kA, 20 V D.C. -6 Nr
1 Nr - simple 3 phase booster NTA 94-2, 123 kW 440/80-800 V,
protection IP23, 123 kW horizontal,
with servomotor incl. regulation on constant D.C. current
and with motor for fan. Boosters as TR1-TR6,
diinensions 1,230 x 1,015 x 1,015 mm,
weight 980 kg.
1 Nr - 3 phase dry rectifonning transformer, 230 kVA, 440/19 V, 50 Hz,
protection P00, load classification V.
Transformers as T8-T13,
dimensions 1,900x950x1,350 mm,
weight 2,550 kg.
1 Nr - Uncontrolled rectifier in 6 pulse connection of 8 kA, 20 V D.C.
As GU4-GUY,
dimensions $00x1,000x1,700 mm,
weight 330 ke.
1 N1 - Pulsating switch 0-8 kA,
switching frequency 20 - 150 impulses/second.
As GS1-GS6 dimensions 2,400 x 1,000 x 2,200,
weight 1.800 kg.

Source for etching 2 kA, 20 V D.C. -3 Nr
Each sourcs consists of the following equipment:
I Nr- Simple 3 phase booster, NTA 84-20 04 KW, 440/30-8300 V,
pretection 10 23, foot bused. horizontai,
with s2rvomotor inel, regulzton on constant D.C. current
and with motor for fan. Boosters as TR7-TR10,
dimensions 1,020 x 875 x §Y0 mm,
weight 610 kg,
1 N1 - 3 phase dry rectiforming transformer 63 KVA, 440/10 V, 50 Hz
protection [PO0, load classificaion V.
Transformers as T14-TIS.
Dinensions 1,430 x 800 x 1,100 mm,
weigho 1,330 kg,
] Nr - Uncontrolled rectifier in 6 pulse connection of 2 kA, 20 V D.C.
As GU 10-GU1S, dimensions 330x1,000x1,700 mm,
weight 1,200 Ke.
1 Nr - Pulsating switch 0-2 kA, switching frequency 20-250 impulses/second.
As GS7-GS11, dimensions 800x1,000x2,200,
weight 600 kg.
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Pos.12

Pos.i3

Pos.13

Pos. 16

Pl)S. 17

Fos. 18

Sources for forming 300 A, 800 V D.C. -6 Nr
Each source consists of the following equipment:
3 Nr - 3 phase dry, 3 layer winding rectifying transformer
1,000/2x500 kVA, 6.6/2x0.695 V, 50 Hz,
protection IP 00, load classification V, transtormer as T3-T7
DB, protection IP 40, one-sided, one section, as RTi-RT3.
Voltage 3 ~50 Hz 659 V/IT, 450 A,
dimensions $00x500x2,250 mm,
weight 160 kg
3 Nr - Bouard with 2 Nr thyristor rectifiers in the 3 phase bridge
6-pulse connection. Each rect:fier is provided with voltage regulation
current limitation and over tension protection.
Boards as GU1-GU3, dimensions $00x1,000x1,700 mm,
weight 400 kg
6 Nr Smoothing choke, air reactor 33.5 mH, 500 A, protection 1PO0.
As L1-L6, dimensions 1,000x800x1,900 mm,
weight 1,250 kg

[F%)

»
=
'

Operational power distribution

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

Dimensions of each section 800x500x2.250 mm.

Distribution beards to be used for water treatment,

ventilation, regulators, protection and switching boosters.

Proteciion IP 40, overall weight 53,280 kge.

Lighting

141 LV DB, voliwge 3 ~50 Hz 440 V/TN-C - 3 N1
Gveradl number of section is 5.
Pimensions of cuch section 800x300x2,250 mm,
protzciion P40 Overall weight 1,030 kg.

142 Light fittings, cabling, trays, junction boxes, sockets etc.

Lizhting rod

Fire alarim systiem
Central panel 24 loop and fire detectors

Telephone installation
Automated controlling system
18.1  Universal programming system with overall number ot 3-4 entries

and 1240 exits including hardware
182  Users software
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18.3 DB with progrumming automatic machine,
protection IP 40, 3 sections of dimensions 300 x 3(4) x 2,250 mm
Weight 610 kg

6.3.3.4 Airconditioning and ventilation

Aircenditioning 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 reof structure.

Alirconditionine equipment for transformer station

Airconditioning equipment will be extracting heat gains arising in electrical distribution rooms.
Coeoling to individual electrical equipment can be provided by air with ircoming internal
temperature not exceeding 35 "C. Maximum envisaged increase of temperature of the coonr;
air is 153 "C. This temperature is determined by extracted heat in the range of 17.6 kW iiom
the large thyristored boards, which are provided with their own cooling fans.

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

perimeter walls.

S electrical rooms will be distributed through metal sheet ducts.

T CY T = Cry o pronyy
3 Keom Heat gain Amount of Airconditioning Eouipment
cooling air wint
kW unit Nr

i m'fir Ouiput

Sourees 8.0 kA 342 79.00 2 39,500 i
§ Treosformers for fonming 47.7 11.060 1 11600 2
5 «ni 0 KV distribation

Sources 2 kA 138 32,0u0 | 32,600 3

Transforers 6/0.4 KV

Sources for forming i) 20,800 ] 20,800 4
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Extractine equipment for etchine unit for ancde foil

Vopours and damaged air from bochmitting 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
exiracted from each unit. Included in this amount is ventilation air brought into the eiching
room. Extracting hood will be connected to a gathering off-take duct routed at ceiling level
to extract fan situated at roof level. Damaged air will be blown vut to open space. Ope m’
contains 4.6 mgr of NaCl and 1.1 mgr of Na,SO,. Eliminator of water drops for senarating
water from condensed sicam is built into the gathering duct.

Output of the extracting equipment proposed is 10,800 m® of air per hour.
p S equip prop P

Extracting equipment for etching unit_for cathode foil

Each etching unit which consists of one etching bath and one passivating bath will be
provided with a hoed separaiely 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. Daraaged air
will be blown out to open space through an extract fan located at roof level. Eliminator of
drops will be fitted into the extract duct.

OQutput of the extracting equipment proposed is 10,000 m’ of air per hour.

Extruactine equipment for formine units

In cech ferming unit each bath (e. 1 bochmitting. 1 passivating, 4 forming and 2
depolarizing) is proviced with separaie hood from which the vuapours and brought
infdamaged air will be extracted in similar way as described before.

Amount of extracied damaged air is 3400 m’hr per unit. Output of the extracting
equipment proposed is 6,80 m* of air per hour.

Extracting equipment for brushing units

Amount of extracted air from euch brushing machine is 2,500 m*/hour with content of 170
mer of aluminium dust per one m*. Extract from each machine will be brought out in front
of the plunt into a cloth dust separator made for explosive and combustible dust
admixtures. Dust scparated 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,
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Output of the extracting equipment proposed is 5,000 m’hr. Amount of separated dust
calculated is 4.2 tyear.

Extract:ne ejuipment from annealine fumace

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 etchine room

Amount ot 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 through
grilles.

Output of the equipment proposed is 21,000 m® of air per hour.

Ventilation eguipment for formine room

Amount oif 6.800 m3 of air per hour will be extracted. To ensure appropriate environmern:
anoverpressure ventiietion system is proposed. Incoming air will be provided by AC unit
o simifar way as deseribed above. Redundant air will be extracted via overpressure
valves into open space. Qutput of the equipment proposed is 10,000 m® of air per Lour.

Ventilation eguipment for annealine and brushine rooms

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

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 Estimate of investment cost - FTP
Equipment and installation

Rs 000
Item Cost strategy Foreign Local Total
Production process
1 01 - Storing of foils - 40 40
2 02 - Annealing and brushing 9,046 - 9,046
3 03 - Etching (without power supply) 92,556 - 92,556
4, 04 - Forming (without power supply) 19,549 - 19,549
5 05 - Checking (laboratory), packaging 200 15 215
6 06 - Preparation of solution - 40 40
7 07 - Maintenar.ce - 150 150
8 08 - Production control 300 - 300
9 09 - Transport equipment - 300 300
Total 1 -9 121,651 545 122,196
10 Water treatment 9,016 10,000 19,016
11 Electropart (with powes supply) 49,947 10,000 59,947
12 Airconditioning and ventilation - 3,875 3.875
Total 1 - 12 180,614 24,420 205,034

6.4  Civil Engineering Works

6.4.1 Super pure aluminium prod+ction - project VAMI

According to VAMI project the location of EDU for SPA production is proposed us an
extension of cell room No. 73, or No. 78 in the existing smelter in Korba.

Both possibilities were observed on site and confirmed as feasible for further consideration.
6.4.2 Plain feil 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.

@) Remedial work to floor

At present concrete floor in the foil plant is cracking and pulverizing under the wheels of
transporting tiolleys.
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Recommended 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 dilatated and provided with wire netting.

The estimated investment cost for the forks in the sum of 750,000.- Rs is included in chapter
10 of the report.

)] Improvement to ventilation

Ventilation in the existing electrical distribution rocm is not sufficient.

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 chapter 10 of the
report.

6.4.3 Foil treatment plant

6.4.3.1 Buildings and structures

Concepuiully the production building is conceived as a reinforced conciete two storey two bay
hall with tlat 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 glant on ground floor is located within the grid
1 B-C o9 B-C.

First floor accommodates auxiliary processes such as transformer rooms to etching and
formin_ lines (2rid 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 rooms 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 Jocated on flat roof within the grid 3 A-B to 10 A-B is covered
by a round shaped steal structured roof on steel columns in grid 6x12 m.
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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, 1st floor plan 500 m*

In total 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.

Load bearing floor capacity envisaged is 15 kN/m? for 1st floor and 25 kN/m? for the raised
flour in transformer/distribution rooms. Structural height of T beam ceilings assumed above
ground level is 900 mm, and 600 mm above 1st floor and basement plan.

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

Proposed rounded shape roof structure above 1st floor flat roof consists of steel trusses, I
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 envissged.

Perimeter 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 preposed 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 attached.

Local codes and standards

Dresign and working drawings for architectural, civil engineering and services scctions 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
etc. 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 shall be facilitated through BALCO by Department of Mines of the Government
of Inuia.
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6.4.3.2 Location analysis
Site at Korba

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. It 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 road are proposed. Overall surface area 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.

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 atiached.

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

With the exception of the electrical 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 read
the mains will be protected by appropriate casing.

Proposed tapping points to existing services are described as foilows:

Power supply - connection will 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.

Indusirial water - connected to existing pipe line, approx. length 70 m.
Drinking water - ditto, approx. length 70 m
Drainage pipe - ditto, approx. length 60 m
Compressed air - ditto, new bridge support, approximate length 70 m.
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Swil bearing data have been indicated in range of 1.25 kg/cm® 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 usuul standard. However these data will have to be
confirmed by actual soil investigation on site in compliance with the respective Indian
standards in force (as per IS 873) prior starting design work.

Site at Bidhanbae

The site is located in the western part of the factory in the reserve arca between the existing
foil rolling plant and conductor plant. Access 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 is a cooling water pipe into the foil plant. After relocating this pipe
the site will be free. Access for the new foil treatment plant is made by extension of the
existing roads passing around. Overall surface area of the new communication proposed is
approx. 1,560 m*.

The proposed distance from the existing toil plant is approx. 15 m with the possibility of
future extension for the new plant in southern direction. Possible extension 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
attached.

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

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

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 0.6 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 transtormer station in
the foil treatment plant,
Approximate length of new cabling is 1,155 m,

Industrial water - will be tapped from the existing pipe linking the water settling tank
and the filtration/storage water tank in the coal mine arca.
New pumping station will be necessary in connection with industrial
water supply.
Approximate length of industrial water pipe is 1,000 m.
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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 draired into the Nala river
flowing by the water reservoir in the western direction of the plant.
Septic tank wiil be built outside of the new plant for accumulation and
cleaning of sewage water from the toilets and lavatories. Pipe for
cleansed water from septic tank will be linked to the main drzinage
pipe.
Approximate length of the drainage pipes is 385 .

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

Soil bearing data have been indicated in the range of 1.0 - 1.2 kg/cm’ at 3 m depth below
eround level. Conditions for setting foundations are less convenient compare to usual standard.
However, similar conditions for soil investigation as mentioned before apply.

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 routing services some crossings with existing mains are necessary

- provisien of power supply necessitates installation of HT breakers in existing switch yard
- longitudinal location increases requirements on the servicing communication arca separated
from the existing access road with frequent traffic.

Advantages of the site at Bidhanbag in comparison with the site at Korba
- site is in close relation to the existing foil rolling plant which aspect is beneficiary to both

plants for various reasons such as operational, maintenance etc.
- good connection to communications utilizing existing access roads to the foil plant.
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Disadvantages of the site

- weak infrastructure

- worse conditions for setting foundations

- relocation of cocling 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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644 Estimate of Investinent Costs - Civil Fnginecring Works
Feil Treatment Plant
Works description Cust per unit, Rs Cuosls, Rs
Site at Korba Site at Bidhanbag
A. Site preparation
Sail investigation, probes 100,000 100,000
_Relocation_of existing water pipe & 250 mm SO/m 100,000
Site levelling. 200/} 770,670 770,000
ltem A in total 870,000 970,000
B. Building and Structures
Foil treatment plant 3,500/m?" 17,066,000 17,066,00)
10 %% allowance on less convenient foundation conditions 350/m? 805,000
Raw water pumiping station 700,000
Septic tank 300,000
Motor access way A00/m* 840,000 624,000
Electrical connecting cables G600/m 441,000 693,000
;ll\’ Breakers 625,000/1 Nr 2,500,000
industrial water pipe connection & 150 mm 400/m 28,000 400,000
Drinking water pipe & 300 mm 200/m 14,000 32,000
Drainage pipe & 300 mm 400/m 26,000 154,000
Compressed air ¢ 50 mm incl. bridge suppont 600/m 42,000 6,000
'l'.em B in total - 20,957,000 20,780,00X)

NOTE: *) indicative relates (o floor area
Contirtued/...
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Iistimate of Investment Cost - Civil Engg. Works, Continued/!

Quantity Unit Costs, Rs

Site at Korba | Site at Bidhanbag
C. Preliminaries, engincering, contingency ' '
Prelirrinary and general conditions for 8 % of A+B 1,746,000 1,740,000
contractor, insurance, contractors compound,
management,-fee
Desipn, engineering, working drawings 7,5 % of A+B 1,637,000 1,631,000
Contingancy sum 5 % of A+3 1,091,000 1,088,000
Item C in total 20.5 % of A+B 4,474,000 4,459,000
Items A, B and C in total 26,301,000 26,209,000

*ll*‘.VOTE’O**

Buildings and structures are excluded of electrical installation and ventilotion which parts are included in equipment costs,
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6.5 Total investment costs estimate

6.5.1 Foil treatment plant

Rs. 000
Item Cost category Korba Bidhanbag
L. Site preparation, levelling 870 970
2 Building and structures 20,957 20,780
3 Preliminary and preproduction 4474 4,459
(20.5 % of item 1+2)
Total 1 -3 26,301 26,209
4 Technology (know-how tax) 15,000 15,000
5 Total equipment and 205,035 205,035
installation cost
Preliminaty and preproduction 41,007 41,007
cost (20 % of item 5)
7 Modernization of foil rolling 42,950 42,950
mill
8 Civil works - foil rolling mill 786 786
Total 1 -8 231,079 330,987

DRAFT FINAL REPORT, Volume I, Page 83

SiE DEE WEN GEA ANN WD EEN W OBE IR N IR R EN D Wl N AN EE
(=)




6.5.2 Experimental Demonstration Unit

Rs 000
Item Cost category

1 *SPA production (project VAMI)SECTION 1 48,514
2 Modernization of foil rolling mill SECTION 2 42,950
3 Civil works 786

Foil treatment plant in BidhanbagSECTION 3
4 Site preparation, levelling 970
5 Building and structures 20,780
6 Preliminary and preproduction cost -civil part 4,459

(20.5 % from item 4+5)

Civil part - FTP - Total 4 - 6 26,209
7 Technology (know-how tax) 15,000
S Total equipment and installation cost 205,035
9 Preliminary and preparation cost including 41,007

contingencies (20 % from item §)

Total 1-9 379,501

*) (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. Manpower
provision, routine and capital repair implementation, building and structures maintenance,
outer transportation, water and electric power supply, material storage provision are facilitated
within the frame of aluminium smelter.

Section 2 Conversion of slabs into foils.

This will be provided on existing equipment in Korba (rolling of strips) and in Bidhanbag
(rolling of foil). Out of the overall production of rolled semiproducts in Korba, production of
semiproducts for Al foil represents approx. 1 9. Amount of production of plain foil will be
266 t, amount of existing production of foils is 300 t, the ratio will be roughly 1:1.

All activities described in section 1 will be carried out in Korba within the operation of the
rolling plant. In Bidhanbag, the above described activities will be carried out within the
operation of the foil plant.

Section 3 Treatment of foil -
Operation of the foil treatment plant will be subordinate to the management of rolling plan
in Korba in case FTP is situated there. In case FTP is situated in Bidhanbag, both FTP and
foil plant will be subordinate to one manager only.

Tie following activities are incorporated in the overheud costs of FI1P:
storing of plain foil and chemicals

storing and packaging of finished products

checking and testing of finished products

maintenance of equipment

water treatment

disposal of used water

1

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 DIAGRAM OF FOIL TREATMENT PLANT

Manager (production)

Secretary
i
i i | |
Chemical Electric Deputy Supervisor Supervisor
engineer engineer manager for water for production
(Laboratory) (El.shop) (Technical treatment
control)

] ]

l.shift 2.shift 3.shift 4.shift

(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/87/007 by
VAMI, Russia.

- Production ¢f plain foil

Number and skills of employees working on existing equipment is identical for the existing
production and for the new production.

- Treatment of condenser foils

The new plant will employ skilled and unskilled employees in ratio 1:1. Skilled workers are
envisaged in the field of machinery, electrical 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 etching and forming is a continuous operation (7 working days in a week).
Other operations are 2-3 shifted with the exception of storaging and packing, which are onc
shifted.

Working tund for uninterrupted operation for the capacity of 210 t/year is 6,000 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 basins, preparation of new solutions inclusive
preventative maintenance. The period for cut offs is approx. 1 month, i.e. 744 hour. Rest of
the annual time tund (8,760 - 6,000 -744) of 2,016 hours is a capacity reserve for production
increase or for unforeseen breakdown.

8.3  Number of empioyees and labour cost

Number of employees aund labor 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

Number ot Category

cmployees Direct Indirect Suaff L 1L 1. V.

in total workers workers Continuous dut
Anncaling i 1 - - 1 - - -
Brushing 5 S - - 2 2 1 -
Eiching 20 20 - - 5 5 ] S
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 .

| Ei. shop S - 5 - 2 1 1 1

Storage of raw material 3 - 3 - 1 1 1
Checking and packaging 4 - 4 - 4 - - -
Water_treatment 9 - 8 1. 3 2 2 2
Transportation 4 - 4 - 2 i 1 -
Management and supervisors 6 - - 6 3 1 1 1
Secretary 1 - - 1 1 - - : -
Resenve 3 3 3
In total 87 37 41 9 36 20 18 13

DRAFT FINAL REPORT, Volume I, Page 88




8.02 Wages and salurics

e R RN RN~

CATEGORY NUMBER SALARY SALARY IN TOTAL ANNUAL SALARIFS
Manager 1 8.000 8.000 96.000
Deputy Manager 1 6.000 6.000 72,000
Enginecrs and supervisors 6 4.000 24.000 288.000
Secretary 1 2.500 2,500 30.000
Skilled workers 37 4.100 151.700 1,220,600
Semiskilled workers 30 3.300 99.000 1,188.000
Unskilled workers 11 2.300 25.300 303.600
In total 87 316.500 3.798.000
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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 of documentation for
supplies of technology, searching for suppliers, discussions with suppliers

- sending of invitations to tenderers, explanation of queries
- evaluation of bids, negotiations, incorporation of changes and contracts awarding
- provision of detailed working 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 works

on the project, FTP after 1 1/2 year, VAMI project after 2 years).
_ Details are shown in the schedule on the following page.
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10. FINANCIAL APPRAISAL

10.1  Financial Analysis

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

Basically, two alternatives of the project were examined from the financial point of view:

- the alternative supposing the foil treatment (etching and forming) facility would be
situated in the Korba plant, where :nc entire production process starts (with Korba -
Bidhanbag - Korba transportation costs cannot be considered as decisive in advance.

- the alternative of finalizing ihe 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 cannot be consicered as decisive in advance.

Since it was neccssary 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 latest development of opinions and requirements concerning in particuler
the construction and start-up schedule of the project (sce Record Note of Discussion with the
Indian delegation, Prague, March 20, 1993), 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,

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

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

Therefore, a 1 year construction period (1994) has been adopted in the COMFAR model,

making it possible to start at lcast partial operations (combined with imports of the input
material) in accordance with the requirements mentioned above.
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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:

- plain foils

- cathode foils

- anode foils

- products of other use (lower grade SPA)

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

10.2  Total Investment Costs

Total investment costs have been estimated in accordance with particular facilitics to be
constructed or modernized and then divided according to the time schedule of construction
mentioned above.

The following table 10.1 gives the full information on investment estimates in terms of the
COMFAR input dat~ structure, with the estimates for Korba (K) and Bidhanbag (B) indicatcd

separately in case of the foil treatment (description of investment shortened):

Production facilities with investments

Description SPA Kistabs Kjfoil Blfoil K/B

of investment purific. lcasting [rolling treatment

Land

Site preparation 93.44 K £70.C
B 970.0

Structures {a) 6583.78

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

Inc. fixed assets (a)

Inc. fixed assets (b) 6334.40 15,000.0

Irc. fixed assets (c)

Machinery and equip.(a)|16,015.76| 300.0 205,035.0

Machinery and equip.(b) 42,947.13

Auxiliary facilities

Pre-production expend, [13,627.52 5,481.0

5,466.0

o *x
oo

Inventory

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

Investment costs for SPA purification were (in accordance with the Terms of Reference)
adopted from thc VAMI project and adjusted to a 10 % average intlation rate. representing
after 8 years a coefficient of 2.14.

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

From the COMFAR time planning point of view, 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).

10.3  Total Production Costs

Total production costs uscd 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 operation
in question: VAMI report, cost w.atcmerts for slab casting and rolled product in Korba and for
foil rolling in Bidhanbag and cost cstimates for newly projected foil treatment facilitics in either
Korba or Bidhanbag.

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

For the financial modelling purposes, where the production build-up has to be retlected, the
operating costs were prepared in Rupees per year for each product and the full, instalied
capacity level. A variable capacity utilization during the first ycars of opcrations has been
simulated dircctly in COMFAR.

Tables 10.2 through 10.5 show the initial input data of which the ycarly opcrating costs for the
COMFAR model were prepared (COMFAR data structure respected).

Remarks:

Duc to a various structures of the data sources utilized, some cost items scem to be omitted, but
they arce usually joined with some others of a similar type in casc they could not be 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 tact that the items arc summarized, the distortion
of the results is not considerable.
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A 'direct material flow” concept has been adopted 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 matcrial costs higher than in reality. The financial model
resigns on some optimistic assumption in this respect.

Transportation costs from Korba to Bidhanbag and back have been calculated in accordance with
Indian recgulations indicated in Korba, including the excise, entry tax and insurance as follows:

Transportation cost = net wt/SUR x (unit pricc + entry tax + insurancce)

where:
SUR (space utilization ratio) = 0.75 for the way from Korba
= 0.60 for the way from Bidhanbag
Unit price = 700.0 Rs/t (gross weight)
Excise = 0.25 x cost of product (further as ’cost’)
Insurance = 0.002 x (cost + cxcisc)
Entry tax = 0.005 x (cost + unit pr./SUR + excise + insurance)

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

Transpor:iation costs Korba - Bidhanbag have becn assigned to the production of plain foils,
anode foils and cathode foils for both project alternatives cxamined. 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 bascd on the imported SPA slabs, the price of the input
matcrial is calculated as 2,500 S per ton (82,500 Rs/t) plus 25 €6 customs duty. resulting in
103.125 Rs/t. These costs substitute fully the corresponding part of the SPA purification and slab
casting costs.
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Product: PLAIN FOILS - inpitial CPA input 12.89 tpy

Production (tpy) 12.790] 12.20| 10.840| 10.000

Operation: SPA Kislab Kistrip K|foil Bifoilt X/B
Operating costs lpurific. |[cast. [rolling|rolling [treatment
Raw mater.{a) 489.820 -

Raw mater.(b) 66.2521 1.830 -
Utilities 227.790] 3.293| 0.596 21.470 -
Energy 3.660| 14.092] 118.930 -
Labour direct 20.720| 2.652} 9.214 7.330 -
Maintenance 0.671] 4.444 2.110 -
Spare parts 2.196] 3.794 90.080 -

Factory overheads 27.370] 0.610] 1.897 -

Administr. labour -

Adain. non-labour 0.122] 2.331 54.540 -

tiarketing labour -

Marketing non-lab K8 19.046 -
BK - -

Table 10.2 Basic structure of operating costs (1,000 Rs/t)

Product: CATHODE FOILS - initial CPA input 103.50 tpy
Production (tpy) _._-_57.70 86.000 75.000 60:6-
Cperation: SPA K|slab Kjstrip K|foil Blfoil K/B
9pe:dfi??,€23fi_q.g?fifjfi__‘f¥$t' rolling rol!jng treatnengjj
;;u matar.{a) - 3933.0 -}
Rew cater.(b) - 14.655
Utitities - ‘26.379 §.730 KB 1,992.0
Energy - 29.310|111.800} 161.025{K 4,212.0
- B 5,560.0
Labour direct - 20.517) 73.100| 851.975|KE 1,290.0
Maintenancs - 5.374) 35.260 55.425{KB  192.0
Spare parts - 17.586| 30.100 15.825(k6  768.0
Factory overheads - 4.835( 15.050] 675.600[{K8 120.0
Adrinistr. labour - KB  195.0
Admin. non-labour - 0.977] 18.490] 409.050
Harketing labour -
Marketinj non-lab - K8| 123.012
- BK| 158.775

*) foil treatment = etihing only |

Table 10.3 Basic structurc of opcrating costs (1,000 Rs/t)
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Product: ANODE FOILS -~ initial CPA input 329.91 tpy
Production (tpy) 327.410(310.30 277.480] 256.000 15¢.0
Operation: SPA K|stab K|strip K| foil B|foil K/B
Operating costs [aurific. |Jcast. |[rolling]|rolling |ireatment
Raw mater.(a) 12,536.580
Raw mater.(b) 1,695.984{36.545
Utitities 5,831.172183.781} 15.261 KB 3,980.0
Energy 93.090}360.724] 539.632iK 10,530.0
8 13,900.0

Labour direct 530.404)65.163}235.856}3,035.608|X8 3,224.0
Maintenance 17.067)113.767} 189.184|KB  480.¢
Spare parts 55.854] 97.118 54.016|kB 1,920.0
Factory overheads 700.657}15.515] 48.559]/2,306.048|{KB  300.0
Administr. labour KB 486.0
Adain. non-labour 3.103] 59.658})1,396.224
Marketing labour
Marketing non-lab KB| 487.532

BK| 619.093

Table 10.4 Basic structurc of operating costs (1,000 Rs;t)

Product: OTHER USE - initial CPA input 158.20 tpy
Production (tpy) 157.000{149.06|133.000

Opearation: SPA Kislab K}strip K{foil Bifoil K/B
Operating costs |purific. Jcast. |roilingjrolling |treatment
Raw rater-(a) | 6,011.600] -
Raw mater.(b) 813.260}22.350 - -
Utitities 2,796.170{36.22,] 7.315 - -
Energy 44.700|172.900 - -
Labour direct 254.340}31.290}113.050 - -
Maintenance 8.195] 54.530 - -
Spare parts 26.820) 46.550 - -
Factory overhcads 335.984! 7.450] 23.275 - -
Adrinistr. labour - -
Admin. non-labour 1.490; 28.595 - -

Marketing {abour

Marketing non-lab

Table 10.5 Basic structurc of operating costs (1,000 Rs/t)
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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 enginecring 334 %

- Technology, machinery and cquipment 11.31 %

Financial costs are also generated by COMFAR according to the conditions specificd in project
financing description (see Project Financing).

Remark:

Only thosc depreciation and financial costs which are mmediately linked with the project are
aken into consideration for the financial analysis purposes. No depreciations or interests linked
to the cntirc company’s operations and born partially by other products were included. The
rcason is a considerably little share of the project-oricnted costs in comparison with the
productien 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 %, 20
¢¢ and 40 increase of these costs, still with a sufficient margin (scc COMFAR charts).

10.4 Production Programme and Sales

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

For the capacitors - oriented products, the following sales prices have been adopted (sce chapter
“Market Analysis and Markeiing Strategy’):

- anade foils ({or mix of low and high voltage 100 and 50 tpy)
2,680 Rs/kg

- cathode foils 990 Rs/kg
- plain foils 350 Rsikg

The "other use” (tab sheets, lead wires and similar) products of the lower grade SPA should be
financially neutral towards the project efficiency statements. Therefore, special sales prices were
assigned to them to compensate exactly their production costs. This 'no loss - no profit” approach
has been agreed in BALCO.

Also in the case of sales prices, sensitivity was examined to indicate the resistance of the project

to potential over-cstimation of the prices. A decrease by 10 %, 20 % and 40 % docs not show
any dramatic chunges of the break-cven point (see COMFAR cutyut charts).

DRAFT FINAL REFORT, Volumce I, Pagc 98




10.5 Working Capital
Just orientation data could be collected ior working capital requirements module of COMFAR.

Minimum days of coverage were indicated very approximately as follows:

- accounts receivable 0 days
- inventory & materials 6 days
- energy 0 days
- spare’parts 180 days
- work in progress 10 days
- finished products 10 days
- cash in hand 0 days
- accounts payable 30 days

No receivables and cash in hand make the liquidity ratio rather lowzr. Nevertheless, the dynamics
of the net working capital can influence the cash flow of the project only during the first three
years of the production build-up and not very substantially.

10.6 Project Financing
As the external sources of finance, the following were specified by the Indian part:

- cquity (government)
- long-tcrm loan (government)
- short-tcrm loan (bank)

No subsidies or grants are being supposed. Conditions for financing the project arc the following:

- 50 % equity and 50 % loan

- long-term loan intcrest rate 18 %, 10 years amortization
- short-term loan interest rate 21 %

- constant principle repayments

After the first COMFAR simulation it was obvious that the financial requirements in the years
1994 and 1995 arc practically equal. Therefore the following schedule for the financing was
adoptced:

- year 1994 fully financed by equity
- year 1995 fully financed by a long-term loan

Even though the deht - equity ratio is not exactly 50-50 in this case (thc equity prevailing
approximaltcly in a ratio of 15/14), the financial cash flow shows a good surplus to makc the
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project viable under worse financing conditions. Even dividing the financial sources 50-50 for
each of the years 1994 and 1995 (which is not optimal from the financial costs point of view)
should nct generate a deficit in the financial cashflow.

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 financial analysis has been carricd out by means of COMFAR, practically all the
financial statcments can be found in its output tables or charts.

For cach of the two project alternatives the following information and financial statements have
been generated in this feasibility study:

Tables:

- Summary sheet (basic + first 3 ycars of operations)
- Total initial investment

- Total current investment (during production)

- Total production costs

- Net working capital

- Source of finance

- Cash!low tables (constant prices, income tax and current prices at 10 %o inflation rate, with or
without income tax for comparison as required for feasibility studies in India)

- Net income statement (constant prices, income tax and current prices at 10 S¢ inflation rate.
with or without income tax for comparison as required for feasibility studics in India)

- Projected balance sheets

Charts:

- Annual cashflow from opcrations

- Accumulated cashflow from operations

Annual flow of funds

- Debt service ratio (net cashflow/debt service)

- Dcbt equity ratio

- Discounted cashllow, investment (net present value) + sensitivitics
- Sensitivity of internal rate of return

- Break-cven chart (financial costs included) + scnsitivitics
- Structurc of production costs

- Nct cashflow / total sales ratio

- Net profit / total sales ratio

- Total sales and production costs survey
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Comments:
The financial statements show a high degree ol 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 higher transportation costs in case of returning the foils back to Korba for the final
opcrations. However, the difterence is practically negligible.

In production costs, the alternative with the foil treatment in Bidhanbag is rather inferior to that
preferring the final operations back in Korba. Even though the transportation costs are lower,
it is the higher encrgy 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
is almost the same for both of the alternatives. Whereas the alternative with the foil treatment
in Bidhanbag is slightly cheaper in equity required, the loan disbursed in 1995 is higher than that
for the Korba - oricnted altcrnative and vice versa.

The cashflow tables show again almost identical financial cashflow surplus. The net (operating)
cashflow 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. It can be also
obscrved when comparing the cumulated net cash flows or the net present values (the discount
rate has been obtaii.ed as an average of the equity opportunity costs - 12 %, source UNIDO
New Dclhi and the interest rate on the government loan 18 %). Again, the Korba-oricnted
alternative gives better results but not substantially. The same applies the internal rate of return
being over 50 % in both alternatives.

Simple rates of return (rcturn on equity and return on investment) are apparent {from the 'Net
Income Statement’ table. For both alternatives arc the rates almost identical and very high (for
the filth ycar of operations approx. 95 % and 43 % rcspectively).

Break-even analysis (sce break-cven charts) indicates the break-even point at approx. 17 %,
again for both projcct alternatives, which represents a good reserve for the case of worse
conditions in sales or production costs.

Sensitivity analysis made in the break-cven chart indicates a rather good degrec of the project
stability under worsened conditions. For example, a 40 % decrease of sales prices combined with
a 40 % increase of the fixed part of production costs would move the break-cven point to the
value of 80 %.

Sensitivity analysis madc in the discounted cashflow (net present value) chart shows the
maximum dependence of the net cashflow on sales prices, then on operating costs, whercas its
se asitivity to changes in initial investments is practically negligible,
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10.8 Conclusions

The financial analysis shows that both alternatives of the project (loil treatment facility in
Bidhanbag or in Korba) indicate a very good profitability and that the idea of producing the
capacitor foils is viable.

When making appraisal purely from the financial 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 (cnvironment
protection, social aspects etc.) can be taken into consideration.
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Diagram of waste water treatment plant

Figure

1

2

9

Storage and settiing tanks

Reactor 1 m’

Flocculation 3 m’

Compact plated settler

Mud reservoir

Storage containers of chemicals with dosing pums
Belt press

Container for dewatered mud

Container for preparation of reactive agent

10 Coatrol panel
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List of Metering and Regulation Circuits

Flow Meterine

FIQC Once - inlet of raw water into reactor, signal to dosing pumps control
FIQ Twice - inlet of clarified water intofilters - DF

F1 Orce - flow of purifying air

FIQ - Twice - inlet of clarified water into cation filter

FIQ Twice - outlet of water on anion filter

FIQR Twiée - inlet of water into MB filters

Fl Three times - water for diluting and washing

FI Once - flow of washing water

Water Level Metering

LC Once - float - level in sludge storage tar’i below reactor
LIZA Once - float - level in filtration water tank

LIZA Once - bubbling - level in container of demineralized water
LIA Once - float - level in container of cemineralized water

LIA Once - float - level in diluting tank of FeCl,

LICA Twice - float - level in FeCly

LIA Once - float - level in Ca(OH), mixer

LICA Twice - float - level in Ca(OH), mixer

LIA Once - float - H,SO, design container

LICA Once - float - NaOH dosing container

LIA Once - float - storage tank for aggressive wastes
LICA Once - float - container of aggressive wastes

LIA Once - float - Ca(OH), waste tank




Chemical Quantities

QIAZ
QIA
Ql
IA
QlA
QIA

QIA

Twice
Twice
Twice
Twice
Twice
Twice

Once

Pressure Metering

PIC

Once

- metering to concentration of 10 % H.SO, for regeneration
- metering to conductivity on cation filters

- metering to concentration of NaOH

- metering to conductivity on anion filters

- metering to SiO, on anion filters

- metering to conductivity on MB filters

metering to SiO, on MB filters

metering to air pressure in air chamber and to compressor
switching mechanism

All process will be controlled by sequences.




2.

Drawings

Dr. No.

D.1
D2
D3
D4
D.5
D.6
D.7
D.8

Korba, General layout plan in scale 1:7000
Bidhanbag, General layout plan in scale 1:7000
Korba, Site layout plan in scale 1:1000

Bidhanbag, Site layout plan in scale 1:1000

Foil treatment plan, Basement plan in scale 1:200
Foil treatment plan, Ground floor plan in scale 1:200
Foil treatment plan, First floor plan in scale 1:200
Foil treatment plan, Section A-A, B-B in scale 1:100
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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, sign! to dosing pumps control
T."ce - inlet of clarified water intofilters - DF

Once - flow of purifying air

Twice - inlet of clarified water into cation f:lter

Twice - outlet of water on anicn filter

Twiéc - inlet of water into MB filters

Three times - water for diluting and washing

Onze - flow of washing water

Water Level Me:erine

LC

LIZA

LIZA

LICA

LIA

LICA

LTA

LICA

LIA

LICA

LIA

Once - float - level in sludge storage ta;’; b:low reactor
Once - float - level in filtration water tank

Once - bubbling - level in container of demineralized water
Once - float - level in container of demineralized waier
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,80O, design container

Once - float - NaOH dosing container

Once - float - storage tank for aggressive wastes

Once - float - container of aggre«sive wastes

Once - float - Ca(OH), waste tank
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Chemical Quantities

QIAZ
QIA
QI
QIA
QIA
QIA

QIA

Twice
Twice
Twice
Twice
Twice
Twice

Once

Pressure Metering

PIC

Once

metenng to concentration of 10 % H,S0, for regeneration
metering to cenductivity on cation filters

metering to concentration of NaOH

metering to conductivity on anion filters

metering to SiO, on anion filters

metering to conductivity on MB filters

metering to Si0O, on MB filters

metering to air pressure in air chamber and to compresscr

switching mechanism

All procéss will be controlled by sequences.
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______ - ————- - ----- COMFAR 2.1 - UNIDO/CZECHOSLOVAK A JJINT PROG., PRAGUE --

BALCO - SPA foils for capacitors
19.3.1993 {BALBX!)
Foil treatmeat in Korba, no SPA recycl.

1 year(s) of construction, 15 years of production
currency conversion rates:

foreign currency 1 unit = 1.0000 units accounting currency
local currency 1 unit = 1.0000 units accounting currency
accounting currency: 1,000 Rs

Total initial investment durirg construction phase

fixed assets: 152686.30 0.000 % foreign

current assets: 0.00 0.000 % foreign

total  assets: 152686 .30 0.000 % foreign
I Source of funds during construction phase

equity & grants: 152686 .30 0.000 % foreign
l foreign loans : 0.00

Tacal loans : 0.00

total funds : 152686.30 0.000 % foreign

Cashflow from operations

I Year: i 2 3
operating costs: 48117.17 65187.861 80811.04
depreciation 7852.95 31635.61 3i636.01

I interest : 12890.53 25781.06 23202.95
production costs 66660.66 126504.90 135650.00

I thereof foreign 0.00 % 0.00 % 0.09 %
total sales : 233200.00 381500.20 475740.00
gross inceme 167339.30 254855.30 340090.00
net incom ¢ 71119.23 163330.50 144538.30
cash balance 0.03 125325.80 161705.80

l net cashflce -130337.50 165429.60 199231.60
Net Present Value at: 15.00 % - 669102.40

I Interral Rate ¢f Return: 51.23 %

Return on equityl: 69.57 %
Return on equity2: 60.66 %
l Index of Schedules produced by COMFAR

I Total initial investment Cashfliow Tables
Total investment during production Projected Balance
Total production costs Net income statement
' Working Capital requirements Source of finance




Total Initial Investment in 1,000 Rs

Fixed investment costs

Land, site preparation, development

Buildings and civil works .

Auxiliary and service facilities

Incorporated fixed assets .

. o o .

Plant machinery and equipment . . .

Total fixed investment costs .

Pre-production capital expenditures.

Ket working capital .. ..

e s = .

Total initial investment costs . . .

Of it foreign, in% . ...

----- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG

1994

968.440
28327.780
0.000
21334.400
42547.140

93577.760

59108.500
0.000

BALCO - SPA foils for capacitors --- 19.3.1993
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----- COMFAR 2.1 - UKIDG/CZECHOSLOVAKIA JOINT PROG.,

Total Current Investment in 1,000 Rs

YEar . . -+ h e e e e e e e s 1995 1996 1997

fixed investment costs

Land, site preparation, development 0.000 0.000 0.000
Buiidings and civil works . . . . . 0.000 0.000 0.000
Auxiliary and service facilities . 0.000 0.000 0.000
Incorporated fixed assets . . . . . 0.000 0.000 0.000
Plant, machinery and equipment . . 221351.000 0.000 0.000
Total fixed investment costs . . . . 221351.000 0.000 0.000
Preproduction capitals expenditures. 0.000 0.000 0.000
Working capital . ... ... ... 849.217 317.919 145.629
Yotal current investment costs . . . 222200.20u 317.919 145.629
of it foreign, % .. ... . ... 0.000 0.000 0.€%0
BALCO - SPA foils for capacitors --- 19.3.1993




Total Production Costs in 1,600 Rs

YEar . v « v o = s o vt e e e e 1995 1996 1997
% of nom. capacity (single product). 0.000 0.000 0.000
Rawmaterial 1 . . . . . .. .. .. 8724.610 18501.880 22971.000
Other raw materials . . .. . . .. 946.674 2146.087 2660.876
Utilities . . . - « & v o o o v - . 6719.812 12887.610 16030.190
Energy . . e e e e e e 9765.230 13800.220 16401.860
Labour, direct . . . . . . . . . .. 9415.512 9814.191 9814.191
Repair, maintenance . . . . . . . . 9504.839 1077.570 1158.027
Spares . . . . . e s et e e e 2536.832 2915.824 3127.939
factory overheads . . . . . . . .. 3588.262 4310.230 4582.916
Factory costs . . . . . -« - - . .. 42601.820 65453.610 76747.000
Administrative overheads . . . . . . 2497.070 2603.622 2655.580
Indir. costs, sales and distribution 1018.276 1130.576 1408.458
Direct costs, sales and distribution 0.000 0.000 0.000
Depreciation . . . . . . . . - . .. 7852.952 31636.010 31636.010
Financial costs . . . . . . . . . . 12890.530 25781.060 23202.950
Total production costs . . . . . . . 66860.660 126604 .900 135650.000
Costs per unit ( single product ) . 0.000 0.000 0.000
Of it fereign, % . . . . . . . . .. 0.000 0.000 0.000
Of it variadle, . . . . . . .. .. 37.613 37.684 43.739
Total labour . . . . . . . . . . .. 10062.460 10481.570 10495.190

BALCC - SPA foils for capacitors

---- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., P

21 UNID

1958 1999
0.600 0.000
22971.000 22971.000
2660.876 2660.876
16030.190 16030.190
16401 .860 16401 .860
9814.191 9814.191
1153.027 1158.027
3127.939 3127.939
4582.916 4532.916
76747.000 76747.000
2655.580 2655.580
1408.458 1408.453
0.000 0.000
31636.010 31636.010
20624.850 18046.740
133071.960 130493.800
0.000 0.000
0.000 0.000
44.587 45.468
10495.10 10495.190
--- 19.3.1993




UNEDO/CZECHOSLOVAKIA JOINT PROG., F

----------------------------- === mm—mmeemmeooo——————-- COMFAR 2.1 -

Total Production Costs in 1,000 Rs

YORE & o e e e e e e 2000 2001 2002 2003
% of nom. capacity (single product). 0.000 0.000 0.000 0.000
Raw material 1 . . . . -« .« ¢+ -« 22971.000 22971.000 22971.000 . 22971.000
Other raw materials . . . . . . - « 2660.876 2660.876 2660.876 2660.876
Utilities v . « v o o o - e e s e s 16630.190 16030.190 16030.190 16030.190
ERergy . - « « = = = s « = s o = n 16401.860 16401 .860 16401.860 16401.860
Labour, direct . . . . . « o o . - - 9814.161 9814.191 9814.191 9814.191
Repair, miintenance . . . . . . - . 1158.027 1158.027 1158.027 1158.027
SPAres . . - - s e s e m s 3127.939 3127.939 3127.939 3127.939
Factory overheads . . . . - . . - - 4582.916 4582.916 4582.916 4582.916
Factory costs . . . « « = ¢ o v - - 76747.0600 76747.000 76747.000 i6747.000
Administrative overheads . . . . . . 2655.580 2655.580 2655.580 2655.580
Indir. costs, sales and distribution 1408.458 1408.458 1408.458 1408.458
Direct costs, sales and distribution 0.000 0.000 0.000 0.000
Depreciation . . « « . « -« - . - - 31636.010 31636.010 31636.010 31636.000
Financial costs . . - « ¢ « « « - + 15468.630 12890.530 10312.420 7734.314
Total production costs . . . . . . . 127915.700 125337.600 122759.500 120181.400
Costs per unit ( single product ) 0.000 0.000 0.000 0.000
of it foreign, % . . . . « . . . . . 0.000 0.000 0.000 0.000
Of it variable,% . . . . - . . . .. 46.384 47.338 48.332 49.369
Total labour . . . . « « « « -« & 10495.190 10495.190 10495.190 10395.190

BALCO - SPA foils for capacitors --- 19.3.1993
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2004

0.000
22971.000
2660.8175
16030.199
16401.86G
9814.19] ¥
1158.027
3127.933
4582.916
76747.000
2655.589
1408.453
0.000
24729.21C
5156.20%

110696.562
0.003
0.002

53.563
10595.15°




% of nom. capacity (single product).
Rawmaterial 1 . . . . .« . . . ..
Other raw materials . . . . . . ..
Utilities . . . v v o o a0 e e ..
ERErgy - ¢ « o o o o n o s o s
Labour, direct . . . . . . o . . . .
Repair, maintenance . . . . . . . .
Spares . . - . . s e e e e
Factory overheads . . . . . . . . .
Factory costs . . . . . - - . - . .
Administrative overheads . . . . . .
Indir. costs, sales and distributicn
Direct costs, sales and distributien
Depreciation . . . . . . . . . . ..
Financial costs . .. . . « . . ..

Total production costs .”. . . . . .

Costs per unit ( single product )

Of it foreign, % . . . . . . . . ..
Of it variable,> . . . . . . . . ..
Total labour . . . . . . . . . . ..

BALCO - SPA foils for capacitors

2005- 8 2009
0.000 0.000
22971.000 22971.000
2660.8756 2660.876
16030.190 16030.190
16401.860 16401.860
9814.191 6814.191
1158.027 1158.027
3127.939 3127.939
4582.916 4582.916
76747.000 76747.000
2655.580 2655.580
1408.458 1408.458
0.000 0.000
946.221 936.228
0.000 0.000
81757.260 81757.270
0.000 0.000
0.000 0.000
72.572 72.572

- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG.,

--- 19.3.1993
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Net Working Capital in 1,000 Rs
YEAr . . v ¢ v s 4 e e e s b e s e e 1995 1996 1997 1698-2009
Coverage . . .. .. ... adc coto

Current assets &

Accounts receivable . . . 0 --- 0.000 0.000 0.000 0.000
Inventory and materials . 16 23.1 694.821 1455.057 1806.891 1806.891
Energy . . . . ..o .. . 0 --- 0.000 0.000 0.000 0.000
Spares . . . ... ... 180 2.0 1268.416 1457.912 1563.970 1563.970
Work in progress . .. . 10 36.0 1183.384 1818.156 2131.861 2131.861
Finished products ... 10 36.0 1252.747 1890.479 2205.627 2205.627
Cashinhand . ... ... 0 - 0.000 0.000 0.000 0.000
Tctal current assets . . ... .. .. 4399.369 6621.604 7708.349 7708.349
Current liabilities and
Accounts payable . . . . .. o 12.0 3550.152 5454.468 6395.583 6395.583
Net working capital . . . ... .. .. 849.217 1167.136 1312.765 1312.765
Increase in working capital . . . . . . 849.217 317.919 145.629 0.000
Net working capital, local .. .. .. 849.217 1167.136 1312.765 1312.765
Net working capital, foreign . . . . . 0.000 0.000 0.000 0.000

Hote: mdc = minimum days of coverage ; coto = coefficient of turnover .

BALCO - SPA foils for capacitors --- 19.3.1993
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Source of Finance, construction in 1,000 Rs

Year ....ce-ceevenns 1994
Equity, ordinary .. 152686.300
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.... 0.000
Loan B, local.... 0.000
Loan C, local.... 0.000
Total loan ........ 0.000
Current liabilities 0.000
Bank overdraft .... 0.000
Total funds ....... 152686.300

BALCO - SPA foi's for capacitors --- 19.3.1933
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG.,
Source of Finance, production in 1,000 Rs
Year .....eeevenen-e 1995 1996 1937 1998-2004 2005
fquity, ordinary .. 0.000 0.000 0.000 0.000 0.000
fquity, preference. 0.000 0.000 0.000 0.000 0.000
Subsidies, grants . 0.000 0.000 0.000 0.000 0.000
Loan A, foreign . 0.000 0.000 0.000 0.000 0.000
Loan B, foreign.. 0.00C 0.000 0.000 0.000 0.000
Loan C, foreign . 0.000 0.000 0.000 0.¢:9 ~ ©.000
Loan A, local.... 143228.100 -14322.810 -14322.810 -14322.810 -14322.800
Loan 8, local.... 0.000 0.(_190. 0.660 0.000 0.0G0
Loan C, local.... 0.000 0.000 0.000 0.000 0.000
Total! loan ........ 143228.100 -14322.810 -14372.810 -14322.810 -14322.800
Current liabilities 3550.152 1904.316 941.116 0.000 0.000
Bank overdraft .... 0.000 0.000 0.000 0.000 0.G00
Total funds ....... 146778.300 -12418.490 -13381.690 -14322.810 -14322.800
8ALCO - SPA foils for capacitors --- 19.3.1993




Cashflow Tables, construction in 1,000 Rs

Year . . . . . o0 o . . 1994
Total cash inflow . . 152686.300
Financial resources . 152686.300
Sales, net of tax . . 0.000
Total cash outflow . . 152686 .3C0
Total assets . . . . 152686 . 300
Operating costs . . . 0.000
Cost of finance . . . 0.000
Repayment . . . . . 0.000
Corporate tax 0.000
Dividends paid 0.000
Surplus { deficit ) 0.090
Cunulated cash balance 0.000
Inflow, local 152686.300
Qutflow, local . . . . 152686.300
Surplus ( deficit ) 0.000
Inflow, foreign 0.000
Outflow, foreign . . 0.000
Surplus ( deficit ) 0.000

-152636.300
-152686.300

BALCO - SPA foils for capacitors

--- 19.3.1993
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------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAG:

cashflow tables, production in 1,000 Rs

Year . . .+« o s s - - 1995 1996 1997 1993 1999 2000
Total cash inflow . . 380978.300 383404.500 476681.200 475740.000 475740.C00 475740.000
Financial resources . 146778.300 1904.316 941.116 0.000 0.000 0.000
Sales, net of tax . . 232200.000 381500.200 475740.000 475740.000 475740.000 475740.000
Total cash outflow . . 380978.200 258078.700 314975.300 312792.900 311697.200 310601.500
Total assets . . . . 225750.400 222.2.235 1086.745 0.000 0.003 0.000
Operating costs . . . 46117.190 69187.810 80811.030 80311.030 _ B80811.030 80811.030
Cost of finance . . . 12690.530 25781.060 23202.950 20624.850 18046.740 15468.630
Repayment . . . . . 0.000 14322.810 14322.810 13322.810 14322.€10 14322.810
Corporate tax . . . §6220.120 146564 .800 195551.800 167034.200 198516.€00 193999.000
Dividends paid . . . 0.000 0.000 0.000 0.000 0.000 0.000
Surplus ( deficit ) . 0.031 125325.800 161705.800 162947.200 164042.£30 165138.600
Cumulated cash balance 0.031 125325.800 287631.600 449978.800 614021.620 779160.200
Inflow, local . . . . 350978.300 3835604.500 476681.200 475740.000 475740.0C0 475750 €00
Qutflow, local . . . . 330978.200 258078.700 314975.300 312792.500 311697.2¢0 310601 .500
Surplus ( deficit )} . 0.031 125325.800 161705.800 162947.200 164042.800 165132.600
Inflow, foreign . . . 0.000 0.000 6.000 0.000 0.C00 0.0C0
Outflow, foreign . . . 0.000 0.000 0.000 0.000 0.000 0.000
Surplus ( deficit ) . 0.000 0.000 0.000 0.000 0.000 0.000
Ket cashflow . . . . . -136G337.500 165429.600 162231.600 197294.890 196412.47 194930.000
Cumalated net cashflos -283023.800 -117564.200 81637.420 279532.300 475944.730 670874.6060
BALCO - SPA foils for cepacitors --- 19.3.1593 {
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Cashflow tables, production in 1,000 Rs
Year . . . . . . . . . 2001 2002 2003 2004 2005
Total cash inflow . . 475740.000 475740.000 475740.000 475740.000 475740.000 475740.0\l
Financial resources . 0.000 0.000 0.000 0.000 0.000 0.0C
Sales, net of tax . . 475740.000 475740.000 475740.000 475740.000 475740.000 475750.0¢C
Total cash outflow . . 309505.600 308410.100". 307314.400 310190.100 321673.900 307351.1¢
Total assets . . . . 0.0C2 0.000 0.000 0.000 0.000 0.00
Operating costs . . . 80811.030 80811.030 80811.030 80811.030 80811.030 80811.03
Cost of finance . . . 12890.530 10312.420 7734.314 5156.209 0.000 0.00
Repayment . . . . . 14322.810 14322.810 14322.810 14322.810 14322.800 0.00
Corporate tax 201481.400 202963.800 204446.200 20990G.000 226540.100 226540.10
Dividends paid 0.000 0.000 0.000 0.000 0.000 0.0C
Surplus ( deficit ) 166234.300 167330.000 168425.700 165550.000 154066.100 168388.50
Cumulated cash balance 945394.400 1112724.000 1281150.00C 144G700.000 1600766.000 1769155.00
Inflow, locail . 475740.000 475740.600 475740.000 475740.000 475740.000 475740 .GC
Outflow, local . . . . 309505.800 308410.100 307314.400 310190.100 321673.900 307351.1¢C
Surplus ( deficit ) 166234.300 167330.000 168425.700 165550.000 154066.100 168383.90
Inflow, foreign 0.000 0.000 0.000 0.000 0.000 0.00:
Outflow, foreign . . . 0.000 0.000 0.000 0.600 6.0%0 0.007
Surplus ( deficit ) 0.000 0.000 0.000 0.000 0.0C0 0.00.
Net cashflow . . . . . 153547.600 191965.200 160482.300 185029.000 16232€.900 168328.¢2.
Cunslated net cashflow £64322.200 1056287 .000 1235770.500 1431799.000 16C3133.3u0 1768577.0C°
BALCC - SPA foils for capacitors --- 19.3.1993
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cashflow tables, production in 1,060 Rs

Year . . . . . s . - o 2007 2008 2009
Total cash inflow . . 475740.000 475740.000 475740.000
Financial resources . 0.000 0.000 0.000
Sales, net of tax . . 475740.000 475740.000 475740.000
Total cash outflew . . 307351.100 367351.100 307351.100
Total assets . . . . 0.000 0.000 0.000
Operating costs . . . §0811.030 £0811.030 §0811.030
Cost of finance . . . 0.000 0.000 0.000
Repayment . . . . . 0.000 0.060 0.000
Corporate tar . . . 226540.100 226540.100 226540.100
Dividends paid . . . 0.000 0.000 0.000
Surplus ( deficit ) . 168388.900 1683€8.900 168383.900
Cunulated cash balance 1937544.000 2105933.000 2274322.000
Inflow, local . . . . 475740.000 475740.000 475740.000
Qutflow, local . . . . 307351.100 307351.100 307351.100
Surplus ( deficit )} . 168358.900 163388.900 168388.900
Inflow, foreign . . . 0.000 0.000 0.000
Qutflow, foreign . . . 0.000 0.000 0.000
Surplus ( deficit ) . 0.000 0.000 0.000
Ket cashflow . . . . . 168383.900 168388.900 168388.900
Cunulated net cashfliow 1936966 .0C0 2105355.000 2273744.000
" BALCO - SPA foiis for capacitors --- 19.3.1993




COMEA
21 UNI:
- -- -- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG.,

Cashflow Discounting: .

a) Equity paid versus Net income flow:

Net preseat value .............. 631306.30 at 15.00 %
Internal Rate of Return (IRREl) .. 69.57 %

b) Met Worth versus Net cash return:
Net present value .............. 646039.60 at 15.00 %
Internal Rate of Return (IRRE2) .. 60.66 %

¢) Internal Rate of Peturn on tctal investment:
Ket present value .............. 669102.40 at 15.00 %
Internal Rate of Return ( IRR ) .. 51.23 %

Net Worth = Equity paid plus reserves

BALCO - SPA foils for capacitors --- 19.3.1993
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Net Income Statement in 1,000 Rs

YEAr . o o v o s m e et e e e 1995 1996 1997 1998 1939
Total sales, incl. sales tax . . . .. 234200.000 381500.209 475730.000 475740.000 475740.000
Less: variable costs, incl. sales tax. 25148.570 47709.510 59332.530 59332.540 59332.530
Variable margin . . . . . . . . .. . 209051.400 333790.600 416407.500 416407.500 416407.500
As % of total sales . . . . . . ... 89.262 87.494 87.528 87.528 87.528
Non-variable costs, incl. depreciation 28821.560 53114.510 53114.510 53114.510 53114.500
Cperational margin . . . . . . . . . - 180229.900 280675.300 363293.000 363293.000 363293.000
As % of total sales . . . . . . ... 76.956 73.572 76.364 76.364 76.364
Cost of finance . - . . « « « -« + « = 12890.530 25781.G60 23202.950 20624.850 18046.740
Gross proiit . . . - . .o . .o e e s 167339.300 254895.300 340050.000 342668.100 345246.300
AlICWENCES . « ¢ & = o « o o o o o o = 0.000 0.000 0.000 0.000 0.000
Taxable profit . . . . - . . o v o o 167339.300 254895.300 340060.000 342668.100 345246.300
TAX @ v v e e e e e e e e e e e e e 96220.120 146564 .800 195551.800 197034.200 . 198516.6C0
Ket profit . . . . - o« v - o -~ 71119.230 108330.500 144538.300 145633.900 146729.706
Dividends paid . . . . . . « - o . . - 0.000 0.00U 0.000 0.000 0.000
Undistributed profit . . . . . . . . . 71119.230 108330.500 144538.300 143633.900 146729.700
Accunulated undistributed profit . . . 71119.230 179449.700 3239¢8.000 469621.900 616351.60G
Gross profit, % of total sales . . . . 71.451 66.814 71.487 72.028 72.570
Net profit, % of total sales . . . . 30.367 23.396 .730.382 30.612 30.832
ROE, Net profit, % of equity . . . . . 45.579 70.550 91.664 95.381 86.053
ROI, Net profit+interest, % of invest. 22.409 35.744 44.689 44 294 43.893
BALCO - SPA foils for capacitors --- 19.3.1993
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Net Income Statement in 1,000 Rs

YEAT & & &t h e e e e e e e e 2000 2001 2002 2003 2004

Total sales, incl. sales tax . . . .. 475740.000 475740.000 475740.000 475740.000 475740.000
Less: variable costs, incl. sales tax. 59332.540 59332.540 59332.540 59332.540 59332.540
Variable margin . . . ... ... .. 416407.500 416407.500 416407.500 416407.500 416407.500
As % of total sales . . . .. .... 87.528 87.523 87.528 87.528 87.528
Non-variable costs, incl. depreciation 53114.510 53114.510 53114.510 53114.500 46207.770
Operational margin . . . . . . .. .. 363293.000 363293.000 363293.000 363293.000 372199.800
As % of total sales . . . .. .. .. 76.364 76.364 76.364 76.364 77.816
Cost of finance . . . .. ... ... 15468.630 12890.530 10312.420 7734.314 5156.209
Gross profit . . . . . .. . ... .. 347824.300 350402.500 352980.600 355558.700 365043.500
C* AllOwances . . . . . . v e e e e e . 0.000 0.000 0.000 0.000 0.000
Taxable profit . . . . . . . ... .. 347824.300 350402.500 352930.600 355558.700 365043.500
TAX v v e v v e e e e e e e e e e 199999.000 201431.400 202963.800 204446.200 209900.000
Net profit . . . . . .. ... .... 147825.300 148921.000 150016.800 151112.500 155143.500
Dividends paid . . . . . . . . .. .. 0.000 0.000 0.000 0.000 0.000
Undistributed profit . . . . . .. .. 147825.300 . 145921.000 150016.800 151112.500 155143.500
Accumulated undistributed profit . . . 764177.000 913098.100 1063115.000 1214227.000 1369371.000
Gross profit, % of total sales . . . . 71.112 73.654 74.166 74.738 76.732
Het profit, % of total sales . . . . 31.073 31.303 31.533 31.764 32.611
RGE, Net profit, % of equity . . . .. 965.816 97.534 68.252 98.959 101.609
ROI, Net profiteinterest, % of invest. 43.504 43.110 42.715 42.320 42.707
BALCO - SPA foils for capacitors --~ 19.3.1993 (
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Net Income Statement in 1,000 Rs

YEar v v v e e b e e e e e e e e e 2005 2006 2007 2008 2009
Total sales, incl. sales tax . . . . . 475740.000 475740.000 475740.000 475740.000 475740.000
Less: variable costs, incl. sales tax. 59332.540 59332.540 89332.540 59332.540 59332.540
Variable margin . . .. .. .. ... 416407.500 416307.500 416407.500 416407.500 416407.5C0
As % of total sales . . .. ... .. 87.528 87.528 87.528 87.528 87.523
Non-variable costs, incl. depreciation 22424.720 22424.720 22324.720 22424.:720 22424.730
Operational margin . . . . . . . . .. 393982.800 393982.800 393982.800 393982.800 393982.800
As % of total sales . . .. .. ... 82.815 82.815 82.815 82.815 82.815
Cost of fimance . . . . .. ... .. 0.000 0.000 0.000 0.000 0.000
Gross profit . . . . . . . . . . ... 393982.800 393982.800 393982.800 393982.800 393982.800
AlTOWances . . . - « « + o o« v« - . 0.000 0.000 0.000 0.000 0.000
Taxable profit . . . . . . . . . . .. 393982.800 393982.809 393982.800 393582.800 393982.300
TAX v v v e e e e e e e e e e e e e 226540.100 226540.100 226540.100 226550.100 226540.100
Net profit . . . . .. ... ..... 167442.700 167442.700 167442.700 167442.700 167442.200
Dividends paid . . . . . . . ... .. 0.000 0.000 . 0.000 0.000 0.000
Undistributed profit . . . . . . . .. 167442.700 167442.700 167442.700 167442.700 167442.700
Accumulated undistributed profit . . . 1536614.000 1704256.000 1871699.000 2039142.000 2206585.000
Gross profit, % of total sales . . .. 82.815 82.815 82.815 82.815 82.815
Net profit, % of total sales . . . . 35.196 35.186 35.196 35.196 35.196
ROE, Net profit, % of equity . . . . . 109.665 109.665 109.665 109.665 109.665
ROI, Net profitsinterest, % of invest. 44.610 44.610 44.610 44.610 44,610
BALCO - SPA foils for capacitors --- 19.3.1993
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---------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG,

Projected Balance Sheets, construction in 1,000 Rs

YEAr . o = o o o o o v s o s o= 1994
Total asseis . . . « « « c e 152686.300
Fixed assets, net of depreciation 0.000
Construction in progress . . . . 152666.300
Current assets . . . . « -« « « 0.000
Cash, bank . . . . .. ¢« 0.000
Cash surplus, finance available . 0.000
Loss carried forward . . . . . . 0.000
LOSS « v v o o o o o s o o n v - 0.000
Total liabilities . . . . . . .. 152686.300
Equity capital . ... ... .. 152686.300
Reserves, retained profit . . . . 0.000
Profit . & « v « o v v o e e s 0.000
Long and medium term debt . . .. . 0.000
Current liabilities . . . . . . . 0.000
Bank overdraft, finance required. 0.000
Total debt . . .. . e e 0.000
Equity, % of liabilities . . .. 100.000

BALLO - SPA foils for capacitors --- 19.3.1993
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---- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG.,

Projected Balance Sheets, Production in 1,000 Rs

YEar . . o o s e e m e e e 1995 1996 1997 1998 1999
Total assets . . « « =+ o o o . 370583.700 466495.700 $97652.300 728963.400 861370.300
Fixed assets, net of depreciation 134833.300 334548.300 302912.300 271276.300 239640.300
Construction in progress . . . . 221351.000 0.000 0.000 0.000 0.000
Current assets . . « « « « v+ o 4399.369 6621.604 7708.350 7708.350 7708.350
Cash, bank . . . . ... .... 0.000 0.000 0.000 0.000 0.000
Cash surplus, finance available . 0.031 125325.800 287031.700 449978.800 614021.700
Loss carried forward . . . . . . 0.000 0.000 0.000 0.000 0.000
LOSS v - « v o = o o o v s o .. 0.000 0.000 0.000 0.000 0.000
Total liabilities . . . . . . . . 370583.700 466495.700 597652.300 7285563.400 861370.300
Equity capital . . . . ... .. 152686.300 152686.300 152686.300 152686.300 152686.300
Reserves, retained profit . . . . 0.000 T 71119.230 179449.700 323988.000 469621.900
Profit . . . . « . - < o . o o . 71119.230 103330.500 144538.300 145633.900 146729.700
Long and medium term debt . . . . 143225.100 128905.300 114582.500 100259.700 85936.840
Current liabilities . . . . . . . 3550.152 5454.468 6395.583 6395.583 6395.583
Bank overdraft, finance required. 0.000 0.000 0.000 0.000 0.000
Total debt . . . . . . .« . « « . 146778.300 134359.800 120978.100 106655.200 92332.430
Equity, % of liabil.ties . . . . 41.202 32.730 25.548 20.946 17.726

BALCO - SPA foils for capacitors --- 19.3.1993




- - - COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG.
Projected Balance Sheets, Production in 1,000 Rs
Year . . -« o e e e s e e e e 2000 2001 2002 2003 2004
Total assets . . . « = ¢« + o o o 994872.900 1129471.000 1265165.000 1401955.000 1542775.000
Fixed assets, net of depreciation 208004.300 176368.200 144732.200 113096.200 88366.950
Construction in progress . . . . 0.000 - 0.000 0.000 0.000 0.000
Current assets . . . . . . ... 7708.350 7708.350 7708.350 7708.350 7708.350
Cash, bank . . ... ... ... 0.000 0.000 0.000 0.000 0.000
Cash surplus, finance available . 779160.300 945394.600 1112725.000 1281150.000 1446700.000
Loss carried forward . . . . . . 0.000 0.000 0.000 0.000 0.000
LOSS « v v v v o e e e e e e 0.000 0.000 0.000 0.000 0.000
Total liabilities . . . . . ... 994872.800 1129471 .000 1265165.000 1401955.000 1542775.00C
Equity capital . .. .. .. .. 152686.300 152686.300 152686.300 152686.300 152686.300
Reserves, retained profit . . . . 616351.600 764177.000 913098.100 1063115.000 1214227.000
Profit . . . .. .. ... ... 147825.300 148921.000 150016.800 151112.500 155143.500
Long and medium term debt . . . . 71614.030 57291.220 42968.410 28655.610 14322.800
Current liabilities . . . . . .. 6395.583 6395.583 6395.583 6395.583 6395.583
Bank overdraft, finance required. 0.000 0.000 0.000 0.000 0.000
Total debt . . . .. ... ... 78009.620 63686.800 49364.000 35041.19¢ 20718.380
Equity, % of liabilities . ... 15.347 13.518 12.068 10.891 9.897

BALCO - SPA foils for capacitors --- 19.3.1993
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Projected Balance Sheets, Production in 1,000 Rs

YEAr . v o o o o s e n e e s 2005 2006 2007 2008 2009
Total assets . . .+ -« o o - . . 1695895.000 1863338.600 2030781.000 2198224.000 2365666.000
Fixed assets, net of depreciation 87420.730 86474.520 85528.300 84582.080 83635.850
Construction in progress . . . . 0.000 0.000 0.000 0.000 0.000
Current assets . . - « « « - - - 7708.350 7708.350 7708.350 7708.350 7708.350
Cash, bank . . « - v « o « » + - 0.000 0.000 0.000 0.000 0.000
Cash surplus, finance available . 1600766.000 1769155.000 1937544.000 2105933.000 2274322.000
Loss carried forward . . . . . . 0.000 0.000 0.000 0.000 0.000
LOSS & « = o « o s o o o s o o« 0.000 0.000 0.000 0.000 0.000
Total liabilities . . . . . . . . 1695395.000 1863338.000 2030781.000 2193224.000 2365666.000
fquity capital . .. ... ... 152686.300 152686.300 152686.300 152686.300 152686.300
Reserves, retained profit . . . . 1369371.000 15368:4.000 1704256.000 1871699.000 2039142.000
Profit . . « v v« o e o e e .. 167442.700 167442.700 167442.700 167442.700 167442.700
Long and medium term debt . . . . -0.001 . -0.001 -0.001 -0.001 -0.001
Current liabilities . . . . . . . 6395.583 6395.583 6395.583 6395.583 6395.583
Bank overdraft, finance required. 0.000 - 0.000 0.0C0 0.000 0.000
Total debt . . . . .« . .« . . 6395.583 . 6395.583 6395.583 6395.583 6395.583
Equity, % of liabilities . . . . 9.003 8.194 7.519 6.946 6.453
BALCO - SPA foils for capacitors --- 19.3.1993
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------------------------------------------------- COMFAR 2.1 - UKIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Anmual flow of funds (f inance)
lﬁ 1)8& RS
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--------------------------------------- COMFAR 2.1 - UMIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Debt Service Ratio, by year
net cashf louw/debt service
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Debt/Equity Ratio, by year
163 ratio in (»)
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Discounted CF, Investment
18”6 1,008 Rs

__ present value, bhase
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Discounted CF, Investnent
18”6 1,888 Rs

var. of initial investment costs

! __ present value, base
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-------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Discounted CF, Investment variation of sales prices
8”6 1,808 Rs

3.5} __ present value, base
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--------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

18”6

Discounted CF, Investment
1,888 Rs

variation of operating costs
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----------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Sensitivity of IRR
internal rate of return
88 | __ sales price(s) /
. . operating cost(s)
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Break even chart incl. finance
18”5 1,808 Rs for 5th production year
4.8
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_ _ total costs
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---------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --
Break even chart incl. finance variation of sales prices
a’s 1,808 Rs for S5th production year
5.8 e
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- 18 2 : - T
3.8} ’_/" .’,——"
2.0/ e R
- .-
’,/':,,-"’.’ -
1.0 ’./::t'A’A IR
-——‘:‘.Zr‘———'— ........................................................................................................
6.8
e ie 20 30 10 ) 66 78 88 98
capacity utilization (%)




|

: @ R
COMFAR

l 7 21  UNIDO

- = e COMFAR 2.1 - UNDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Break even chart incl. finance variation of sales prices
18”5 1,888 Rs for Sth production year
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COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Break even chart incl. finance
18°5 1,808 Rs

variation of fixed costs
for S5th production uear

4.0
__ anmal sales
_ _ total costs
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-- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Bre - even chart incl. finance variation of fixed costs
10”5 1,809 Rs for Sth production year
L
4.8}

1 . annual sales
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3.8 ... fixed costs
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capacity utilization (%)
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Break even chart incl. finance variation of variable costs
18°S 1,808 Rs for Sth production year
4.8 __ anmual sales
_ _ total costs
- fixed costs
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Break even chart incl. finance variation of interest
18°S 1,908 Rs for Sth production year
4.8

__ annual sales
_ _ total costs

... * 18 »
2.0
1'8 b - - ---;- ‘.-:-'-‘----- - - - -'-Z- - .- - - .- -
prom RIS - == :;:--;-.- S s B> > G WGP G- G K> P @R GBS GE-0 M-S S DRGNS ER b EE-b W

8.8
e p L) 28 38 48 58 68 78 80 96

capacity utilization (X)




A UNIDO
----- - - COMFAR 2.1 - URIDO/CZECHOSLOVAKIA JOINT FROG., PRAGUE --

Structure of Production Costs
18"5 1,008 Rs for Sth production year
B3 variable costs
PR B fixed costs Nominal [Start up
1.2 5
::::: F = foreign 17.68 13.85 |raus material
1.8 ::::: T = total 2.84 1.42 |other RN
2004 12.28 18.85 |utilities
8.8 £ 12.57 | 14.61 |energy
o 7.52 14.868 |labour
3 8.89 1.35 |[maintenance
8.6 2.48 3.79 spares
6.63 18.62 cverheads
8.4 24.24 11.75 |depreciation
13.83 19.28 interest
8.2 198.88 {198.98 [Total Prod C.
8.8 e
F 1 F F
Nominal Start B.Even production level
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Met Cashflow 7 Total Sales
ratio in (%)
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Net Profit 7/ Total Sales
ratio in ()
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Start up year
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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, local . ...
Outflow, local . . . .
Surplus ( deficit ) .
Inflow, foreign . . .
Outflow, ign . . .
Surplus ( seficit )

pt cashflow . . . . .
Cumislated net cashflow

1994

152686.300
0.000
0.000
0.000
0.000
0.000

0.000
0.000

152686 . 306
152686.300
0.000
6.000
0.000
0.000

-152636 .300
-152626.300

COMFAR 2.1 -

1,000 Rs

RO/ CZECHOSLOVAKIA JUINT PRUG.
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---------------------------------------------------------------------- COMFAR 2.1 - UMIDO/CZECHOSLOVAKIA JOINT PROG., PRAGL

Cashflow tables, production in 1,000 Rs

Year . . . . . o oo . . 1995 1996 1997 1998 1999 2000
Total cash inflow . . 380G78.300 422099.900 577384.200 633983.900 697382.300 767120.500
Financial resources . 146778.300 2449.762 1738.742 773.865 851.253 936.377
Sales, net of tax . . 234200.000 419650.200 575645.400 633210.100 636531.000 766184.108
Total cash outflow . . 380978.200 283617.600 380589.900 415633.900 455617300 459703.200
Total assets . . . . 225750.400 2884.396 2043.337 932.710 1025.981 1128.579
Operating costs . . . 46117.190 76106.590 97781.380 107559.500 118315.400 130147.000
Cost of finance . . . 12890.530 25781.0A0 23202.950 20624.850 18046 .740 15468.630
Repayment . . . - . 0.000 14322.810 14322.810 14322.810 14322.810 14322.810
Corporate tax . . . 96220.120 164522.700 243239.400 272199.100 303906 .400 338636.200
Dividends paid . . . 0.000 0.000 0.000 0.000 0.000 0.000
Surplus ( deficit ) . 0.031 138482.300 ’ 196794.300 218345.000 231764.900 267417.300
Cumulated cash balance 0.031 138482.300 335276.600 553621.600 795386.500 1062804.000
Inflow, local . . . . 380978.300 422099.900 577384.200 633983.900 697382.300 767120.500
Outflow, local . . . . 380978.200 283617.60C 350589.900 415638.900 455617.300 499703.200
Surplus ( deficit ) . 0.031 138482.3C0 196794.300 218345.000 241764 .900 267417.300
Inflow, foreign . . . 0.000 0.000 0.000 0.000 0.090 0.000
OQutfiow, foreign . . . 0.000 0.000 0.0G0 0.000 0.000 0.000
Surplus ( deficit ) . 0.000 0.000 0.000 0.000 0.000 0.000
Het cashflow . . . . . -130337.500 178586.200 234320.000 253292.600 274135.400 257203.830
Cumulated net cashflow -233023.8G0 -104337./10 129832.510 332175.100 657309.500 954516, 300

BALCO - SPA foils for capacitors --- 19.3.1993 i




Total cash inflow . .

Financial resources .
Sales, net of tax . .

Total cash outfiow . .

Total assets . . . .
Operating costs . . .
Cost of finance . . .
Repayment
Corporate tax . . .
Dividends paid . . .

Surplus ( deficit )
Cumulated cash balance

Inflow, locat . . ...
Outflow, local . . . .
Surplus ( deficit )
Inflow, foreign
Outflow, foreign . . .
Surplus ( deficit )

let cashflow
Cumutated net cashflow

2001

643832.500
1030.016
842802.500

548307.100
1241.437
143161.700
12890.530
14322.810
376690.700
0.000

295525.4300
1358329.000

843832.500
548307.100
295525.400
0.000
0.000
0.000

322738.700
1277257.¢00

2002 _

928215.900

1133.018

927082.900

601881 .300
1365.583
157477.900
103124420
14322.810
418302.500
0.000

326334.600
1684663 .000

928215.900
601881.300
326334.600
0.000
0.200
0.000

350669.900
16782¢/.000

production in I,QE_)Q Rs,

COMFAR 2.1 -
2003 2004
1021037.009 1123141.000
1246.316 1370.953
1619791.000 1121770.000
660922.100 729948.100
1502.136 1652.355
173225.700 190548.300
7734.314 5156.209
©14322.810 14322.810
463137.200 516268.500
0.000 0.000
360115.300 393193.100
2044779.000 2437672.060
1021037.000 1123141.000
660922. 100 729648. 100
360115.300 393193.100
0.00¢ 0.000
0.000 0.000
0.000 0.000
382172.400 412672.100

2010399.000

2473072.000

BALCO - SPA foils for capacitors --

UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAG

2005

1235355.000
1508.044
1233947.000

814197.296
1817.588
209603.900
0.000
14322.800
588353.800
0.000

421258.10¢
2859230.000

1235455.000
814197.200
421258.100

0.000
¢.000
9.000

435380.800
2535££52.000
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2006

1359001 .000
1658.852
1357342.000

879916.400
1999.338
230563.40C
0.005
0.000
637353.7C0
0.0C0

479084.6C)
3338315.0C3

1359001.000
879916.40C0
479034.6GC

0.0C2
0.GCT
0.GGC

479081.5C°
3337737680
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Ccashflow tables, production in 1,000 Rs

Year . . . . . . . . . 2007 2008 2009
Total cash inflow . . 1494901.000 1644391.000 1808830.000
Financial resources . 1824.738 2007.207 2207.934
Sales, net of tax . . 1493076.00C 1642384.000 1806622 .000
Total cash outflow . . 967962 .400 1064813.000 1171349.000
Total assets . . . . 2199.282 2419.209 2661.134
Operating costs . . . 253619.800 278981.600 306879.900
Cost of finance . . . 0.000 0.000 0.000
Repayment . . . . . 0.000 0.000 0.000
Corporate tax . . . 712141.400 783412.300 861807.800
Dividends paid . . . 0.000 0.000 0.000
Surplus ( deficit ) . 526938.500 579578.100 637481.500
Cumulated cash balance 3865253.000 4443331.000 - 5082313.000
Inflow, local . . .. 1494901 .000 1644391.000 1808830.000
Outflow, local . . . . 867962 .400 10643813.000 1171349.000
Surplus ( deficit ) . 526938.500 579578.100 637481.500
Inflow, foreign . . . 0.000 0.663 0.000
Qutflow, foreign . . . 0.000 0.000 0.000
Surplus ( deficit ) . 0.090 0.000 0.000
Met cashflow . . . . . 526938.500 579578.100 637481.500
Cumulated net cashflcw 3653675.600 4331254.000 5081735.000
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Cashflow Discounting:

a) Equity paid versus Net income flow:
Net present value .............. 1280799.00 .at 15.00 %
Internal Rate of Return (IRREL) .. 82.04 %

b) Net Worth versus Net cash return:

Net present value .............. 1294868.0C at 15.00 %
Internal Rate of Return (IRRE2) . 72.64 %

c) Internal Rate of Return on total investment:
Net present value .............. 1317931.00 at 15.00 %

Internal Rate of Return ( IRR ) .. 62.06 %
Ket Worth = Equity paid plus reserves

BALCO - SPA foils for capacitors --- 19.3.1993
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Net Income Statement in 1,000 Rs

YEAr . o = o e e e a e e e e e s 1995 1996 1997 1998 1999
Total sales, incl. sales tax . . . . . 234200.0G00 419650.200 575645.400 633210.100 6€96531.000
Less: variable costs, incl. sales tax. 25148.570 52480.240 71792.380 78971.620 86868.770
Variablemargin . . . . . . . . . .. 209051 .400 367169.900 503853.100 554238.400 609662 .300
As % of total sales . . . . . . . . . 89.262 87.494 87.528 87.528 87.528
Mon-variable costs, incl. depreciation 28821.560 55262.360 57625.000 60223.880 63082.700
Operational margin . . . . . . . . . . 180229.900 311907.600 436228.100 494014.600 546579.600
As % of total sales . . .. ... .. 76.956 74.326 77.518 78.017 78.472
Cost of finance . . . . .. . . . .. 12890.530 25781.060 23202.950 20624.850 18046.740
Gross profit . . . . . . .. . . ... 167339.300 266126.500 423025.100 473389.700 528532.800
Allowances . . . . v « v = = o o+ o & 5.000 0.000 0.000 0.000 0.000
Taxable profit . . . . . . . . . « .. 167339.300 286126.500 423025.100 473389.700 528532.800
L 3, S 96220.120 164522.700 243239.400 272199.100 303906.400
Net profit . . . . . . . ..« .. .. 71119.236 121603.800 179785.700 201190.600 224626 .490
Dividends paid . . . . . . . . . . .. 0.000 0.000 n.000 0.000 0.03¢
Undistributed profit . . . . . . . . . 71119.230 121603.800 179785.700 201190.600 224626 .4%0
Accumulated undistributed profit . . . 71119.230 192723.000 372508.700 573699.300 798325.8C0
Gross profit, % of total sales . . . . 71.451 68.182 73.487 74.760 75.881
tet profit, % of total sales . . . . 36.367 28.977 31.232 31.773 32.24¢
RCE, Net profit, % of equity . . . . . 46.579 79.643 117.748 131.767 147.11€
RCOI, Met profit-interest, % of invest. 22.409 39.269 54.050 59.027 64.53
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Net Income Statement in 1,002 Rs

YEar . . . . - e e e e e e e e e 2000 2001 2002 2003 2004
Total sales, incl. sales tax . . . . . 766184.100 842802.500 927082.900 1013791.000 1121770.000
Less: variabie costs, incl. sales tax. 95555.640 105111.200 115622.300 127184.600 139903.300
Variable margir . . . . .. .. .. . 670628.500 737691.300 £11460.500 8926€5.5060 951867.200
As % of total sales . . ... .. .. 87.528 87.528 87.528 87.528 87.528
Non-variable costs, incl. depreciation 66227.350 69636.490 73491.550 77677.110 75374.450
Operational margin . . . . . .. ... 603401.100 66800+ .800 737968.900 814929.400 906492.800
As % of total sales . . .. .. ... 73.885 79.260 79.601 79.911 80.809
Cost of finance . . . ... .. ... 15468.630 12890.530 10312.420 7}34.314 5156.209
Gross profit . . . . . . . . .. ... 588932.500 655114.300 727656.600 807195.100 901336.600
Allowances . . . . « « « v e o o o o C.000 0.000 0.0c0 0.000 0.0G63
Taxable profit . . . . . . . .. ... 538932.500 655114.300 727656.60G 807195.100 901336.6CC
TAX v v v e e e e e e e e e e e e e 338636.200 376590.700 418402.500 464137.200 518268.5C0
Net profit . . . . . . o+ o v o o 250296 .300 278123.600 309254.000 343057.900 383068.C02
Dividends paid . . . . . - - . . - . . 0.000 0.000 0.009 0.0G60 0.0CC
Undistributed profit . . . . . . . . . 250296 .300 278423.600 3G9254.000 343057.900 333668.0CS
Accunulated undistributed profit . . . 1038622.000 1327046.000 1636300.000 1979357.000 2362426.0CC
Gross profit, % of total sales . . . . 76.866 77.730 78.439 79.153 80.34%:
Bot profit, % of total sales . . . . 32.668 33.035 33.357 33.615 3114
ROt, Het profit, % of equity . . . . . 163.97¢ 162.330 202.542 221,682 250.82"
ROI, Het profit-interest, % of imvest. 70.654 77.402 81.857 93.085 102.94:
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Net Income Statement in 1,000 Rs

2005 2006 2007 2008 2009

Total sales, incl. sales tax . . . . . 1233947.000 1357342.000 1493076.000 1642384.000 1806622.000
less: variable costs, i.cl. sales tax. 153893.300 169282.700 186210.900 204832.000 225315.300

Variable margin . . . . . . . . . .. 1030054.000 1188060 .000 1306865.000 1437552.000 1581307.000
As % of total sales . ... .. ... 87.528 87.528 87.528 87.528 87.528

Non-variable costs, incl. depreciation £6655.920 62226.910 £8355.000 75095.880 82510.800

Operational margin . . . . . . . . . . 1023398.000 1125833.000 1238510.000 1362456 .000 1498796.000
As % of total sales . . ... . ... 82.937 82.944 82.950 82.956 82.961

Cost of finance . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000

Gross profit . . . . . .. . ... .. 1023398.000 1125833.000 1238510.€00 1362456.000 1498796.000
Allowances . . . « « « o o o v o o o - 0.000 0.000 0.000 0.000 0.000
Taxable profit . . . . . . . . . ... 1023398.000 1125833.000 1233510.000 1362456.000 1498796 .000
TAX v v v o v e e e e e e e e e e e 588453.800 637353.700 712143.400 783412.300 861807.800

Net profit . . . . . . . . .. . o .. 434944.200 478478.800 525366.900 579043.900 636988.400

o rJ SN GEE MEm A N am N - s

Dividends paid . . . . . . . . . .. . 0.000 0.000 0.000 0.000 0.000
Undistributed profit . . . . . . . .. 434944.200 478478.800 526366 .900 579043.900 636938.400
Accumulated undistributed profit . . . 2797370.000 3275849.000 3302216.000 . 4381260.000 5018248.000

v

Gross profit, % of total sales . . . . 82.937 82.944 82.950 82.956 82.961
het profit, % of total sales . . . . 35.248 35.251 35.754 35.256 35.25%
RGE, Net profit, % of equity . . . . . 284.861 313.374 333.733 379.238 417.182
POI, Net profiteinterest, % of invest, 115.235 126.655 139.193 152.956 165.0£°
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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, local

Outflow, local . . . .
Surplus ( deficit )
Inflow, foreign . . .
Outflow, foreign . . .
Surplus ( deficit )

Net cashflow . . . . .
Cunulated net cashfliow

1994

152686.300
152686.300
0.000

152686 .300
152686 . 300
0.000
0.000
0.000
0.000
0.000

0.000
0.00C

152686 . 300
152686.300
0.000
0.000
0.000
0.000

-152686.300
-152686 .300

construction in
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----------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., P

1,000 Rs
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Cashflow tables, production in 130 Rs
Year . . . . a o ... 1995 19% 1997 1998 1999 2000

Total cash inflow . . 380978.300 383404.500 476681 .200 475740.000 475740.000 475740.000

Financial resources . 116776.300 1904.316 93]1.116 0.000 0.000 0.000
Sales, net of tax . . 234200.000 381500.200 475730.000 475740.000 475740.000 475740.00C

Total cash ocutflow . . 284758.100 111513.900 119423.500 115758.700 113160.600 110602.500

Total assets . . . . 225750.400 2222.2% 1086. 745 0.000 0.000 0.000
Operating costs . . - 46117.190 69187.810 -  80811.030 §0811.030 80811.030 80811.030
Cost of finance . . . 12560.530 25781.060 - 23202.950 20624.850 18046740 15468.630
Repayment . . . . . 0.000 14322.810 14322.8i0 14322.810 14322.810 14322.810
Corporate tax . - . 0.000 0.50 0.00C 0.000 0.090 0.000
Dividends paid . . . 0.000 0300 0.000 0.000 0.000 0.000

Surplus ( deficit ) . 96220.160 271890600 357257.600 359931.300 362559.400 365137.600
Cumulated cash balance 96220.160 368110.700 725368 .400 1085350.000 1447909.000 1813047.0G0

Inflow, local . . . . 380978 .300 383304,500 . 470.381.2¢ 475730.0C0 475740.000 475740.000
Outflow, local . . . . 28475 100 1115:3:900 10323.% 1 58.7 117 30.6C 11067508
Surplus ( deficit ) . 96220.160 271890.660 3 °87.6 3 S1.3 36. 9.4( 5512 601
Inflow, foreign . . . 0.000 0.000 0.00C 0.0 0.0 .00.
Qutflow, foreign . . . 0.000 0.000 0.000 0.060 0.00. ¢.000
Surplus ( deficit ) . 6.000 0.000 0.000 0.000 0.060 €.060

Net cashfiow . . . . . -34117.410 311994.400 394783.400 3944929.000 M19.00 394777000
Crulated net cashflow -186803.700 125190.800 519974.100 914903.100 1 - 2.0 S04 o008

BALCO - SPA foils for capaciters - - 19.3.1993




©
COMFAR
2% UNIDO

---------------------------------------------------------------------- COMFAR 2.1 - UMIDO/CZECHOSLOVAKIA JOINT PROG., PRAGL

Cashflow tables, production in 1,000 Rs

Year . . . . . .. .. 2001 2002 * 2003 2004 2005 2606
Total cash inflow . . 475740.900 475740.000 475740.000 475740.000 475740.000 475740.M00
financial resources . 0.000 0,000 0.0C0 0.000 0.000 0.000
Saies, ret of tax . . 475740.000 475740,@00 475740.000 475720.000 475740.000 475740.000
Total cash outflow . . 106024.300 105446.30,0. 102868 .200 100290.100 95133.820 80811.030
_____________________ - - e e e e

Total assets . . . . €.000 0.000 0.000 0.090 0.000 0.000
Operating costs . . . 80811.039 80811.030 80811.030 80811.030 80811.030 80811.030
Cost of finance . . . 128390.530 10312.420 7734.314 5156.209 0.000 0.000
Repayment . . . . . 14322.810 14322.810 14322.810 14322.810 14322.800 0.000
Corporate tax . . . 0.000 0.000 0.000 0.000 0.000 0.000
Dividends paid . . . 0.000 0.000 0.600 0.000 0.000 0.000
Surplus ( deficit ) . 367715.706 37u293.800 372871.900 375450.000 380€85.200 394929.004
Cumulated cash balance 2180763.000 2551056.000 2923928.000 3299378.000 3679984.000 4974913.000
Inflow, local . . . . 475740.000 475740.000 475740.000 475740.000 475740.000 475740.0C0
Outflow, local . . . . 108024.4C0 105346.360 102868.200 100290. 130 95133.830 80811.030
Surplus ( deficit ) . 367715.700 370293.800 372871.900 375450.000 380606 .200 393929.000
Inflow, foreign . . . 0.000 0.000 0.000 0.000 0.000 0.000
Outflow, foreign . . . 0.000 0.000 0.000 0.060 0.600 0.000
Surplus ( deficit ) . 0.000 0’006 ) 0.000 0.000 0.000 0.0C6C
Net cashflow . . . . . 393929.090 394929.060 391929.000 3949929.000 394929.000 394929.000
Cumulated net cashfliow 7099650.000 2494619 000 2689548.€00 3234477.000 3676306.000 3074335.003
BALCO - SPA foils for capacitors --- 19.3.1993 N
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Cashflow tables, production in 1,000 Rs

Year . - - - o . o o s 2007 2008 2009
Intal cash inflow . . 475740000 475740.000 475740.000
Financial resources . . 0.000 0.9Q0 0.000
Sales, net of tax . . 475740.000 475740.000 475740.000
Total cash outflow . . 80811.030 80811.030 - 80811.030
Total assets . . . . ©.000 0.000 0.000
Operating costs . . . 80311.030 80811.030 80811.030
Cost of finance . . . 0.000 0.000 9.000
Repayment . . . . . 0.000 0.000 0.000
Corporate tax . . . 0.000 0.000 6.000
Dividends paid . . . 0.000 0.000 0.000
Surplus { deficit ) . 393929.000 394929.060 394929.000
Cumulated cash balance 4469842.000 4864771.000 5259700 .000
Inflow, local . . .. 475740.006 475740.000 475740.000
Qutflow, local . . . . 80811.030 80811.030 80811.030
Surplus ( deficit ) . 394929.000 394929.000 394929.000
Inflow, foreign . . . 0.000 0.000 0.000
Outflow, foreign . . . 0.000 0.000 0.006
Surpius ( deficit ) . 6.0C0 0.000 : 0.000
Met cashflow . . . . . 394929.000 331929.030 394929.000
Cumulated net cashflow 4369263.000 4864193.020 5259122.C00
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Cashflow Discounting:

a) Equity paid versus Net income flow:

Net present valve .............. 1692002.00 at 15.00 %
Internal Rate of Reture (IRREI) .. 142.87 5

b) ¥et Worth versus Net cash return:
Net present valve .. ........... 1706735.00 at 15.00 %
Internal Rate of Return (IRREZ) .. 125.36 %

¢) Internal Bate of Return on total investment:
Net present valve .............. 1729799.0¢ at 15.00 %
Internal Rate of Return ( IRR ) .. 102.69 %

Net Worth = Equity paid plus reserves

BALCO - SPA foils for capacitors --- 19.3.1993




Net Income Statement in

YEAT + « v o o v e e e e nm e s e

Total sales, incl. sales tax . . . . .
Less: variable costs, incli. sales tax.

Variablemargin . . . . . . . . . ..
As % of totaj sales . . . . . . ...

Non-variable costs, incl. depreciation

Qperational margin . . . . . . . . ..
As % of tozal sales . . . ... ...

Cost of finance . . . . . . . . . . .

Gross profit . . . . . . . . .. ...
Allowances . . . . . . « + o - & - . .
Tazable profit . . . . - . . . . ...
L T S

Net profit . . . . . . .. ... ...

Dividends paid . . . . . . . .. . ..
Undistributed profit . . . . . . . . .
Accumslated undistributed profit . . .

Gross profit, % of total sales . . . .
et profit, % of total sales . . ..
ROE, Net profit, % of equity . . . . .

[

ROI, Net profitsinterest, % of invest.

' ©
COMFAR
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21 UNIDO
SRR SRR SIS S COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAC
1,000 Rs
1995 1996 1997 1998 1995
234200.000 381500.200 475740.000 475740.000 475740.000
25148.570 47709.31C 59332.540 50332.540 59332.540
209051 .00 333790.800 416407.500 416407 .500 416307.500
89.262 87.493 87.528 87.528 87.528
28821560 53114510 53114.510 53114.510 53114.500
180229.900 280676.300 363293.000 163293.600 163293.000
76.956 73.572 76.364 76.364 76.354
12890.530 25781 .060 23202.950 20624.850 18046740
167339.300 254895.300 340090.000 342668.100 345246300
0.000 0.000 0.000 0.000 0.000
167339.300 254895.300 340090.000 342668.100 345246300
0.000 0.000 0.000 0.000 0.000
167339300 254895300 340090.000 342668.100 345246.300
0.000 0.000 0.000 0.000 0.006
167339.300 254895.300 340090000 342668. 100 345245.300
167339.300 422234.600 762324.600 1104993.600 1450239.000
71.451 66.814 71.487 72.028 12.570
71.451 66.314 71.487 72.028 72.576
109.597 166.941 222.7% 224.426 226115
42.07 74.806 96.763 96.783 96.783
____________________________________________________________________________________________________________________________ ‘
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Net Income Statement in 1,000 Rs

YEAr © & v v e e e o s e e e e e e e 2000 2001 2002 2003 2004
Total sales, incl. sales tax . . . . . 475740.000 475740.00C 475730.000 475740.000 475740.000
Less: variable costs, incl. sales tax. 59332.540 59332.540 59332.540 - 59332.540 59332.540
Variable margin . . . . . . . . . .. ) 416307.500 416307.500 416467.500 416407500 416407.500
As % of total sales . . . . .. ... 87.528 87.528 87.528 87.528 87.528
Non-variable costs, incl. depreciation 53114.510 53114.510 531i4.510 53114.500 46207.7710
Operational margin . . . . . . . ... 363293.000 363293.000 363293.000 363293.000 370199.800
As % of total sales . . .. ... .. 76.364 76.364 76.354 76.364 77.816
Cost of finance . . . ... .. ... 15468.630 12890.530 10312.420 7734 314 5156.205
Gross profit . . . . . . .. .. ... 347824.300 350402.500 352986.6C0 35%5558. 706 365043.500
Allowances . . - . « « = v o v o = - - 0.700 0.000 0.000 0.000 0.00C
Taxable profit . . . . . . . . . . . . 347824.300 350402.500 352960.600 355558.700 365043.500
TAX 2 v v e e e e e e e e e e e e .- 0.000 0.000 0.000 0.000 0.000
et profit . . . . . . ... ... .. 347324.300 350302.500 352380.600 355558. 700 365043.500
Dividends paid . . . . . . . . .. .. 0.000 0.000 6.000 0.000 0.000
Undistributed profit . . . . . . . . . 3475324.300 350402.500 352955.630 355558.700 365C13.500
Accumulated undistributed profit . . . 1763G63.000 2148466 .000 2501136.600 2857005.009 3227043.005
Gross profit, % cf total sales . . . . 73.112 73.651 74.196 74.738 76.737
et profit, % of total sales . . . . 13.112 73.654 74.195 74.738 76.732
ROF, Net profit, % of equity . - . . . 227.83 229.492 231.180 232.869 235.08;

RO, Met profit-interest, % of inuest. 96.733 96.788 96.’23 96.783 95.623
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Net Income Statement in 1,000 Rs

YOAr . . i e e e e e e e e 2005 2006 2007 . 2008 2009
Total sales, incl. sales tax . . . . . 475740.000 475740.000 4757+0.0C0 475740.000 475740.000
tess: variable costs, incl. sales tax. %9332.540 59332.540 59332.540 53332.536 53332.540
Variablemargin . . . ... .. ... 4i16307.500 416407.500 416407 .500 416307.500 416407 .500
As % of total sales . . . . ... .. §7.528 87.528 87.528 87.528 87.528
Hon-variable costs, incl. depreciation 22423.720 22324.720 22428.720 2242%.720 22424.730
Operational margin . . . . . . . . .. 393932.800 393932.800 393982 .6C0 393982.800 393982.800
As % of total sales . . . ... ... 82.815 82.815 82.815 82.815 82.815
Cost of finance . . . ... ..... 6.060 0.000 0.000 0.600 0.060
Gress profit . . . . . . .. ... .. 193952.800 " 393932.300 393982.800 393982.800 393982.800
Allowances . . . . . . « . - ¢ v o .. 0.009 0.000 0.000 0.600 0.000
Taxable profit . . . . . . ... ... 393362 .80 393962.800 393982.800 393932.€00 393982.800
TaX o e e e e e e e e e e e e e e e 0.000 0.000 0.000 0.000 0.000
ket profit . . . . . . . .. .. ... 393932.800 393982.800 393982.800 393532.800 393982.800
Dividends paid . . . . . . . .. ... C.000 0.000 0.060 0.000 0.000
Undistributed profit . . . . . . . . . 393552 .800 393932.800 393982.800 333982.830 39398¢.800
Accumulated undistributed profit . . . 3616031.000 4010014.000 4303997.0060 3797930 .630 5161663.000
Gross profit, % of tolal sales . . . . 82.615 ° 82.315 82.815% 82.815 82.815
iez profit, % of total sales . . . . 82.815 §2.815 82.815 82.815 87.815%
ACe, Net profit, % of equity . . . . . 258.034 258.534 258.03% 258.034 253.034

£01, Net profit-interest, % cf invest. 103.654 104.964 103.961 104.964 103.964

BALCO - SPA foils for capacitors --- 19.3.1993 (t




4. COMFAR tables - BIDHANBAG

DRAFT FINAL REPORT, Volume )l




BALCO - SPA foils for capacitors

19.3.1993 (8AL3BL)

foil treatment in 88U, no SPA recycl.

- UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

1 year(s) of construction, 15 years of production

currency coaversion rates:

foreign currency 1 unit = 1.0000 uaits accounting currency
local currency 1 unit = 1.0000 units accounting currency

accounting currency: 1,000 Rs

Total initial investment

fixed assets:  152594.30
current assets: 0.00
total  assets: 152594.30

during construction phase

0.000 % foreign
0.000 % foreign
0.000 % foreign

Source of funds during censtruction phase

equity & granrts: 152534.30
foreign loans : 0.00
local loans : 0.00
total funds : 152554.30

Cashflow from operations

Year: 1
operating costs: 43559.01%
depreciation 7852.23
interest : 12980.34

procduction costs §9351.59
thereof foreign 0.00
total sales : 2342€0.00

gross income 164803.40
ret  income 70043.58
cash balance 0.19
net cashflow -131245.50

Net Present Value at:
Internal Rate of Return:
Return on equityl:
Return on equity2:

0.020 % foreign

0.000 % foreign

a81is1.17
31935, 31635.29
25560, 23364.61

136124, 139751.10
0. ¢.00
38150C. §75740.00

251378, 335969.00
106334.69 . 142795.30
123760.80 159853.30
163144.10 197670.60

660570.80

Index of Schedules produced by COMFAR

Total initial investment

Tetal investment durinyg production
Total production costs

Working Capital requirements

Cashfliow Tables
Projected Balance
Net income statement
Source of finance
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COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAG

Total Initial Investment in 1,000 Rs

Fixed investment costs

Land, site preparation, development
Buildings and civil works . . . . -
Auxiliary and service facilities
lncorporated‘fixed assets . . . . -
Plant machinery and equipment . . .

Total fixed investment costs . . . .

Pre-production capital expenditures.
Net working capital . . . . .. ..

Total initial investment costs . . .

1994

1068.440
28150.78¢
0.000
21334.400
42947.140

93500.760

59093.500
0.000




Total Current Investment in 1,000 Rs

i

€
COMFAR

21

UNIDO

COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRf

YEar - = o o o o s e e e e s e e e 1985 1996 1997
Fixed investment costs
Land, site preparation, developmant 0.000 0.000 0.000
Buildings and civil works . . . . . 0.000 0.000 0.000
Auxiliary and service facilities . 0.000 0.000 0.000
Incorporated fixed assets . . . . . 0.000 0.000 0.000
Plant, machinery and equipment . . 221351.000 0.000 0.000
Total fixed investment costs . . . . 221351.000 0.000 0.000
Preproduction capitals expenditures. 0.000 0.000 0.000
working capital . . . . ... ... 770.583 286.467 124.660
Total current investment costs . . . 222121.600 286.467 124.660
of it foreign, % . . . . . .. .. 0.000 0.000 0.000

BALCO - SPA foils for capacitors

--- 19.3.1993
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s 21  UNIGC
---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PE

Total Production Costs in 1,000 Rs

YEAr . « « s o e e v e e e e e 1995 1996 1697 1998 1999
% of nom. capacity (single product). 0.000 0.000 0.000 0.000 0.00C
Rawmaterial 1 . . . . . . -« « .. 8724.610 18501 .60 22971.000 22971.000 22971.000
Other raw materials . .. .. ... 946.674 2146.087 2660.876 2660.876 2660.876
Utilities - . . . .. - - ... 6719.810 12837.610 16030.182 16030.169 16030.180
EREFQY - « » v v o o m v e o e 12575.030 17763.330 21119.850 21119.860 21119.860
Labour, direct . . . . . . . . . . . 94;5.512 9814.191 9814.191 9814.151 9814.191
Repair, maintenance . . . - . . . . 903.839 1077.570 1158.027 1158.027 1158.027
Spares . . . . - - . . « e e 2535.832 2915.824 3127.939 3127.939 3127.939
Factory ocverheads . . . . . . . . . 3568.262 4310.230 4532.916 4582.916 4582.916
Factory costs . . . « o « « « + - © 45432.620 69416.730 81465.000 81465.000 81465.000
Adninistrative overheads . . . . . . 2497.070 2603.622 2655.580 2655.580 2655.580
Indir. costs, sales and distribution 629.342 508.281 630.563 630.590 630.590
Direct costs, sales and distribution 0.0C0 0.009 G.000 0.020 0.000
Depreciation . . . . . . . . . . .. 7852.228 31635.260 31635.290 31635.290 31635.290
Financial costs . . . . . . . . . . 12950.340 25960.680 22364.610 20768.540 18172.470
Total production costs . . . . . . . 69391.600 130124.600 139751.100 137155.000 134558.900
Costs per unit { single product ) . 0.500 0.0G0 0.000 0.00D 0.000
of it foreign, % . . . . . . . . .. 0.000 0.000 0.0C0 0.030 0.000
Of it varieble,s . . . . . . . . .. 35.401 33.597 331,600 45.64% 46.321
Total labour . . . . . . . . . ... 10062.460 10481.570 10455.190 10495, .90 10495.190

BALCO - SPA foils for capacitors --- 19.3.1993




Total Production Costs in

% of nom. capacity (single product).
Raw material 1 . . . « . + « » + o
Other raw materials . . . . . . - .
Utilities & « = v v o v o o s s o -
ENErgy « = « o o = o o o o s = 0 =0
Lahour, direct . . . . o o o oo .-
Repair, maintenance . . . . . . - -
Spares . . . - .- e e e e e
Factory overheads . . . . . . - . .

Factory COStS . . « = « o o ¢ v - -
Adtministrative overheads . . . . - -
[ndir. costs, sales and distribution
Direct costs, sales and distribution
Goepreciation . . . o+ o o o e
Financial costs . . « ¢« « o« =« - -

Total production costs . . . . . . .

Costs per unit ( single product )

Cf it fereign, % . . . o o 0 0 - ..
Cf it verieble,% . . . -+« « o o -
Total Yabour . . . & v o « o ¢ o o

1,000 Rs

2000

0.000
22971.0C0
.~60.876
16030.180
21119.860
9814.191
1158.027
3127.933
4587.916

2002

0.000
22671.000
2660.876
16030.180
21119.860
9814.191
1156.027
3127.939
4582.916

81465.000
2655.550
630.590
0.000
31635.290
10334.270

49.167

COMFAR 2.1 - UNIDO/CZECHOSLOZAKIA JOINT PROG., P

2003

0.00C
22971.000
2660.876
16030.180
21119.860
9814.191
1158.027
3127.939
4582.916

81465.000
2655.580
630.590
0.0G0
31635.280
7783.202

50.195




Total Production Costs in 1,000 Rs

YEAr . o « o« o s e se e s s 2005- 8
% of nom. capacity (single product). 0.000
Raw material ! . . . - - o o o o - 22971.000
Other raw-materials . . .. .. - . 2660.876
Utilities . . « + o v o o o o o - . 16030.180
ERErgy « - « o o o » = o o n = s - 21119.860
Labour, direct . . . . . . . -« . . 9814.161
Repair, maintenance .. . . .. - . 1158.027
Spares . . . . s e s e e s e e e 3127.939
Factory overheads . . . . . . . . . 4582.916
Factory costs . . - - « « + o - o - 81465.000
. Administrative overheads . . . . . . 2655.580
Indir. costs, sales and distribution 630.590
Direct costs, sales and distribution 0.000
Depreciation . . . - - « + o - - - - 945.497
financial costs . . . . . .+ .+ o . 0.000
Total production costs . . . . . - . 85696.670
Costs per unit ( single product ) . 0.000
Cf it foreign, % . . « « + o o o - . 0.006
Of it variadble,% . . . - . .+ . . . 72.732
Total lebour . . . « + ¢+« « o o - 10485.190

21 UNTII
----------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROS.,

2009

0.000
22971.000
2650.876
16030.180
21119.860
9814.191
1158.027
3127.939
4582.916
81465.000
2655.580
630.590
0.000

BALCO - SPA foils for capacitors --- 19.3.19933




21 UNIDO
- - - -- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAG

Net Working Capital in 1,000 Rs

YEAr o o e e e e 1995 199 1997 1898-2009

Coverage . . - « « - « - - mdc  coto

Current assets &

Accounts recgivable . . . 0 --- 0.000 0.000 0.000 0.000
Inventory and materials . 16 23.1 694.821 1455.057 1806.891 1806.891
Enargy .« . o - o oo os oo - 0 --- 0.000 0.000 0.000 0.000
Spares . . . . . . - .- 180 2.0 1268.416 1457.912 1563.970 1563.970
Work in progress . . . .- 10 36.0 1262.017 1928.242 2262.917 2262.917
Finished products . . . 10 36.0 1331.380 2000.565 2336.683 2336.683
Cashinhand . . . .. .. 6 --- 0.000 6.000 0.000 0.000
Total current assets . . . . . . . - - 4556.635 6841.777 7970.460 7970.460
Current liabilities and
Accounts payable . . . . . . 30 12.0 3766.052 5784.727 6758.750 6768.750
Het working capital . . . . . . . . .. 770.583 1057.050 1181.710 1181.710
Increase in working capital . . . . . . 770.583 2686.467 124.660 0.000
ket working capital, local . . . . .. 770.583 1057.050 1181.710 1181.710
Ket working capital, foreign . . . .. €.000 0.0G0 0.000 0.000

BALCO - SPA foils for capacitors --- 19.3.1993
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---------------------------------------------------- To---=-----------— (OMFAR 2.1 - UN}D3O/CZECHOSLOVAKIA JOINT PROG., P

Source of Finance, construction in 1,000 Rs

Year ..eeeecennnenn 1994
Equity, ordinary .. 152594.300
Equity, preference. 0.c00
Subsidies, grants . 0.000
Loan A, foreign . 0.0G0
Loan B, foreign.. 0.000
Loan C, foreign . 0.000
Loan A, l:xcal.... : 0.000
Loan B, 'ocal.... 0.000
Loan C, .ocal.... 0.000
Total loan ........ 0.06G60
Current Yiabilities 0.000
Bank overdraft .... 0.000
Total funds ....... 152594.300

BALCO - SPA foils for capacitors --- 19.3.1993




----------------------------------------------------------------------- CCMFAR 2.1 - UNIDO/CZECHOSLOVAXIA JOINT PROG., PR
Source of Finance, production in 1,000 Rs
Year ecvevennncnns 1995 1996 1997 1998-2005
Equity, ordinary .. 0.000 0.000 0.600 0.000
Equity, preference. 0.000 9.000 0.€00 0.000
Subsidies, grants . 0.000 0.000 0.000 0.000
Loan A, foreiga . ¢.000 0.000 0.000 0.0¢0
Loan 8, foreign.. 0.000 0.000 0.C00 0.000
Loan C, foreign . 0.000 0.000 0.000 0.000
Loan A, lozal.... 153226.000 -13322.600 -14422.600 -14422.600
Loan B, local.... 0.000 0.000 0.c00 0.000
toan C, local.... 0.000 0.600 0.000 0.000
Total lcan ........ 153226.0C0 -14322.600 -15122.600 -14422.600
Currest lizbilities 3756.052 1998.675 1092.023 0.000
Bank overdraft .... 0.600 0.000 0.600 0.090
Total funds ....... 42n12.000 -12423.920 -13418.580 -14422.600

BALCO - SPA foils for capacitors --- 19.3.1953
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COMFAR 2.1 - UHIDO/CZECHOSLOVAKIA JOINT PROG., PRAGL

Cashflow Tables, construction in 1,000 Rs

1994
Tota) cash infiow . 152594.300

Financial resgurces . 152594300
Sales, net of-tax . . 6.000

Total cash outflow . . 152594.300

Yetal assets . . - 152594.300
Cperating coste . . . 0.000
Cost of finance 0.000
Repayment 0.00C
Corporate tax 0.000
Dividends paid .. 0.000

Surplus ( deficit ) . 0.000
Cunulated cash balance 0.000

Inflow, loccal . . . . 152594.300
Qutflow, Jocal . . . . 152594.300
Surplus ( deficit ) . 0.600
Inflow, fcreign . 0.009
Ouiflow, foreign . . . 0.0C0
Surplus ( ceficit } . 0.000

Net cachflow -152594.309
Curulated nst cashflon -152564.303

BALLO - SPA foils for capacitors ~-- 19.3.1993




Total cash inflow

Financial resources
Sales, net of tax .

Total cash outflow

Total assets . .
Cperating costs .
Cost of finance . .
Repayment
Carporate tax
Dividends paid . .

Surplius ( deficit ) .
Cumulated cash balance

Inficw, local

Cutflew, local . . . .
Surplus ( deficit )
Inflcs, foreign . . .
Cutfice, foreign . . .
Surpius ( deficit )

cashflon
wmatated net cashflow

production in 1,000 ks

1995

352212.100

148012.0G0
233206.C0G

3g2211.900

" 225607.6G3

43559.030
12836.330
0.CcO
©4761.630
0.000

-183

1996

383458.800

1933.675
381800.2G

259738.000

2285.132
72528.630
25560.680
13422.600

143510.900
0.000

123760.530
123761.030

383458.300
259733.000
123760.900
0.663
0.000
0.000

163151.100
-112655.600

CCMFAR 2.1 - UKIDG/CZECHOSLOVAKIA

1997

476714.100

1004.023
475730.643

316850.700

1128.683
€1751.160
23364.610
14422.600

193193.700
0.000

159541.300
283634.3C0

476744.100
316840.700
159833.400
0.6%2
0.030

1953 1599

425730.003 475740.000

475740.000

313525.

18172.
14322.600
193685.429 196179.109
0.¢co 0.0G3

161111.3C2 162214.700
454755.7€C0 606970.500

475750.0C0 475753.0GD

313623.7C0 313525.400

161111.3C0 162214.700
0.0C) .00)
0.633 .009
0.€37

156332.529

2752771.37)

B5LL0 - SPA foils for capacitors --- 19.3.1593

21 UNIDO
JOINT PROG., PRAG

2000

475740.0GC2

475720.06C

312422.008

84751.160
15576.410
14322.6C0
197671.5C0
0.0G2

16331€.00C
7702E83.4CC

§75740.0C0
31232¢.
163313.




Total cash inflow . .

Financial resources .
Sales, net of tax . .

Total cash cutflow . .

Total assets . . . .
Operating costs . . .
Cost of finance . . .
Repayment . . . - -
Corporate tax

Dividends paid . . .

Surplus ( deficit )
Cumulated cash balance

Inflow, local . . . .
Qutflew, local . . . .
Surplus ( deficit )
Inflow, foreign . . -
Outflow, foreign . . .
Surplus ( deficit )

ket cashfiow . . . . .
Cunulated net cashflow

--- 19.3.1593

2001

475730.0C0
0.000
475740.000

311318.700
0.000
84751.160
12950.340
14422.600
169164.600
0.000

164421.300
334709.700

475730.000
311318.760
1€4421.3G0
0.0C0
0.600
0.000

191824.360
§54228.4C9

production in

1,000 &s

2002 2003
475740.000 475740.0500
0.000 0.C23
475730.000 475740.000

310215.400 309112.1
0.030 0.000
84751.160 84751.160
16384.270 7788.202
14422.600 14422.600
200657.400 202150.100
£.000 0.000
165524.700 166628.000
1100234.000 1266662.000
475740.000 475740.G00
310215.303 309112.100
165524.700 166623.020
0.0C9 0.030
0.0C2 0.000
0.000 0.000
190331.509 188333.800

1013560.000

BALCO - SPA foils for capacitors

1233399.000

2004 2005
475740.000 475740.000
©.000 0.900
475740.000 475750.000
3119€0.100 323448.700
9.000 0.00¢
84751.160 63751.160
5192.133 0.0C0
14422.6C0 14422.5%0
207614.200 224774.9C0
0.000 0.0C0

163759.900
1430622.000

475740.000
3116€9.100
163759.500
0.000
0.000
0.000

183374.700
1416773.0G0

152291.3CC
1552914.C30

175750.020
323348.702
152291.3C0
0.0C0
0.0Co
0.620

21 UNIOO
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0.6C
475740.0C°

309026. 101
0.0G(
84751.1%;
0.0
0.CC(
228274.9%C
0.CS!

166713.5C,
1738623.CC

. D
Y e O

[T B o N )

[ B =)

(RN

166713.60
175C01.C:




Ccashflow tables, production in

Tatal cash inflc: . .

Financial resources .
Sales, net of tax . .

Total cash outflow . .

Total assets . . . .
Operating costs . . .
Cost of finance . . .
Repayment . . . . .
Corporate tax . . .
Dividends paid . . .

Surpiue ( deficit ) .
Cemulated cash balance

Inflew, Jecal . . . .

Surplus ( deficit )
Inflcw, foreign
Cutflcw, foreign . . .
Surplus ( deficit )

Not cashflea . . . . .
Cumulated net cashflice

2007

475740.009
0.000
475740.G00

309026.100
0.023
84751.160
0.000
0.030
224273.530
0.000

166713.900
1916342.603

475740.000
355026.1C0
168713.600
0.¢22
0.050
0.C32

1£6713.603
191€515.000

2083956.C09

475740.0C0

BALCO - SPA foils for capacitors

1,000 Rs
2008 2009
475730.000 475740.000
0.600 0.000
475750.0C0 475746.000
306626.100 305026.100
€.0C0 0.030
84751.160 84751.169
0.000 0.000
0.000 9.009
224274.902 224274.900
0.C00 0.030
156713.930 166713.900

223%776.0C0

£75730.000
336026.100
1£5713.900
0.C00
0.900
0.0C0

165713.9C0
2250233.000

COMFRR 2.1

UNIDG/CZECHOSLOVAKIA SOIRT PROG., PRAG

--- 19.3.1993




cashflow Discounting:

a) Equity paid versus Net income flow:

Net present value .............. 622102.60 at

Internal Rate of Return (IRREL) .. 63.63 3
b) ket Worth versus Ket cash return:

Net present valve .............. 637347.30 at

Internal Rate of Feturn (IRAE2) .. 60.20 %
c) Internal Rate of Retura on total invesiment:

Net present valve .. ............ 66G570.80 at

Internal Bate of Return ( IRR) .. S0.EL %
Net worth = Equity paid plus reserves

-~ CGMFAR 2.1 -

15.00 %

15.60 %

SPA feils for capacitors

UNIDC/CZECHOSLOVAKIA JOINT PRGG., Pr

--- 19.3.1993
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---------------------------------------------------------------------- COMEAR 2.1 - UNIDO/CIECHOSLOVAKIA JOIKT PROG., PRAS'

Net Income Statement in 1,000 Rs

1995 1996 1997 1938 1999

Tetal sales, incl. sales tax . . . - . 234200.000 381500.200 475740.0C0 475740.000 475740.000
Lesc: varizble costs, incl. sales tax. 26655.830 50106.540 62329.670 62329.070 62329.070

variablerargin . . -+ o - - oo 207553.200 331393.600 413311.000 413411.000 413411.000

2s % of total sales . . - - o - - - - 63.622 86.856 86.898 §6.858 86.823

Kon-variabie costs, incl. depreciatica 29764.420 54057.400

Operational margin . . . . - -« - - - 177783.800 277336.200 359353.6C0 359353.600 359353.620

As % of total sales . . . . . - - - - 75.913 72.696 75.536 75.536 75.536

Cost of finance . . - « - - - - - - - 12520.340 25660.650 23364.610 20768.5% 18172.470

251375.500 335969.000 333585.0Q0 341181.100
6.000 0.000 0.600 0.029
251375.500 3359€9.000 336535.060 341181.129

Groﬁs profit . . . o . o oo e 1658C3.400
ALlCWances . « « o o o = = s m s 0.000

Taxable profit . . .« - o o oo o - - 165803.400
L €Y S T 94764.830 144540.900 193163.703 194686.400 156179.129

T 1 £ 1 70043.580 106834.600 142795.300 143598.600 145002.070

Undistributed profit . . . . - - - - - 7£043.589 106834.600 152795.300 143598.600 145002.609
rccurulated undistributed profit . . . 76643.530 17£878.200 319473.500 463572.100 608574.1C0

Gross profit, % of total sales . . . . 70.371 65.891 70.624 71.170 71.
Kot grofit, 5 of total sales . . - - ¢9.903 28.004 30.015 30.257 3

F3E, Ket profit, % of equity « - - - - £5.5C2 70.012 93.578 94.331 65.
£ol, ket profitsinterest, % of invest. 22.1587 35.412

l Dividerds paid . . . . o - o e o - 0.¢C0 £.000 0.000 0.0¢ 0.623




---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CIECHOSLOVAKIA JOINT PROG., PRA

Net Income Statement in 1,000 Rs

YOI « o v s e e e v e s e e e e e 2000 2001 2002 2003 2004
Total sales, incl. sales tax . . . . . 375740.000 475740.000 475740.000 475730.000 475740.000
tess: variable ccsts, incl. sales tax. 62329.070 62329.070 62329.070 62323.070 62329.H70
Variable margin . . - . « + - « - - - 413511.000 413411.000 413411.000 413411.600 413411.6C0
As % of total sales . . . . . . . .. §6.898 £6.898 86.898 86.893 £€6.893
Non-variable costs, incl. depreciation 53057.35%C 53057.38¢8 £4057.380 54057.380 47150.640
Operational margin . . . - . -« - - . 359353.600 359353.600 359353.600 359353.600 366250.300
As % of total sales . . . . . .. .. 75.536 75.536 75.536 75.536 76.538
Cos® of finance . . . . . « - « - « 15576.410 12550.340 10384.270 7783.202 5192.134
Gréss profit oo . o ol e e e e e 343777.200 346373.300 348369.30C 351565.400 351063.203
ALICWANERS « v ¢ = v v e e s e e e e s 0.000 0.000 0.000 0.000 0.000
Taxable profit . . - . . « « - - - . . 343777.200 346373.300 348969.300 351555.400 361068.200
L £ 7 S 197571.900 193164.600 200657.4C0 202150.100 207614.200
Net profit . . . . . - . « . -+ -« . 146105.300 147208.600 145312.000 149315.300 153454.000
Dividends paid . . . . . « . - o . . . 0.000 0.000 0.0C0 0.000 0.009
Urdistrituted prefit o . . . o o o . . 14€105.3C0 147208.600 143312.000 149415.300 153455.050
Accunulated undisiributed profit . . . 754679.400 901833.100 1050200.000 1196615.000 1353069.0G0
Gross profit, % of tetal siles . . . . 72.262 72.827 73.353 73.899 75.862
Ket profit, % ot totai sales . . . . 30.711 30.943 31.175 31.497 32.254
poe, %et prefit, % of equity - . . . . 25.743 66.471 97.194 97.917 160.563
ROI, ket profitrinterest, % of invest. 43.101 42.703 42.305 41.807 42.29%
BALCO - SPA foils for capaciters --- 19.3.1993
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COMFAR 2.1 - UNIDC/CZECHOSLOVAKIA JOINT PROG., PRAG!

Net Income Statement in 1,000 Rs
2005 2006 2607 2008 2009

Totai sales, inci. sales tax 475740.000 475740.000 475740.009 475740.000 475740.000
Less: variable costs, incl. sales tax. 62329.070 62329.070 62329.070 62328.070 62329.070
Variable margin 413411.000 413311.0C0 413411.000 413411.000 413411.000
As % of total sales 86.898 86.898 £6.898 85.692 86.898

doa-variable ccsts, incl. depreciation 23367.590 23367.5590 23367.590 23367.590 23367.600

Operational margin 390043.400 390043.400 3335043.400 390043.400 390043.400
As % of total sales . . 81.987 61.987

Cost of finance

Gross profit 390843, 390043.4 350043.400 390053.400 3%0G43.
Allowances 0. 0. 0.000 0.060 0.
Taxable profit 390043. 350043, 390043.400 39G543.400 350043.

224274, 224274 224274.900 224274.900 224275.

et profit 165768. 1657€8. 165768.40C

Dividends paid 0. 0. 0.060
Yndistributed profit 165768. 165768. 1657638.400 165768.400 165768.
Accumulated uadistributed profit . . . i516238.0C 1684606. 1850375.060 2016143.000 2181912.

Gross grofit, % of total sales . . ., 11,68 .63 £1.927 81.687
ket profit, % of total sales . ., . 1.8 3,844 34.834%

rol, Ret preiit, % of equity .63] . 108.633

ROI, Ket profitsintercst, % of

BALCO - SPA foils for capaciters --- 19.3.1593




Projected Balance Sheets, construction in 1,000 Rs

Year . o « o o o o e s s e s . 1654
Total assets . . . « o « « - - - 152594.300
Fixed assets, net of depreciation 0.000
Construction in progress . . . . 152594.300
Current assets . . . . - .+ « . . 0.000
Cash, bank . . - o v o v o - o - 0.0%0
Cash surplus, finance available . 0.000
toss carried forward . - . . . . 0.000
LOSS + - v o o o o o . e .. 0.000
Total liahilities . . . . . . . . 152594.300
Equity capital . . . . . . . .. 152594.300
Peserves, retained profit . . . . 0.000
Profit . . . . « « « o o o - .. 0.000
Long and mediun term debt . . . . 0.000
Current liabilities . . . . . . . 0.660
Eank overdraft, finance required. 0.006
Total debt . . o o o o o o - . . 0.000
Equity, % of iiabilities . . .. 100.0C0

------------------ COMFAR 2.1 - UHIDO/CIECKOISLOVAKIA JOINT PROG., PR’

21 UNIDO

BALCO  SPA foils for czpacitors --- 19.3.1993
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDG/CZECHOSLOVAKIA JOINT PROG., PR

Projected Balance Sheets, Production in 1,000 Rs

YEAr . o v v e e e e e e e e s 1555 1996 1997 1998 1999
Total assets . . . . . . . ... 370649.900 465060.600 594437.300 723913.300 854492.800
Fixed assets, net of depreciation 143732.000 334457.700 302822.400 271187.200 239551.900
Construction in progress . . . . 221351.000 0.000 0.000 0.000 0.000
Current assets . . . « « . . .« . 4556.635 6841.777 7870.460 7970.469 7970.460
Cash, bank . . . ... .. ... 0.000 0.090 0.000 0.000 0.000
Cash surplus, finance available . 0.250 123761.100 233644.400 444755.700 606970.400
Less carried formard . . . . . . 0.000 0.000 0.000 0.600 0.000
Loss .« « « + o v o v . - ... 0.000 0.500 0.000 0.000 0.000
Total liatilities . . . . . . .. 370€59.900 455060.600 591437.300 723913.300 854592.800
Equity capital . . . . . . ... 152594.300 152554.300 152594.300 152594.300 152594.300
Peserves, retained profit . . . . 0.000 70043.580 176373.200 315673.500 463572.100
Profit . . . . . .. ... ... 7¢033.580 165835.600 142735.3C0 143393.600 145002.000
Long and medium term debt . . L . 143225.000 129203.4G0 115350.800 160958.200 6€535.590
Current liabilities . . . . . .. 3786.052 5784.727 67¢3.750 6788.750 6758.750
Bank overdraft, finance required. 0.009 0.002 0.0C0 0.C60 0.005
Total debt . . . . .. .. ... 158512.000 135528.100 122169.5C0 107746.960 93324.340
Equity, % of Tighilities . . .. 41.168 32.812 25.670 21.079 17.858
BALCO - SPA foils for capacitors --- 19.3.1393




2.1 UNIDO

---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PRCG., PR/
Projected Balance Sheets, Production in 1,000 Rs .
YEar . - . - .+ a e n e e e e 200C 2001 2002 2003 2004
Jotal assets . . . . . . . ... 985175.400 1118361.000 1252851.000 1387844.000 1526875.000
Fixed assets, net of depreciation 207916.600 176281.300 144646.000 113010.800 88282.200
Construction in progress . . . . 0.000 0.000 0.000 0.000 0.000
Current assets . . . .. . ... 7970.460 7970.460 7970.460 7970.460 7970.460
Cash, bank . . . .. .. .. .. 0.000 0.000 0.000 0.000 0.000
Cash surplus, finance available . 770288.400 934709.600 1100234.000 1266862.000 1430622.000
Loss carried forward . . . . . . 0.000 0.000 0.000 ¢.000 0.000
LOSS v v & = o o v e e e e e e 0.030 0.0600 0.000 6.000 0.000
Tatal liabilities . . . . . . .. 986175.490 11185651.000 1252651.060 1387844.000 1526875.000
Equity capital . . ... . ... 152594.360 152594.300 152594.300 152594.300 152594.300
keserves, retained profit . . . . 605574.100 754579.400 9G1828.100 1050200.000 1193615.000
rofit . . . . . o e oo o 146105.300 147208.600 135312.000 149415.300 153454.000
Loag and mediwa 1erm debt . . L . 72112.950 576%0.3%0 43267.790 28845.190 14322.590
Current liabilities . . . . . . . 6788.750 6783.750 6768.750 6723.750 6788.750
8ank overdraft, finance rejuired. 0.000 0.000 0.000 0.000 0.000
Total debt . . . . . .. . ... 78901.740 64479.140 50356.540 35633.940 21211.340
Equity, % of liabilities . . .. 15.473 13.637 12.180 10.€85 9.994
BALCO - SPA foils for capacitors --- 19.3.1993
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----------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., FF

Projected Balance Sheets, Production in 1,000 Rs

YEAr o v e o s s e e s e e e s 2005 2606 2007 2008 2009
Total assets . . « « « - o « .+ . 1678221.000 1843989.000 2009753.000 2175526.000 2341295.000
Fixed assets, net of depreciation 87336.700 86391.200 85445.700 84500.200 83554.700
Construction in progress . . . . 0.000 0.000 €.000 0.000 0.000
Current assets . . . . .« . .« . . 7970.460 7970.460 7970.460 7970.460 7970.460
Cash, bank . . . . . ... ... 0.000 0.000 0.000 3.000 0.000
Cash surplus, finance available . 1582914.000 1749628.000 1916342.000 2083056.000 2249770.000
Loss carried forward . ... . . . 0.000 0.000 0.000 0.000 0.000
LOSS « = o v o o o o o s o « o =« 0.000 0.000 0.000 0.000 0.000
Total liabilities . . . . . . . . 1678221.000 1833989.000 2009758.000 2175526.000 2341295.000
Equity capital . . . . . . ... 152594.3090 152594.300 152594.300 152594.300 152594.300
Reserves, retained profit . . . . 1353059.000 1518838.0C0 1683606.000 1850375.000 2016143.000
Profit . . . . « v ¢ « « « o o & 165768.400 165768.300 165768.400 165768.400 165768.400
Long and medium term debt . . . . -0.003 -0.004 -0.004 -0.004 -0.004
Current liabilities . . . . . . . 6768.750 6788.750 6768.750 6788.750 6783.750
Bank overdraft, finance required. 0.000 0.000 0.000 0.000 0.000
Total debt . . . . . .. . ... 6783.746 6783.746 6783.746 6788.746 6788.746
Equity, % of liabilities . . . . 9.033 8.275 7.593 7.014 6.518
#ALCO - SPA foils for cépacitors --- 19.3.1993
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOIMT FROG., PRAGUE --
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Debt Service Ratio, by year
net cashi lou/debt service

__ base case
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----------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Discounted CF, Investment
18”6 1,880 Rs

2.8

1.5

__ present value, base

1.8

e.s

2] 5 18 15 28 25 38 3s
discounting rate (%)
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e COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT FROG., PRAGUE --

Discounted CF, Investment var. of initial investment costs

18”6 1,868 Rs
— present value, base
2.84 182
. v 28 2

1.5
1.8}
8.5}
8.8

2] S 16 15 20 25 38 35

discounting rate (1)
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----------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT FROG., PRAGUE --

186 1,888 Rs

Discounted CF, Investment

variation of sales prices
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R COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Discounted CF, Investment variation of operating costs
186 1,808 Rs

2.5}

2.8 ¢

__ present value, base

1.54 18 %
. 28 2
1.8
8.5
8.8
8 3 10 15 20 25 36 35

discounting rate (»)
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Sensitivity of IRR
internal rate of return

__ sales price(s)
_ . operating cost(s)
initial investment

$88$8$38

-18 0 108 28
variation in %
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---------------------------------------------------------------------- CCMFAR 2.1 - UNICO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --
Break even chart incl. finance
18"S 1,888 Rs for 5th production year
4.08]
. — annual sales
_ . total costs
3.8 .... fixed costs
2.0
T e
8.0
8 106 20 36 40 58 68 78 89 99
capacity utilization (x) B
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Break even chart incl. finance variation of sales prices
18°5 1,808 Rs for Sth production year
5.8}

—_ annual sales

4.8 . - . total costs

W ... fixed costs

... 180 z

3.8
2.8
1.0
9.9

a 18 28 38 40 50 68 7e 80 9a

capacity utilization (%)
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --
Break even chart incl. finance variation of sales price=
18°5 1,888 Rs for Sth production year
6.8 ,“/“,v
__ annual sales P Lo
5.8l _ . total costs e T
] . fixed costs T LT
..+ 28 % R
4.0 ] R 40 v "_," ’__"
3.8} - )
2.8}
1.8 st e e e e m =TT T T T -7
0.g Lxet="
8 18 29 38 408 50 68 78 88 98
capacity utilization (%)
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---------------------------------------------------------------------- COMFA? 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

1.8

Break even chart incl. finance variation of fixed costs
185 1,P88 Rs for Sth production year
4.9
— annual] sales
_ _ total costs
3.8 . fixed costs
..+ 18
2.8

28 38 410 58 60 70 89 99
capacity utilization (1)
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRACUE --

Break even chart incl. finance variation of fixed costs
10°S 1,888 Rs for Sth production year
4.8

— anmual sales
- _ _ total costs
3.8 .... fixed costs
... 28 7
...+ 48 #

() 18 28 38 410 S8 68 78 80 98
capacity utilization (x)
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Break even chart incl. finance variation of wvariable costs
8’s 1.8688 Rs for 5th production year

4.0 _ anmual sales
. . total costs
.... fixed costs
3.0 _._*+— 18 »

2.8}
107 PSS N SRS mmiEERIEIEIEIESFEES
8.0

) 18 28 38 18 =) 8 8 = 55

capacity utilization (¥)
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --
Break even chart incl. finance variation of interest
10°S 1,608 Rs for S5th production year
/
4.8 |
— annual sales
. . total costs
3.8 .... fix=2d costs
1 .+ 18 %
2.0
1'8 »o:':-:-.-:‘:—:-------:—:—:--o.-:'-—:---:-:-; .
brap e 0 I ;c PEE P EX I ER > EE » K-> TE-: EX-F X3 EX-» B> CE-3 €R- 5 €F-5 €X-) EK- 9 X - @X-v €F-> £X-? R £8-» € v @X-) KX 3 &K
8.0
8 ie 20 38 48 58 66 78 808 98
capacity utilization (x)
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Structure of Production Costs
18°5 1,088 Rs for Sth production year
i variable costs
fixed costs Mominal [Start up
1.2}
F = foreign 17.87 12.57 |raw material
1.8) T = total : 1.98 1.36 other RM
11.91 9.68 [utilities
15.70 18.15 |[energy
8.8 7.29 13.57 |labour
0.86 1.38 maintenance
8.6, 2.32 3.66 |spares
5.85 9.68 overheads
8.4 23.51 11.32 depreciation
T 13.51 18.71 |interest
8.2} 188.88 (198.88 |Total Prod C.
8.8
F F
Nominal Start production level
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COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Net Cashflow 7/ Total Sales
ratio in ()




21 UNIDO
--------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Net Profit ~/ Total Sales
ratio in ()
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cashflow Tables, construction in

Total cash inflow

Financial resources .
Sales, net of tax . .

Yotal cash outflow . .

Total assets . . . .
Operating costs . .
Cost of finance . . .
Repayment . . . . .
Corporate tax . . .
Dividends paid

Surplus ( deficit )
Cumulated cash balance

Inflow, local . . . .
Outfiow, local . . .
Surplus ( deficit )
Inflow, foreign
Qutflow, foreign .
Surplus ( deficit )

Yet cashfiow . . . . .
Cumulated net cashflow

1994

152594.300
152594.300
0.000

152594.300
152594.300
0.000
0.000
6.000
0.900
0.000

0.000
0.000

152594.300
152594.300
0.000
0.000
0.000
0.000

-152594.300
-152594.300

1,000 Rs

BALCG - SPA foils for capacitors

UNIDO/CZECHOSLOVAKIA JOINT PROG., Po

--- 19.3.1993
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---------------------------------------------------------------------- CCMFAR 2.1 - UMIDO/CZECHOSLOVAKIA JOINT PROG., PRAGI

Cashflow tables, production in 1900 Rs

Yewrwr . . - o o .. e . 1995 1996 1997 1998 1959 2000
Total cash inflow . . 382212.100 422227.300 £77496.600 634031.500 697434.500 767178.100
Financial resources . 148012.000 2577.149 ) 1851.187 821.438 903.583 993.941
Sales, net of tax . . 233200.000 419650.200 575635.400 633210.100 696531.000 766134.100
Total cash cutflow . . 382211.900 285440.900 352860.000 418060.£00 458257.600 502584 .500
Total assets . . . . 225907.690 2969.321 2118.301 964.426 1066.868 1166.956
Operating costs . . . - 48559.030 79781.500 102548.93%¢0 112603.800 124084.200 136492.600
Cost of finance . . . 12650.340 25960.680 23364.610 20768.530 18172.470 15576.310
Repayment . . . . . 0.000 14322.600 13422.600 14422.600 14422.600 14422.600
Corporate tax . . . 94764.830 162306.800 240305.600 269101.400 300517.500 334925.900
Dividends paid . . . 0.000 0,000 0.000 0.000 0.000 0.000
Sul:plus ( deficit } . 0.188 136786.400 ~ - 193636.600 215970.700 239177.000 264593.600
L

Cumulated cash balance 0.183 136785.600 - 331423.200 547393.900 786570.900 1051165 .000
Inflow, local . . . . 382212.100 422227.ibo 577496.600 634031.500 697434.600 767178.100
Outflow, local . . . . 382211.900 285340.900 382860.000 418060.800 458257.600 502584 .502
Surplus ( deficit )} . 0.188 136786.400 - 191636 .600 215970.700 236177.003 264593.600
Inflow, foreign . . . 0.000 0.000 0.000 0.000 0.000 0.000
Outflow, foreign . . . 0.000 0.000 0.000 0.000 . 0.009 0.000
Surplus ( deficit ) . 0.000 0.6C0 0.000 ¢.000 0.062 0.060
liet cashflow . . . . . -131245.500 177169,730 232423.800 251161.800 271772100 294592.600
Cumulated net cashilow -283839.700 -106670.000 1125753.8C0 370935.70C 642687.800 433780.400
BALCO - SPA foils for capaciters - 19.3.1693 !
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cashflow tables, production in 1,000 Rs

Year . . . . - - . . - 2001 2002 2003 2004 2005 2006
Total cash inflow . . 843895.800 928285.600 1021114.000C 1123226.000 1235548.000 1359103.000
Financial resources . 1093.333 1202.671 1322.934 1455.231 1600.752 1760.8238
Sales, net of tax . . 842802.500 927082.900 1019791.000 1121770.000 1233947.000 1357342.000
Total cash outflow . . 551454.400 605321.700 664685 .800 734066.400 818702.700 §34762.500
Total assets . . . . 1283.650 1412.018 - 1553.216 1708.541 1879.394 2067.333
Cperating costs . - . . 150141.900 165156.100 181671.700 199835.900 219822.800 241805.0090
Cost of finance . . . 12980.340 10384.270 7788.202 5192.134 0.000 0.000
Repayment . . . . . 14422.600 14422.6@0 14422.600 14422.600 14422.590 0.000
Corporate tax . . . 372625.900 413946.708 459250.100 512906.200 582577.900 630890.2C0
Gividends paid . . . 0.000 0.000 0.000 0.000 0.000 0.000
Surplus ( deficit ) . 292441.400 322963#@0 356428.2C0 389157.100 4165845.300 474340.500
Cumulated cash balance 1343606.000 1666570.090 | 2022998.000 2312155.000 2829000.000 3303341.000

Inflow, local . . .. 843895.800 928285.600 - 1021114.000 1123226.000 1235548.00 1356103.082

Outflow, local . . . . 551454.400 605321.700 664685.800 - 734068.400 818702.700 834762.500
Surplus ( deficit ) . 292441.400 322963.900 356428.200 389157.100 416845 .300 474330.500
Inflow, foreign . . . 0.000 0.000 0.000 0.000 0.000 0.0C¢
Outflow, foreign . . . 0.000 0.000 0.000 6.000 0.100 0.003
Surplus ( deficit ) . 0.000 0.000 ) 0.000 0.060 0.000 0.003
het cashflow . . . . . 319844.500 347770.700 378639.000 408771.900 431267.900 474380.400
Cumulated net cashflow 1263125.000 1610896080 1989535.000 2393307.000 2829575.000 3303815.067
BALCO - SPA foils for capacitors --- 19.3.1993




Cashflow tables, production in 1,000 Rs

Year . .« .« o - o s . . 2007 2008 2009
Total cash infiow . . 1495013.000 1644515.000 1808966.000
Financial resources . 1936.910 2130.600 2343.663
Sales, net of tax . . 1493076.000 1642384.000 1806622.000
' : »
Total cash outflow . . 973293.000 1070627.000 1177799.000 -
Total assets . . . . 2274.066 2501.471 ) 2751.622
Operating costs . . . - 265985.500 292584.000 321842.600
Cost of finance . . . 0.0¢ 0.000 0.000
Repayment . . . . . 0.000 ¢.000 0.000
Corporate tax . . . 705033.400 775591.400 853204.800
Dividends paid . . . 0.000 0.009 0.000
Surplus ( deficit ) . 521720.000 573837.800 631167.000
Cumulated cash balance 3825061.000 4398899.000 5030066.006
Inflow, Tocal . . .. 1495013.000 1644515.000 1808966.000
Qutflow, lccal . . . . 973293.000 1070677.000 1177799.000
Surplus { deficit ) . 521720.000 573837.800 631167.000
Inflow, foreign . . . 0.000 0.000 0.000
Outflow, foreign . . . 0.000 0.800 0.000
Surplus ( deficit ) . 0.000 0.%00 0.000
Net caskflow . . . . . 521720.000 573337.800 631167.000
Cumulated net cashflow 3825635.000 4399473.600 5030640.000
BALCO - SPA foils for capacitors --- 19.3.1993
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COMFAR 2.1

cashflow Discounting: -
—

a) Equity paid versus Net income flow: f;zb
Het present value .............. 1265108.00. at 15.00 %
Internal Rate of Return (IRRE1) ..  81.3%%

b) Net Worth versus Het cash return: ¥
Net present value .............. 1279754.09§fat 15.00 %
Internal Rate of Return (IRREZ) .. 72.17 %

c¢) Internal Rate of Return on total investment: :_
Net present value .............. 1302978.00] at 15.00 %
Internal Rate of Return ( IRR ) .. 61.61 %

Net Worth = Equity paid plus reserves

UNL0G/CZECHOSLOVAKIA JOINT PRCG.,

BALCO - SPA foils for capacitors --- 19.3.1993
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---------------------------------------------------------------------- COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAC

Net Income Statement in 1,000 Rs

YEAr v v v v v e e e e e e e e e e e s 1995 1996 1997 1998 1999
Total sales, incl. sales tax . . . . . 234200.000 419650.200 575645.400 633210.100 696531.003
Less: variable costs, incl. sales tax. 26646.830 55117.190 75418.180 82959.980 91255.930
Variable margin . . . . . . .. .. . 207553.200 364533.000 500227.300 550250.100 605275.000
As % of total sales . . . . .. ... 88.622 §6.866 86.898 86.899 66.898
Non-variable costs, incl. depreciation 29764.420 56299.600 53766.030 61479.110 64463.430
Operational margin . . . .-. . . . . . 177788.800 308233.400 441461.200 488770.900 540811.500
As % of total sales . . . . . . . .. 75.913 73.450 76.690 77.189 77.643
Cost of finance . . . . .. .. ... 12980.340 25960.680 23364.610 20768.540 18172.470
Gross profit . . . . . ... ... .. 164808.400 282272.700 418096.600 468002.400 522639.100
Allowances . . . . v v v v v o v o o - 0.C00 0.000 0.000 0.000 0.000
Taxable profit . . . . . .. . . ... 164808.400 262272.700 418096.600 468002.400 522639.100
TAX v v v e e e e e e e e e e e e e 94764.830 162306.800 240405.600 269101.400 300517.5G0
Net profit . . . . . .. .. .. ... 70043.580 119965.900 177691.100 198901 .000 222121.600
Dividends paid . . . . . . . . . . .. 0.000, 0.000 0.000 0.000 0.0C0
Undistributed profit . . . . . . . . . 70043.580 - 119965.500 177691.100 198901.000 222121.600
Accumulated undistributed profit . . . 70043.580 193009.500 367700.500 566601.600 788723.100
Gross profit, % of total sales . . . . 70.371 67.264 72.631 73.910 75.035
Net profit, % of tctal sales . . . . 29.908 28.537 30.868 31.412 31.870
ROE, Net profit, % of equity . . . . . 45.902 76.618 116.447 130.346 145.565
ROI, Net profitsinterest, % of invest. 22.157 32.903 53.561 58.493 63.963
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Net Income Statement in

Total sales, incl. saies tax . . . . .
Less: variable costs, incl. sales tax.

Variable margin . . . . .. ... ..
As % of total sales . . ... .. ..

Non-variable costs, incl. depreciation

Operational margin . . .. . . .. ..
As % of total sales . . .. .. ...

Cost of finance . . . . . . . .. . .

Gross profit . . . . . .. . ... ..
Allowances . . « « v v o« o o o o o .
Taxable profit . . . . . . . . . . ..
TAX v v e e e e e e e e e e e e e e

Net profit . . . . . ... ... ...

Dividends paid . . . . . . . . . . . .
Undistributed profit . . . . . .. . .
Accumulated undistributed profit . . .

Gross profit, % of total sales . . . .
let profit, % of total sales . . . .
ROE, ket profit, % of equity . . . . .
ROI, Net profit+interest, % of invest.

UN D0/ CZECHOSLOVAKIA JOINT PROG., PRA

. CCHEAR 2.1 -
1,000 Rs

2000 2001 2002
766184.100 842802.500 927082.900
100381.600 110419.700 121361.700
665802.500 732382.800 805621.100
86.898 86.893 86.895
67746.310 71357.410 75329.640
558056.20Q° 661025.300 730291.500
78.056 78.432 78.773
15576.410 12980.340 10384.270
532479.800 648045000 719907.300
0.000 0.000 0.020
582479.800 648045 .000 715907.300
334925.900 372625.900 413946700
247553.900 275419.100 305960600
0.000 0.000 0.000
247553.900 275419.100 305960.60¢
1036277.000 1311696060 1617657.600
76.023 76.892 77.€53
32.310 32.679 33.003
162.230 180.491 200.506
70.010 76.694 81.079

2003

1019791.000
133607.900

79.083

758595.900

6.000
798695.900
459250.100

339445.800

0.000
339445.800
1957103.000

78.320
33.286
222.450
92.232

21 UNID9D

2062

1121770.CCC
146968.7G2
974801.600
86.839

77598.70C
897202.903
79.65;

5192.133
892010.803
0.0c0
892010.800
512906.2C3

379104.603

0.0C5
379104.603
2336207.0C

---19.3.1993
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-

Net Income Statement in 1,000 Rs

YOAr . .« o o - e e e s e s e e e e s 2005° 2006 2007 2008 2009

Total sales, inct. sales tax . . . . . 1233947.000 1357342.000 1493075.000 1642384.000 1806622 .000
Less: variabie costs, incl. sales tax. 161665.600 177832.100 195615.300 215176.900 236694.600
variablemargin . . . . . . . . . .. 1072282.000 1179510.000 1297461.000 1427207.000 1569928.000
As % of total sales . . .. .. ... 86.898 86.899 £6.898 86.899 86.898
Non-variable costs, incl. depreciation 59102.670 64918.390 71315.690 78352.700 86093.410
Operational margin . . . .°. . . . . . 1013179.000 1114592.000 1226145.000 1348854.000 1483834.000
As % of total sales . . . ... ... 82.109 82.116 82.122 82.178 62.133
Cost of finance . . . . . . .. ... 0.000 0.060 0.000 0.000 0.000
Gross profit . . . . . . . . . - ... 1013179.000 1114592.000 1226145.000 1348855.000 1483834.000
Allowances . . . . « + « v o v+ - .« - 0.000 0.000 0.000 0.000 0.000
Taxable profit . . . . . . . .. ... 1013179.000 1114592.000 1226145.000 1348855.000 1483834.000
TAX v v e e e e e e e e e e e e 582577.900 640890.200 705033.400 775591.400 853204.800
Het profit . . . . . . . . . . -« .. 430601.100 473701 .400 521111.700 §73263.100 630629.600
Dividends paid . . . . . . . . . . . . 0.000 0.600 0.000 0.000 0.000
Undistributed profit . . . . . . . . . 430601.100 473701.400 521111.700 573263.100 630629.600
Accumulated undistributed profit . . . 2766808.000 3240510.000 3761621.000 4334885.000 4965514.000
Gross profit, % of total sales . . . . 82.109 82.116 62.122 82.128 82.133
Het prcfit, % of total sales . . . . 34.896 34.899 34,902 34.904 34.9C/
POE, Net profit, % of equity . . . . . 282.187 310.432 341.502 375.678 413.277
RCI, Met profit+interest, % of invest. 114.215 125.545 137.987 151.647 166.647

Y
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----------------------------------------------------------------------- COMFAR 2.7 - UNIDO/CZECHOSLOYAKIA JGINT PRIG., P

Ccashflow Tables, construction in 1,000 Rs

Year . . . . . - . . . 1994
Total cash inflow . . 152594.300
Financial resources . 152594.300
Sales, net of tax . . 0.000
Total cash outflow . . 152594.300
Total assets . . . . 152594.300
Operating costs . . . - 0.000
Cost of finance . . . 0.000
Repayment . . . . . 0.000
Corporate tax . . . 0.000
Dividends paid . . . 0.000
Surplus ( deficit ) . 0.000
Cumulated cash balance 0.000
Inflow, local . . .. .152594.300
OQutflow, local . . . . 152594.300
Surplus ( deficit ) . 0.000
Inflow, foreign . . . 0.000
Qutilow, foreign . . . 0.000
Surplus ( deficit ) . 0.000
Net cashfiow . . . . . -152594.300
Curulated net cashflow -152594.300
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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 )
Cumulated cash balance

Inflow, local

Qutflow, local . . . .
Surplus ( deficit )
Inflow, foreign
Qutflow, foreign . . .
Surplus ( deficit )

Net cashflow . . . . .
Cumulated net cashflox

1995

3g2212.1¢C0
148012.0C0
234200.000

287447.000
225907.600
45559.030
12980.340
0.000
0.000
0.000

94765.030
94765.030

382212.100
287447.000
94765.030
0.0620
0.000
0.000

-36480.620
-1£9074.900

1,000 Rs
199 1997
422221.300 577496 .600
2577.149 1851.187
419650..200 §75645.400
123134.100 142454500
2969.321 2118.301
79781.500 102548.900
25960.680 23364.610
14422..600 14422 .600
0.000 0.000
0.000 0.000
299193.200 435042.200
393858.300 828900.400
422227.300 577496600
123136.100 - 142454.500
299093.203 435042.200
0.000 0.000
0.0u0 0.000
0.000 0.000
339476500 472329.400
150401600 623231.000

1998

634031.500
821 438
633210.100

148959.400
964.426
112803.800
20768.540
14422.600
0.000
0.000

485072.100
1313973.000

634031.500
148959. 400
485072.100
0.000
6.000
0.000

520263.300
1143494.000

697334.
903.
695531.

157740.

539694.
1853667.

697434.
157740.
539694,
.000

0.
‘0.

0

572289.
.00¢
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2000

767178.100
993.941
766184.100

167658600
1166.956
136492.600
15576.410
14422.600
0.000
0.000

599519.503
2453187.000

767178.100
167658.600
599519.509
0.000
0.000
0.030

629518.500
2345302.000




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

Intlow, local

Outflow, local . . . .
Surplus { deficit )
Inflow, foreign
Outflow, foreign . . .
Surplus ( deficit )

Net cashflow . . . . .
Cumulated net cashflcw

2001

843895.800
1093.333
842802.500

178628.500
1283.650

- 150141.900
12980.340
14422.600
0.0c0

0.000

665067.400
3118254.000

843895.800
178828.500
665067.400
0.000
0.000
0.900

€92470.300
3037773.000

production in

1,000 Rs
2002 2003
925265.600 1021114.000
1202.671 1322.934
927052.900 1019791.000
191375.000 205435.700
1412.018 1553.216
165156.100 181671.700
10334.270 7788.202
13422.600 14422.600
0.000 0.0C0
0.000 0.000
736910.600 815678.300
3855165.000 - 4570843.000
928235.600- 1021114.000
191375.000 205435.760
736910.600 815678.300
0.00C 0.000
0.000 0.000
0.000 0.000
761717.400 83786%.1C0
3799450.600 4637379.000

COMFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PRCG., PRAGL
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2003 © 2005 2006
1123226.000 1235548.000 1359103.000
1455.231 1600.752 1760.828
1121770.000 1233947.000 1357342.000
221162.200 236124.700 243872.300
1708.541 1879.394 2067.333
199338.500 219822.800 241805.C09
5192.134 0.000 0.0Co
14322.600 14422.590 0.000
0.000 0.030 0.000
6.000 0.000 0.000
902063.400 999423.330 1115231.638
£572907.000 6572330.000 7687561 .000
1123226.000 1235548.000 1359103.0C0
221162.200 236124.790 233872.300
902063.400 999423.300 1115231.0C5
0.000 0.0920 0.005
6.000 0.000 0.002
0.0C0 0.C00 0.0Ch

921678.1C0 1013846.000C 1115231.0C3
5559057.0609 15724903.000 7688134.007
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Cashflow tables, production in 1,000 Rs

YeGr . o - - h e e e - 2007 2008 2009
Total cash inflow . . 1495013.000 1644515.000 1808966.000
Financial resources . 1936.910 2130.600 2343.664
Sales, net of tax . . 1493076.000 1642384.000 1806622 .000
Total cash outflow . . 263259.600 295085.500 324594 .300
Total assets . . . . 2274.056 2501.471 2751.622
Operating costs . . . - 265985.500 292584.000 321842.600
Cost of finance . . . 0.000 " 0.000 0.000
Repaymeni . . . . . 0.000 0.000 0.000
Corporate tax . . . 0.000 0.000 0.000
Dividends paid . . . 0.000 0.000 0.000
Surplus ( deficit ) . 1226754.000 134942G.000 1484372.000

Cumulatea cash balance 8914314.000 10263740.000 1174812v.000

Inflow, local . . .. 1495013.000 1644515.000 - 1808966.000
Qutflow, local . . . . 268259.600 295985.500 324594.300
Surplus ( deficit ) . 1226754.000 1349429.000 1484372.000
Inflow, foreign . . . 0.000 0.000 0.000
Outflow, foreign . . . 0.000 0.000 0.0c0
Surplus ( deficit ) . 0.000 0.000 0.000
Net cashfiow . . . . . 226753.000 1349429,000 1484372.000

Cutulated ret cashflow 8914887.000 10264320.000 11748690.000
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-------------------------------------- e COMEAR 2.1 - UGRICO/CIECHOSLOVAKLIA JOINT PROG., ¥
Cashflow Discountirg:
a) Equity paid versus Net income flow:
Net present value .............. 3183175.00 at 15.00 %
Internal Rate of Return (IRREL) .. 155.27 %
b) Ket Worth versus Net cash return:
Net present value .............. 3197822.00 at 15.00 %
Internal Rate of Return (IRREZ) .. 138.41 %
¢) Internal Rate of Return on total investment:
Net present value .............. 3221046.00 at 15.00 %

Internal Rate of Return ( IRR ) ..  115.53 %
Net Worth = Equity paid plus reserves
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e memmmemmememeeoceomsceees oo —omoeaoo COMFAR 2.1 - UNEDG/CZECHOSLOVAKIA JOINT PROG., PRE

Net Income Statement in 1,000 Rs

YOAr o v o o e e e e e e e e e w5 - 1996 1997 1998 199¢
Total sales, incl. sales tax . . . . . 234200.060 419050.200 575645.400 633210.100 696531.00C
Less: variable costs, incl. sales tax. 26646.830 55117.19G 75418.180 87959.980 91255.98C
Variable margin . . . . . . . . . .. 207553.200 364533.000 500227.300 550250.100 605275.000
As 5 of total sales . . . ... ... 88.622 86.866 86.898 86.899 86.89¢
fion-variable costw, incl. depreciation 29764.420 56299.600 58766.030 61479.110 64463 .480
Gperational margin . . . : . . ... - 177788.800 308233.400 441401.200 488770.900 530811.500
As % of total sales . . .. ... .. 75.913 73.450 76.690 77.189 77.64%
Cost of finance . . . . . . .. ... 12980.340 25960 .680 23364.610 20768.540 18172.47C
Gross profit . . . . . . . . . .. .. 164808.460 282272.700 418006 .600 468002 .400 522639.10¢
AlTawances . .« o v o o o o o o 0w - 0.000 0.000 0.000 0.00C 0.00f
Taxable profit . . . . . . .. .. .. 164808.496 282272.700 418096.600 468002.400 522639.100
TAX v v v e e e e e e e e e e e e 0.000 0.000 0.000 0.000 0.00¢
Het profit . . . . . . . . .« ... 163808.400 282272.700 418096.600 468002 .400 522639.100
Dividends paid . . . . . ... ... s 0.000 0.090 0.000 0.000 0.00¢
Undistribuled profit . . . . . . . .. 164308.400 282272.790 418096.600 468002.400 522639. 160
Accumulated undis.ributed profit . . . 164303.400 437031.100 865177.830 1333180.000 1855313. 000
Gross profit, % of total sales . . .. 70.371° ) _67,264 72.631 73.910 75.03¢
Net profit, % of total sales . . . . 70.371 67.264 12.631 73.910 75.03¢
ROE, Met profit, % of equity . . . . . 105,601 - 184.933 273.992 306.647 342.507
ROI, Met profitsinterest, % of invest. 47.4%6 82.172 117.605 130.159 143.957
'BALCO - SPA foils for capacitors --- 19.3.1993
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Net Income Statement in 1,000 Rs
YEAr . & v o e e e e e e e e 2000 2001 2002 2003 2004
Total sales, incl. sales tax . . .. 766184.100 842802.500 927082.900 1019791.000 1121770.000
Less: variable costs, incl. saies tax. 100381 .600 110419.700 121461.700 133607.900 146968.700
variable margin . . . . . . . . ... #65802,500 732382.800 805621.100 886183.200 974801.600
As % of total. sales . . . .. .. .. 86.898 §6.893 86.898 56.899 86.899
Non-variable costs, incl. depreciation 67736.310 ° 71357.410 75329.630 79699.360 77598.700
Operational margin . . . .-. . . . . . 598056 . 20D 661025.300 730291.500 806484.100 897202.900
As % of total sales . . . ... ... 78.056 78.432 18.773 79.083 79.981
Cost of finance . . . . ... . ... 15576.410 12980.340 10384.270 7788.202 5192.134
Gross profit . . . . . . . . - . ... 582479.800 648045.000 714907.300 798695.900 §92010.800
Allowances . . « « « « v v o e e e . - 0.000 0.000 0.000 0.600 0.000
Taxable profit . . . . . . . - . ... 582179.800 648045.000 7195907.300 798695 .900 892010.800
1 £7 S 0.0Q0 0.000 0.000 0.000 0.000
Net profit . . . . . . . - . .. ... 532479.800 648045.000 719907.300 798695.990 892010.800
Dividends paid . . . . . . . . ... 0.000 - 0.000 0.000 0.000 0.000
Indistributed profit . . . . . . . .. 582479.800 ] $43045.000 719907.300 793695.900 892010.800
Accumulated undistributed profit . . . 2438299.000 ~3086344.000 33806251.060 1604537.000 5496958.0060
Gross profit, % of total sales . . . . 76.023 76.892 77.653 78.320 79.518
Het profit, % cof total sales . . .. 76.023 76.892 77.653 78.320 79.518
ROE, Net profit, % of cquity . . . . . 331.718 424.685 471,779 523.411 584.564

1

ROI, Het profit+interest, % of iavest. 159.122 175.786 194.0%¢& 214.218 238.15%
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Net Income Statement in 1,000 Rs
YEAT o s e e e e e e e 2005 2006 2007 . 2008 2009

Total sales, incl. sales tax . . . . . 1233947.00¢ 1357342.000 1493076.000 1642384.060 1806622.000
Less: variable costs, incl. sales tax. 161665.690- 177832.100 19%615.300 215176.900 236694.600

Variable margin . . . . . . . . . .. 1072232.000 ) 1179510.002 1297461.000 1427207.000 1569928.000
As % of total sailes . . . . . .. .. 86.898 86.599 86.898 86.899 86.898

Non-variable costs, incl. depreciation 59102.670 . 64918.390 71315.690 78352.700 86093.410

Operational margin . . . . . e e . 1013179.00Q ~ 1114592.000 1226145.009 1348854.000 1483834.000
As % of total sales . . . . . . ... 82.109 82.116 82.12¢ 82.128 82.133

Cost of finance . . . . . .. . ... 0.000- 0.000 0.000 0.000 0.000

Gross profit . . . . . . . . . . ... 1013175.000 1114592.000 1226145.000 1348855.000 1483834.000
Allowances . . . - .« .« .+ o o« v . - 0.000 0.000 0.000 0.000 0.000
Taxable profit . . . . . . . . . ... 1013179.080 11145592.000 1226145.00C 1348855.000 . 1483834.000
TAX v v e e e e e e e e e e e e e e s 0.000- 0.000 0.000 0.000 0.000

Net profit . . . . . . . . . . .. .. 1013179.000 1114592.C00 1226145.000 1348855.000 1483834.000

Dividends paid . . . . - . - . . . .. 0.000 0.000 0.000 0.000 0.000
Undistributed profit . . . . . . . . . 1013179.060 "1114592.009 1226145.000 1348855.000 1483834.000
hccunulated urdistriouted profit . . . 6510137000 7624729.030 6850874.600 10199730.000 11683560.000

Gross profit, % of total sales . . . . 82.109 82.116 82.122 82.128 82.133
Net profit, % of total sales . . . . 82.109 .16 82.122 82.1.2 82.133
ROE, Wet profit, % of equity . . . . . 663.969 730,428 603.532 8383.948 972.405
ROI, Net profitrinterest, % of invest. 268.744 . 295.399 324.674 356.816 392.100
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