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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 
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NCAER 
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WWfP 

WWfP 

LV 

HV 

D.C. 

DB 

AC 

t 

tpy 

hrs 

p.a. 

Bharat Aluminium Company, Ud. 

Polytechna/Metalconsult 
- author of Feasibility study 

National Council of Applied Economic Research 

Super purity aluminium 
aluminium content min. 99.95 % and above 

High purity aluminium 
Aluminium content min. 99.95 % and above 

Commercial purity aluminium 
aluminium content about 99.5 % 

Foil treatment plant 

Water treatment plant 

Waste water treatment plant 

low voltage 

high voltage 

direct current 

distribution board 

air conditioning 

metric ton 

metric tons per year 

hours 

purity analysis 

DRAFT FINAL REPORT., Volume I. Page S 



I 
I 

1. EXECUTIVE SUMMARY (RESUME) 

1.1 Project background and history (Char:•ter 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 Repon 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 V AMI 
(Russia). This project has not been implemented. Another UNiDO Contract No. 921090 has 
been signed between UNIDO and Polytechna 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 
produce1;; 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 V AMI 
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 disposa! 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 s~veral purity grades SPA/year and 
their equivalent in foils. Projected demand 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 c-tudy. 
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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 Rslkg 

- anode plain foil - IO tpy - 350 Rs/kg 

The expected sales reve!lues 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 I and 
2. 

Besides the CPA, other industrial products are used (chemi::als for etching and forming, 
chemicals for treatment of water and for disposal of used water) and utilities (electric power. 
raw water, compressed air). 

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

- chemicals for etching and forming 
- chemicals for treatment of water 
- electric power 
- raw water 
- compressed air 

1.4 J.u.ation and site (Chapter 5) 

BALCO operal.es two units located on sites at: 

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

136.8 t 

106.5 t 

10,530 MWh 
96,000 m3 

294,000 m3 
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I Korba is a large integrJted aluminium complex established at the end of l 970's as a •green 

field" project with sufficiently provided infrastructure and based on principles of zonal 
planning. 
Nature of main production buildings is mainly steel structure provided with cranes. 
Supplementary buildings are mainly precast ;;oncrete structures. 

The area is highly industrialized with rich rnw material resources. 

Bidhanbag is a medium size metallurgical plant set up a the end of I 930's and gradually 
extended until l 960's. 
}.fain pro<luction buildings are precast concreLe structures. 

Industrial water and electric power is available in the unit. 

The area 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, tedrnical propmal for technology and for C•>nstruction is identical for both 
lrn:ations Im·estmenc cost for technolngy and for construction in each site is almost the same. 
More impurtant is operational cost or other factors. 

Oper;:tion;1l costs difkr for th~ following reasons: 
- ekctric.t! p1:wer is mllrc exp.:nsive in Bidhanbag than in Korba, 
- tramport~1ti11n of Al semiproJucts is necessary in both ways if FTP is located in Korba. 

On the basis of e1.:onnmic evaluation the preferable location of FrP is in Korba. Savings on 
operational cost is not substantial anc.l therefore in the process of evaluation also other factors 
may be of a signifo;am:e, e.g. overall development of the company, social aspects 
(employment) and others. 

l.4.2 Impact of FTP on the em·ironment 

For treatment of condenser foil anorganic salts are needed in quantities as follows: 
- for etching and forming operations 136.5 tpy 
- for water treatment plant 106.5 tpy 

In total 243.0 tpy 
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Most of the dissolved salts and used water will be drained from the process into waste water 
treatment plant, which fonns part of the technological process. 

Liguid w.1ste contains salts in the quantity of 3,000 - 4,000 mg/I and before being discharged 
they must be diluted twice with other liquid waste inside of plant. 

Solid waste contains Al (OHh with dissolved salts and will be carried to deposit site in fonn 
of mud. 

Ay away waste is negligible, only vapours are extracted from, basins during etching and 
fonning 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 scrnp. According to VAMI project utilization of SPA is 67 'k 
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 of anode foil is 210 tpy and 90 tpy of 
cathode foil. The capacity can be increased to 300 tpy by increasing time fund of the 
equipment from 6,000 hrs to 8,000 hrs and by increasing number of workmen from 87 to 100. 

The 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 <ind 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 mill 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 
dcmineralized water 
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Treatme11t of water is provided in the water treatment plant. Disposal of waste water is 
provided in the waste water treaunent 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 HY foil. 2 - 20 V 
.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 B1dhanbag (depending 
on the resolution about location) will be made via ground cable into 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 ventilatioP and extract. 

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

After construction. process of purifying of SPA proposed by V AMI 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), c.:hemical engineer (laborab1ry), electric engineer (cl. 
shop), supervisor for water treatment, supervisors for produclion. 

SJpervisors 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 ml..;t have a university degree and minimum of 10 must 
have secondary school education. 

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

In Bidhanbag one additional shift will be needed for production of plain foil en 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: 

l 
2 
3 
4 
5 
6 
7 
8 
9 

Establishment of project team 
Basic engineering 
Tendering 
Evaluation of bids and awarding contracts 
Working of drawings 
.Constru:aon 
Supply and erection of equipment 
Start up and commissioning 
Production 

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

1.9 Financial appraisal (Chapter 10) 

. Financial analysi:i 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 subjectc; 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 
manne1· in this summary, with reference to a detailed data description in chapter 10. The 
project alternative with foil treatment in Korba i-; used in the summary, since the financial 
~ _ -1metcrs 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 

Land, site preparation, development 
Buildings and civil works 
Auxiliary and service facilities 
Incorporated fixed assets 
Plant machinery and equipment 
Pre-production capital expend 
Working capital 

Total 

Project financing: 

1994 

968.440 
28,327.780 

0.000 
21,334.400 
42,947.140 
59,108.500 

0.000 

15,2686.300 

1995 

o.ooo 
0.000 
o.ooo 
o.ooo 

22, 1351. 000 
o.ooo 

849.217 

22,2200.200 

Equity and loans in 50-50 ratio are assumeJ 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 financing has been adopted (l,000 R~): 

Year 

Equity 
Loan 

1994 1995 

15,2686.300 0.000 
o.ooo 14,3228.100 

A long-term loan (I 0 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 arc extensively modified during thL: first years of operations in accordance with 
the production build-up and due to initial utilization of imported input materials. An already 
'stabilized' year (I 999 - 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 

Factory costs 
Administrative overheads 
Indir. costs, sales and distrib 
Direct costs, sales and distrib 
Depreciation 
Financial costs 

Total 

Of it 45.468 % variable. 

Financial analysis 

1999 

76,747.000 
2,655.580 
1,408.458 

o.ooo 
31,636.010 
18,046.740 

130,493.800 

The financial analysis shows a very high degree of profitability for both alternatives of the 
project giving a good level of project stability UP.df!r worsening conditions (lower sales, higher 
costs). The following parameters represent some of the typical financial statements of the 
projet:t (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= 51.23 % 

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: 

The break-even chart indicates the break-even point at approximately 17 % which is a very 
satisfactory value. 

DRAFT FINAL REPORT. Volume I. Page 13 



I 

Sensitivity analysis: 

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

The former analysis has been in particular aimed at decreasing sales prices and increasing 
fixed part of total production cosli which may become potential risk parameters. Variation of 
1 O, 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 invesunent 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 fi~ancial point of view, the alternative assuming the foil treatment facility in 
Korba is slightly better. Higher transporution 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 Aluminium complex at Korba (M.P.) with a production capacity 
of 100,000 tpa of aluminium metal along with matching capacity semi like rolled and exttuded 
products, Properzi continuous cast and rolled rods, etc. In addition. BALCO also oper.ttes a 
semi fabricatil)n 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/84/007 by V AMI, 
(Russia). 

In the meantime, a market survey was conducted by BALCO to assess the potential demand 
for SPA metal, which reflected 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 or the project idea 

Etched and farmed foils are the main inputs in electrolytic condensers. 

Electrolytic condensers basicaUy consist of two metal plates electrically insulated by a 
dielectric medium. Aluminium of hii;h 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 cap~citor manufa~turer is currently having etching facilities and neither there h a 
plan for h~ving the same. Two of capacitor manl!facturers (KELTRON, Cannanore ;:nd 
ELCOT New Ern Technologies, Hosur) have some capacity for forming of low voltage anode 
foil, but substantial quantity of high voltage anode foib are being imported. 

BALCO intends to establish experimental demonstr.ition unit (EDU) consisting of new plants 
for production of supei pure aluminium (SPA) and for treatment of plain foils. P~oduction 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 

111e initiator of the EDU project is Bhar.it Aluminium Company Limited (BALCO), a 
Government of lnilia undertaking. BALCO was founded in the year 1965. The head office 
is located in Ne\' _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) h)(;ateJ about 250 
- 300 km from Cakutta. It consists of foundry, extrmion plant, rolling plant and foil plant 

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

Rep.irt by r-.;Cr\ER (Nation~tl Council of Applied fa:onumi~ Rese•m:h) titkd "Market 
Surwy anJ Study of Super Pure Aluminium". 

Rep1m by Department of Science and Technology of Government of India titkd 
'Technohigy Status Report on Electrolytic Capacitors". 

Market survey r~flcctcd absence of demand for SPA ml!tJ!s as ingots but there is a substantial 
demand for SPA as metal foils both etched and formed. Therefore, it was <kcidcd 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 Conrract No. 921090 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 
nExperimental Demonstration Unit (EDU) for Manufacturing Super-pure Aluminium and 
Condenser Foils from itn- Feasibility Study. The project DP/IND/84/007 executed by UNIDO 
is a pre-stage for manufacturing condenser foils. 

DRAFf FINAL REPORT. Volume I, Page 17 



3. MARKET ANALYSIS AND MARKETING STRATEGY 

3.1 Market analysis 

"Market 3urvey and Study of Super P:!rity Aluminium" (Volume I. Main Report. (Indian) 
National Cmncil of Applied Econor.. . .: Research - NCAER. April 1991) has been at the 
disp('sal to the feasibility study team as a principal background for the market demand 
considerations. 

The survey was sponsored by BALCO Ltd. and it represents a good survey of the super purity 
aluminium market both in India and in the world. taking into consideration its contemporary 
state and including some scenarios of the future demand devel0pment. 

The find!ngs 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 (llaly, Japan, Germ:my, France, Switzerland, 
United Kingdom, Poland), 

creating a domestic production capacity for SPA (purification and ~ubsequent etching 
and forming operations), 

some combination of the previous two possibilities leading to partial impcn 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 finali1.ed 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 Ute possibility of exporting some part 
of the domestic production. 

From this particular project point of vie" 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 ?roduction 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. 

""lle use of the SPA in India is oriented into four sectors: 
- Electrolytic condensers (95 % of the entire demand), 
- Aeronautical industry, 
- Electronic industry. 
- Atomic energy. 

Thus, this prnject dealing with the production of SPA foils for capacitors covers a decbive 
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 detennination of the potential market. Whereas the actual (past) dema.1d 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 (!py) following two altemative scenarios - 80 kg 
SPA per l 0.000 capacitors (Sc.1) and reduced to 75 kg SPA per 100.000 capacitors after 1996 
(Sc. 2). 

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

Year Demand 

1985 141.81 

J 1986 164.60 
1987 223.67 observed 
1988 265.89 
19S9 284.04 

Sc.I Sc.2 
1990 318.65 
1991 353.30 
1992 3~7.94 

1993 424.53 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 'if- yearly in 1975 - 1987), covering <i.lmost the entire SPA demand in India. It may be a 
subject of <list:ussion, whcth~r such an increase rate would keep a con:;tant patt~rn <luring a 
p;!ricd of 30 years without any tendency to rnme saturation level. Neverthi:less, it is obvious 
th;!: aay of its future estimaies stands higher than the prutlm:tion capat:ity of EGC analyzed 
in this project. 

ln should b,:; t:!ken into a(ClJUnt that the cap;1city of the SPA purification bein~ the initial 
o:~~ratinn of the whnk foils manufacturing process is detem1i:ted by th~ VA..\ll project of 
I %6 and shuu!J be (in acc0rdance with the Terms of Reference) respected. 

Therefore. it will be the production capacity of EDU that will determine 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 deveiopmcnt in the market and of the experience with SPA 
produt:tion 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 programme 

The sales prngramme 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 plain foils for bi-polar capacitors 
Further, SPA < 99.98 % earmarket for lead wires, tab sheetc;, etc. is obtained as by-product. 

***NOTE· .. ..,.* 
In colltrast n·ith Market Sun-ey this report considers also tile utili:::atio11 of SPA purity grade 99.98% 
a11d above for production of anode foil. 

Mark~ting strate!!v 

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 (al least at present) higher than the assumed capadty of the 
projected demonstration unit - being approximately 430 vs. 340 tpy of SPA slabs 
equivalent respectively. 

Th~ c~pacitor manufacturers are not interested in utilizing the super purity aluminium 
in sbbs for iheir own manufacture of foils. 

\Y'.1.:r·:-as th·~re is some capacity for forming of <tn11J::: foils at some l>f thi.! <.:apaciror 
ff1::nuL1..:turers (•Jr tht: foils imported are already m~atcJ i01 this way). th:::re b nt1 
ch. i1ing b:ility there anJ no plans for establishing it. 

The market is fully saturated by imports, but the manufa~turers of capacitnrs arc 
\Villing to utilize domestic foils. 

Th~ on!~ conditions are competitive prices and. in particul;1r, the quality which mt:'.'£ 

b~ crimparable with that of the imrmtcd material. 

E"timat.:- nf s:1ks ren!nu~s 

The NCAER report indicates the following market pril:es for the year of 1995: 
- SP;.\ low voltage anode foi I 2,350 Rs/kg 
- SPA high voltage anode foil 3.340 Rs/kg 
- CPA etd1ed cathode foil 990 Rs/kg 
- SPA plain foil<; 350 R"'kg 
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Sales revenues per year will then depend on the production program \Vhich is indicated below 

in the corresponding part of the study. 

***NOTE"'-'* 
The sales rt'n'llltt'S of tire lower grade SPA utik:.ed for otlte!" purposes than capacitor foils are 11or 
induded in the sales within this project as assumed a11d agreed with BALCO. 

Production pro!!.ramme and plant capacit\· 

As ind_icateJ abm·e, the capacity of the demonstration unit is the parameter which has a 
decisiv,;! influence on the quantity of production. 

The structure of the production programme has been adapted to the structure of the demand 

typical for le<!ding capacitor manufacturers. 

After several modifications the following productic•n programme :md capacity has been 

adopted for this project: 
- anode foil (low voltage) 
- anode foil (high V1)Irage) 
- cathode foil 
- plain SPA foil for bipolar condenser 

100 tpy 
50 tpy 
60 tpy 
IO tpy 

Rderring to the indicated saks prices above, the expected safe., revenues p~r year could be 

e!'timated ~•t 464.9 mil Rs/year. 
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4. MATERIALS AND OTHER PRODUCTION FACTORS 

.i. t Characteristics of raw materials and inputs 

111e raw materials. and semi-prodm:ts can be divided according to 3 stages of pro<luctian: 

l ~ stag·~ 

2. st.1ge 

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

- SPA slabs for production of anode foil and CPA slabs for production of 
l·athod~ 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 th~ raw materials and semi-products needed in the 3. stage are specified. Other 
r<tW materials for purification of metal (1. stage) are stated in VAMI project. The slabs are 
spe·.:ified in scheme 6.02 and 6.03. 

4.1.1 Classification of materials for treatment of foils 

Raw material~ :ind inputs required for production of treated aluminium conden!'er foil: 

- plain aluminium anode foil 
- pLtin alumini11m catl!n:k foil 
- d~!Pr:d;: p;· n:·frium NaCl 
- sulphar~ uf s1:Jium ~;i:!S0-1 
- burk add H3BO, 
- phosphoric acid H3P01 

- <lihydrnphosphat~ of mnmonia NH-1H 2P04 

- ammonia hydrate NI-1.;0H 

4.1.2 Rcquirunents for raw materials and inputs 

For prrn.:~ssing of aluminium condr:.!nser foil by etching and forming the foils with tht: 
following pmamet..:rs <ire to be used: 

Anode foil - purity of aluminium 
- foil thickness 
- foil thickness - bipolar capacitors 
- foil width 
- weight of coil 

99.98 % minimum 
0.07 - 0.1 mm 

0.04 mm 
500 mm 

50 - 80 kg 
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Cathode foil - quality of foil 
a) purity of aluminium 99.5 <;;. minimum 
b) alloys of AIMn, AICul\-ln, AlFeMn. amount of alloyed elements t:p to 2<;f 

- foil thickness 0.02 - 0.05 mm 
- foil width 
- weight of coil 

Chemicals required for etching and forI!ling process: 

NaCl . 
Na2S04 

H3B03 

H3P04 

NH.J-I~P04 
NH.PH 

- technical purity 
- technical purity 
- p.a. 
- p.a. 
- p.a. 
- p.a. 

500 mm 
50 - 80 kg 

Concentr~1tion ot chemicals required for water treatment and disposal of waste wat~rs: 

WTP - FeCly6H20 - min. content of FeCl3 

- Ca(OHh 
- H!S04 

- NaOH 
WWTP - NaOH 

- .'\12(S04), 

Flow sh~.:!L~ of mati.~rial and utilities are given on No. 4.01, 4.02, 4.03. 

-1.2 Consumption of r~m materi:.lls, wntcr and energy 

60 <;;. 

84 s~ min. 
9-1- c:;c. min. 
98 Ch- min. 

Th-:: amount of 21 o tons of treated aluminium foil for production ,)f electrolytic condensers 
is envis<1g1::d in the following assortment: 
100 tons of L V anode foil for etching only 
50 terns of HY ano1.k foil for etching out of which 40 tons for forming 
6(1 tons of cathCldC foil for etching only 

Thi:: consumptillll of raw materials and energies for the stated assortment is cakulat~J as 
follows: 
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Consumption of plain foils 

TABLE 4.01 

SORT OF MATERIAL UNIT AMOUNT 

I Anode Al foil for treatment t 257 
2 Anode Al foil for bipolar cap. t IO 
'"' Cathode Al foil t 75 J 

Al foil in total t 342 

Amount of chemicals rec1uired for etching and forming 

TABLE 4.f12 

ITEl\'I DESCRIPTION Requirernenc Requirement 
in kg/t of foil in t in total 

l NaCl 432.8 89.0 
2 NalS04 I 10.7 r ""' 

__ ., ___ 

3 H,P04 (fur passivation) 
I 

30.0 Ui 
4 H3P04 (for fonning) 100.0 -Ul 
5 H 3B03 364.0 14.56 
6 NH.;OH 40.0 1.6 
7 NH4H2PO.i (for p~ssivation) 45.0 1.8 
8 !':H"H2PO_, (for forming) 20.0 0.8 

I In total 136.X 

Chcmic~1ls required for water treatment and for disposal of waste waters 

TABLE 4.03 

ITEM DESCRIPTION Concentration Requirement 
in t/y~ar 

For production of demi water 
I FcCl1 • 6Hp 60 c;c. min. 5.0 
2 Ca (0Hh 84 "( min. I OJl 
1 H2S04 94 'iC min. 24.0 
4 NaOH 9X % min. 17.0 

For 1VWTP 
5 Nao;1 45.0 
6 Al2(S0.1) 3 55 

In total 106.5 t/ycar 
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Consumption of el. power per 1 t of treated foil 

TABLE 4.04 

Son of foil M\Vh 
Et:;hing Forming In total 

Anode LW 25.0 
I 

29.0 54.0 
Anoc.i~ HW 25.0 159.0 184.0 
Cathode 7.0 - 7.0 

Consumption of el. power for the m·erall assortment for the production of 210 t/year 

TABLE 4.05 

Sort of foil tpy l\1\Vh 
etching forming in total 

Anode LY 100 - 2,500 
Anode I-IV 50 - 1,250 
Anode HY - 40 6,360 
Cathode 60 - 420 

I In total I 10.530 
::............-

Comumptinn of comprei;sed air (•.vithout oil admixtures) is 1,400 m3/t of treated foil. 
0 1midering tre:.itm~nt of 210 t of foil the overall need of compressed air is 294,000 m;/year. 
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\Vater requirement 

TABLE 4.06 

ITEM SORT OF WATER UNIT 
AMOUNT 

1 Demineralized water for rinsing of foils m1/hr 6.0 

·2 Clarified and filtrated water for r11
1/hr 3.0 

technology, preparation of solutions, 
laboratory 

.... Re-filling to circulation circuits m1/hr 4.0 _, 

4 Circulating cooling water m3/hr 70.0 

Annual consumption of raw water m1 96,000 

that is m3/hr 16.0 

*''*NOTE'";·* 
These retpircmellt <1re being met by irs mrn ~rater trearmcllf plant. 
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Annual Requirements for Raw Material and Utilities 

TABIF -rn7 

Y cars from start of 
ITEM DESCRIPTION UNIT o~-ration 

l.sl year 2.nd year 

1 Al anode foil I 205.6 257 

2 Al anode foil for bipofar cap. I 10 IO 

3 Al cathode foil I 60 75 

4 NaCl I 7i.2 ~9.0 

5 Na:SO~ l 18.6 23.25 

6 HJPO~ l 4.6 5.8 

7 HJHO, l 11.6 14.56 

8 NH, Hyo, t :'.!.O 2.6 

') Nli,Oll l 1.3 1.6 

111 C;1(()11l, l 4.0 5.0 

Ii C:1(0Hi; l X.11 IO.O 

I 12 H5<\ l 19.:2 2~Ji 

;j 
'' i":.nll [ .i ').(' t-2.11 ; 

1-l Al/S<>,JJ MWhr 4.4 5.5 

15 l'u\':er for etching MW hr .U.1f1 4.170 

tr, 1'11\··cr f11r forming m3fnr 5,0:)S 6,360 

17 S\·:::i w:11<.:r f11r rinsiB:,: .,r f11il ml/hr 4.:-0: 6.0 

I'; .. Cl:1:if1e•I a:;d filll'r..:.t w:1r.:r f,,, ::...i 3.0 
ll\.:h1:ul11~y mJ/l:r 

I'> l{c-f1lli:ig lo cir..:ulatior! cir..:uil mJ '.t2 40 

20 Ciri.:11l;1li1>n c11olrng w;11..:r 1111 56.0 70.0 

21 /\nnual ;;on::umption of r;1w wal•·r Ill) 76,800 %,000 
Iha! is mi/hr 12 f< l<i.O 
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4.3 Selection of Supply Programme 

Seki:thm of the supply pmgrdmme is detem1ined by consumption of materials in the 
pro<lu\."tinn prncess, continuity of nperntion, schedule of material consumption, availability of 
sll11age ;m~as, G.tpacity of transpon means etc. 

Annual consi;mption of material and chemica:s is presented in the tables No. 4.01 and 4.02 

Considering the over.ill production of treated foils (etched and fnm1ed) is relatively small, it 
is ;~ssumeJ that pm<luctinn of SPA and the foils from it will tak~ place in cycles, i.e. 
appniximaldy quarterly. Basl!d on this assumption proposal has ~n made for the necessary 
stock supplies: 

Stocks of Raw i\laterials and Utilities: 

l 

Al foils XS 

NaCl 15 
Na2SO~ 4 
HjFO~ 1 
H,BO~ ., -

' 
-.) 

~I-Lii.PO. 0.5 
~ - ~ 

~ i'\H:OH 0.:!5 
Cl . ' :·,!° \\'TP. \VWTP PU! .. ·i~·:n1·_·a!-.. 

' ~~ we~·~-.,,..._. .--..a.-·~·:..- .. .--~ .... ~ .. ~ 

Suppiy rr\1.:_:r.,i:~11~..: i:- al,1> b:1vd "n th.: fol!O\ving prl·q:mp<ion~: 
- on-going production in the amount of 30 t, i.e. <ipprnx. 60 <l•:ys 

TABLE 4.0X 

days 

90 

60 
60 
60 
60 
61} 
(,!) 

(.(} ! -·· 

- finishc:-<l pr1•dm:h on stock in the amount of 20 l, i.e. •1pprox. I month protlucti1~n. 

Sp<!!\'. pn" h:t '.' ii.'.en allow~d for the m:w foil trl.'.;1! 111\.·nt pbnr. 
Tll.:~t: ar~'. p:·p\·itkJ for the following sections: 
- dri VI.'.." 

- heating devices in basins 
- regul:.ttors 
- contr;teting of foils 
- electrical acccs,ories 

Cost for sparl' parts and rcl!ul;1r m;1intl'.flancc p.:r year is approximatdy 5 c; of O\W:tll 
invcstmr.:nt cost of the equipment. 

l*AIT HNAL REl'Olff. Volume'. I. 1'.1,1-'t' 2CJ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4.S 

! 

Item 

2 

3 

' .. 

5 
6 

I 

Production cost estimate-materials and utilities 

Qtr 

Y c:ir from start 
of upcra<ion 

I :a 2nd 

273.6 J.:2.0 I 

109.2 136.8 t 

85.:! I 106.5 

Unit 

W.53t> MWh 

Cost item 

Al foils 

Ch1:mi"-als for clchinl!­
and forming 

Chcmkals for \\'WTP a 
nJ \\'TP 

El. power for .:1chmg 
and fom~ing 

(faw Waler 

cnmprc~.~cd air 

!'<!eking m:1tl-r;;1l 

TUT AL 

Uni! cost 

Rs 

• 

3199,5 

11.77-t 

(a) Sile 

Kurb::. l ,000 
(b) Site 
Hidhanhag 

(;1) 

th) 

1,300 

Tuia! ells! 

Rs 

Y c:ir from start 
uf O{X-'!'ation 

Is1 2nd 

3.501.6 4,377 

l.(}() 3.2 1.254 

I0.530 

lli.'J51 

1611 

13.0SS I r-_)(l ! 
!),(.j(i l'J5~,, ~ I I 

~~. __ _L__ ___ J_ . ...._. _____ • ______ ,_, ______________________________ 1 __ ~--.~·--------

TI1c tabk: ~tl!l!<tin!-1 the c.:ost cs~imatcs relating to treatment of foils only. 
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5. LOCATION, SITE AND ENVIRON1\1E~I 

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 l 970's and ! 980's. It is located at the foot of the 
Plutkapah:.ir range south of the Indian plain. The area is highly industrialized with richest raw 
matt.~ri:il resources of India. 

The plant was conceptually conceived as a large industrial complex respecting principles of 
zonal pl~uming with sufficiently esl<tblished sources of energy, infrastructure, communications 
and rail tracks. An imegrated township area with population of about 20,000 people was built 
in the vicinity of the plant. The township has a post office, police station, hospital, severnl 
schools, training center and cinema hall. As a governmental incentives policy a decent quality 
housing schemt!!' off houses were provided for the employees working in the plant. 

Main pmdm.:tion sheds are steel structures on concrete foundations cladded with as!::lestos 
sheets. Auxiliary buildings such as transfo1 mer stations, air-conditioning units, pump stations 
anJ dfo.:~~-. arc m;!inly rnncrete structure::. with facades made of concrete p:ir.eh l 1r pbst~rd 
bric::w: iri: ''· i th r-;.:int finish. 

About 7 ,000 people is employed in the plant. 

All buildings are d11cumented in general layout plans in sections provided with coordinates. 

\\·inter s-:~1~nn from December through Ft:bru:iry. temperatures tksct:nd as low as 4 
to IO d:g.C. 
h1)t dry seaS<'n from mid June to mid October. During the rniny season the 
temperature~ may reach 45-50 deg. C and are usually accompanied with high 
humidity (95 - 98 % ). 

The averag~ annual r<tinfall is approximately 150 - 157 cm. most of which occurs during the 
monsoon season - about 73 rainy days. 
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5.1.2 Plant at Bidbanbag 

The Jaykaynagar region fom1s part of Indo-Gangetic alluvial plain in the north-east of India. 
The area is highly inJustrialil'ed 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 therr.~. 

Plant at Bidhanbag was set up in 1938 as a medium size self contained metallurgical plant 
incorpori!tt> 1 within a coal mine. Since l 940's the plant was gl.ldually extended until l 96ffs 
when it consisteJ of alumina plant, smdt~r. casting hou.s;!, rolling mill extrusion plant. foil 
plant and conductor plant. Main production buildings are ma<le of wncrete structure with 
plastered brickwork facades. At prese:-it, casting. rolling. extrusion and conductor plants are 
in operation. 111e other planLo; were closed down, building left in a poor condition and still 
deteriorating. 

The unit is complemerued with simple dw~llings for employee$ and with couple of residential 
houses. 

The area is inten.:onnected with rail tracks and roads. 

Abouc 1.00(} peopk is employed in the plant. 

Existing c~1uipm-:nt in Korba and in BiJhanbag will ht! used for the new prduction and 
tran:-.port of material is envisaged ~tWC(-11 both pla~es. It is assumed that most of aluminium 
will be tr~msponeJ by road as the railw;iy is not used so much for frequrnt timl.! losses. 
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l\lain Factors for Selection of the Foil Treatmen~ Plant (FTP) Location 

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

5.2.l 
5.2.2 
5.2.3 
5.2.4 
5.2.5 

Supply of primary aluminium 
p,·,ssibility of utilization of the existing facilities 
Trnnsportation costs of raw materials and inputs 
Poss;bility vf power supply 
Availability of skilled labour 

5.2.6 Required investment and production costs for construction and operation 

5.2.1 Supply of primary aluminium 

Production of prim<try aluminium is situated in Korb~ and therefore location of SPA 
pmduction pwp.1sed by V AMI project in existing smclccr in Korba is respected. 

5.2.2 Possib:Iity of utilization of t!1e existing facilities 

Exisling facililies for slab casting, lmt rolling and cold n11ling of Mrips will be utilized in 
Korba and foil rolling facility will be utilized in Bidh<mbag. 

5.2.3 Tran"pnrtation cost~ of material and inpu!..; 

h'il tr .. ::1!n11.:11l pbm (FTP) can be li1c~ito::d tither i!l Knrb:t or in BiJh~tnh:!g. 

Foil st;ld: i:, pr,?Ju-:1..'.J ill Ko;·ba and transported to BiJha11b;1g to b~ c:rnm:nt:J imo pbin foil.-.. 
In c:1se l·TP is silllakJ in Bidh;inbag, transport of material will take place only o:?cc in ti;~· 

form of strip~ in dirc:ction Korba - Bidhanbag. In case FTP is situ;ttcd in Korba trnn-;p<~rt of 
matl·rial \\'ill take pla.:c in both ways, i.e. in the form of strips in direction Korba - Ri(foanbag 
<:nd in tis·.: form of fllib in direction Bidhanbag - Korb;1. 

5.2..J Possibilit)' of power supply 

f n both places thl:rc: is electrical power, compressed air and water av;lilahlc. 

Price of ckclric~tl powc:r in Korba is l Rs per I kWhr (st;1te in 1992). Opt~rational C:llSt for 
con:-.umpli• 111 of cb:tric:;tl power in Bidhanb;1g \Viii be I.~ times higher th;m in K11rh;1. Consi· 
tkrlng th..: ;:nnual consumption of 10,~'.'0 MWhr/year this repn:scnts 3, 159,000 Rs per year. 
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5.2.5 A ·rnilability of skilled labour 

Conditions for re~:ruitment of employees of the required skills ~re similar in Korba and in 
Bidhm;bag. 

5.2.6 Required innstment and production cost for construction and opercltion 

Deraibl cnmparis1m is given in chapter IO. 

5.3 Em·irnnmental impact assessment 

5.3.1 Impact of domestic conditions in India on construction of the ne\f plant 

- Climatil.: conJiri1ms <_high r~mperacures. high humidity and rainy seasons) will not affect 
con-.tructi11n am.I assembly of technological elJUipment. whkh will be adatJted to tropical 
c.mJitions. 

- I Iigh t~mperature is negatively affecting operJtional cost as a result of inn>!ased 
coasumptinn of eb.:tric pm\er for \·entilatinn to D.C power supply and tr.i.nsformers. 

- Q1!:tlity or r~!\': \':ater is nut affecting production as the new plant has its mvn water 
tre::::nl.'nt pl:mt. "J1fr, is ne;.:~s,ary for pr\1\·iding demin~r;1Ji1.c:J water of presi.:ribed quality. 

Sr,_·1.:lfo.: c1':clr11lytiL: tonJt!Cli\·ity at 25 "C 
pl I 
StO. c1:Pi-.:n'. 

Cl ..:1mL:lll 
Fe i.:ontcnt 

5 .. t2 Impart ol' tlH'. new foil treatment plant on the environment 

I S!t:m nnx. 
6.5-7 

I mg/I max. 
0.2 mg/I max. 
0.2 mg/I max. 

·1 r.:aun.:ni 11:· foil h an l:kctrc1ch~m;..:;d prnt:".~'s with th,· nt:..-d llf d1~·mi1:ab (;1n1ir~ani( s;tli...) 
in qua11ti!i:., ;1-. follows: 
fpr pr; 1du:.:1 ion or l't•:hl'd ;:nd form~d foil 
for wat.:r trl'.alml:nt plan, 
in total 

Ovl:rall :1mount of watl'.r required for production is 9 m 
1
/hour. 

Fr.irn thi' ;1mm111t - dt:mineralized w<iter rcquircm1.:nt is 
- ch::;in industrial w:1tr..:r requirement is 

136.5 tpy 
J065 1ry 
243.0 tpy 

() m 1/hr 
3 m1/hr 
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O\·~rall consumption uf r.iw war~r is 96,~l<Kl m'lycar e\·~n tlwu,gh a partial re-generatilm is 
pnwi~!c:J. mo~l ,)f the ~alts &mJ uset: watl.!r will bi! draind from the pnx.:ess into waste \\ater 
treatment plant which forms part of the le~hnological pr,x:ess. 
The follllWing 4uantities of liquid and snlid wastes arise in the WWTP: 

- liquid waste 52,400 m'lyear 
Annrganic s:tlts are diluted in the qu:mtity of 3,000 - 4JXX) mg/I. 
11:ese w:l.;t.:=- :.::i!1 be discharged out of the plant prnviJing they ari: further diluteu twke \\'ith 
1'ther liyuid w:t'.-tes in the plant. In this way the requirement se~ by Indian Stand&ird is met 
In th•.: liyuiJ wa'•~s a Clllltent of bonin is envisaged in th~ amount of 26-50 mg/I. This comi:m 
ex1:..:eJs lnJiail St:md:ml by 20 tim~s- In C.ech Republit: the l."ontent of boron is not ~ing 
ob.'-erY-=J. Sh1•uh.! this content of boron be in compliance with IS the liquid wastes mtL.;t be 
drr.1.in~d into r.~utraliz~1tion plant whert: the 20 times dillllinn is prub.ibk or the wast~s must 
be drain~J ii:t,l <;~w:i.gddrainage system with high tlow l."apacii.y. 

- solid waste 
~.ruJ fr,,m \';"t.'!r.: w:iter m:atment plant mainly containing Al(OH,; \\ill IJ..: \."arrkd to dr.:posii. 
sire. '.\[pJ i:' r.1n tuxi..: but due tu the pres:>l.'.nCt! of s~1ltd watr:r it is not <;uiral:lk for fortho:r 
pr'.K";.'S<>ing. 

In thr.: pr.i.:e~:> of etd1ing of foils los-.cs l)f Al are within th~ r.tn,:;e up to 3X <,:;. . .r\rist'.J 
Ali OH 1. i' rl':;ubrly drained frnm etching b:bins and dep~ •:-ireJ as n;uJ atkr ~r.:p<1r:1tion. Ab: iut 
330 t of 1m:J i.; ;:re::rr.:J in tht: pruce<;s of tr~;iting 332 t of p!;:in foib . 

.-\1!0!1;. - 26-; t 

- 4J.5 t 

- I .'.2 t 

. 3.3 t 

l\h1J \vii! ~_. d:po,itd on •1 non-pt:rm~·abk dumping ~i•e. For thr.: futurr.:. m:dr.:t P'": ibiliri:.:.; 
in cli.;mi(al inJu,;ry will be explor.::d. 

I.)~~'~ :~:i<i<- fr·';~·, tr:1,!jng <'P~~~~!l\Hl ~;'\ t"~i1~~tt.:U ;.!nl! ~~F:!~~h:..:J iii lL dn~:(:lL\.:'11 .. 'T ia th ,~·,:~.-,~~ .. 

,.-~-..... ~1-.r <·;- ;,;-·~·:.,,\_ 3/l t!yt'.;;!· -.vith tlli.! m:Lximtiii1 sit.t: uf p:1rti...:k' I! I m1:i. Th;·. ;:rn. 1 ~iiE 1~:· d~1-\ 

;, t:o1~s!J,::·..-,! t" h: ,1.::111 and th<.:r<.:fore furthc>r prrn:cssinf i~ lldl i:'.:n·i~a~l:J f)t:,t \\iii I:·: ,;.ir,:.! 
••::a d:1mp!:1; ·;ir:: Pl.'.:-mitttbk limit~. for cftlut:nt tli,char~~J in inbr:ll ~urf::;:1: \'.;:r_r 111 J;:,L 
<1rt: prcs-:ntt:J ir: th..: t;1bk No 5.01. 

- fly away waste 
lns:alkl! ;iir;,;;1nditinning equipment mainly pruvi<.ks vt:ntilation to protlur!inn ;:rt..'ao; and 
cooling l< · c!c:c.:trical t•quipmcnt. Bcming in mind th:it th<.: ch.:hir.g ;md forming prP1..'-'.:;:, op..:r;!h> 

\.Vith tht• ;1ppr11ximatt: working tcmp:!r;11urt:" of soluti1J11~ 80-90 "C, vapours ;irl· ..::-:tr;1c:tt:J fr11m 
eaL'h b;,, i 11 or frt.im the complete lin<.!!>I. Exlra<.:t du,ling is prm·idl.'d hy cl imin;1!1 >r of drop• 
which cnsur1:.~ that cxtr;1ctcd emissi(ln~ c;omprise water vapours without h:ti mful d1cmic:ib. 
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6. ENGI~EER!NG AND TECHNOLOGY 

6.1 Production programme and plant capacity 

6.1.l Quality rc<iuircments on products 

Condenser foi! will be produced and supplied to Indian consumers after completing Al 
refinery, mGJemi1.ation of foil rolling mill and after erection of the foil treatment plant. 

Pro<luction 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 
com.lensers). A1wJt! foils for HV condensers are formed by customers in 20 <;'c of cases 
approx., the ren.aining demand of approx. 80 % is being met by purchase. Requir~d width is 
also 500 mm. 

Small amnunr of plain anode foil \Vith no electro-chemical surface treatment is also required. 
Th.:sl.! foils ar~ .•upplied in surface quality after passing rolling opera!ion and they are used 
f Pr bipolar conJer:~ers. 

fa) F.ir auocle foil, SPA is useJ in purity grad~ higher than 99.99 (7·(. According to 
expcri.:nce of consumers and producers of etched and formed foil aluminium of 
purity 99.98 'ii- can be used in some kinds of condensers, too. 

l\linimum content of impurities is important in forming of cubic texture during the 
rolling <mJ annealing of strips and foils. Maximum content of dements is as follows: 
Si - 0.006 ~t max., 
F~ - O.f :05 <;·c max., 
Cu - IUK>.3 % max., 
Zn - O.P05 c;-r max., 
Ti - ll.002 <;t max. 

- Dimensions and mechanic.ii propenies 

(h) For cathode foil, CPA is used in purity grade of 99.7 % approx. Beside the electrical 
c•1padt;mce. tensile strength is important am! therefore some ckmcnts as Mn, Cu, Fe 
are <t<ldl'.d to aluminium. 

ORArT FINAL REl'ORT. V,1lurnc I, Page 36 



I 
I 

(a) Anode foil 

thickness 50 - 110 micrometer (0.050 - 0.110 mm) 
(for bipolar condenser 40 micrometer) 

tolerance of thickness ± 8 % 
weight of coil 50 - 80 kg (exceptionally 100 kg) 
tensile strength Rm 80 MPa max. 

(b) Cathode foil 

thickness 20 - 30 micrometer 
tolerance of thickness ± 8 % 
\Veight of coil 50 - 80 kg (exceptionally 100 kg) 
tensile strength Rm 90 MPa min. 

Both anode and cathode foil are 500 m wide, tolerance -0, + l mm. 

~bx. content of CI on the surface of foils is 0.5 mg/m2
• 

6.1.2 Assortment and quantity requirements on prnduction 

As d;;:-cribed in chapter 3 - following production programme has been agre~d with BALCO: 

r\n('d;; f,1il - Jnw voltage 
AnoJ~ foii - high voltage 
r\rH1cl~ foil for bipolar condenser 
Carh1xk foil 

6.1.3 Plant capacity 

100 q:y 
50 tpy 
10 <py 
( !( J t;-iy 

In total 220 tpy 

T!:,' clp::.:ity of EDU Lkp~nd.c.; on utili1ation of the newly propo!>ed purifying cells (acl.'.ordin~ 
~., \'-\\!! ['I•i}~.:il. ••ii iitili1,tti1rn cf cxi~t1:1g e(1u:pme11: i11 KPrlrn and in biJh;1abag Jild 11n 

c~p:l-=ity .if 1ht: nt:w fllil tn:atm<..'nt pl<tnL 
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(a) Purifying cells (V Al\lll project) 

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

I 
Item Al content min. % Quantity 
No.I tpy 

l 99.995 5.5 .., 99.99 243.0 
3 99.97 2.:13.0 
4 99.95 48.5 

For production of anode foil item 1, 2 and half of item 3 can be used, i.e. 5.5+243.0+ 121.5= 
=370 t in total. Considering the 1 % loss while casting slabs operation, the maximum capacity 
of purifying l'.ells is 366 t approximately, which amount is adequate to 183 t of finished 
trc.:ated foil (etched and formed). Equivalent ratio of slabs to treated foils is 2: 1, minimum 
purity of anode foil is 99.98 %. 

Nominal capacity (feasible nomrnl capacity) of treated anode foil 
Nominal capacity of production of SPA slabs 
(nomin:ll L·apacity is derived from mark~t requirement) 

:\iaximum capadty of treated anode foil 
\faximum cap~city of production of SPA slabs 
(nuximum cap<:city is limited hy amount of SPA of grade purity 99.9X c;;-;. 

(bl Existing equipment in Korba and Bidhanbag 

160 tpy 
320 tpy 

1 X3 tpy 
366 tpy 

- Existing equipment in Korba which will be used for converting slabs into foils has a large 
c~1pacity 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 
sutfo.:ient l'.apat:ity reserve for production of foil stock. 

- For production of foils in Bidhanbag, the 4 high non-reversible roughing mill will be used. 
At prest:nt this mill is producing 300 t of semiproducts for further processing on the finishing 
mill, now operating only in one shift. 

After rev;trnping, the roughing mill will be producing 300 t of the present production and 288 
t of plain condenser foils in finished size. The mill will be utilized in two shifts after 
revamping. 
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(c) Foil treatm~nt plant 

Producti•m equipment is proposed for the nominal cap<u:ity 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 increasin° usa'!e time on etchino anti fonnino units. .. e -- ~ ~ 

6.2 Proposed technology 

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

production of super pure aluminium in fonn of slabs, 

conversion of super pure aluminium slabs into plain foils for anode and of pure or 
al!nyed aluminium slabs to plain foils for cathode, 

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

6.2.1 Supl'r pure aluminium production 

Est:tblisl11nt:m of super pure aluminium prnductinn envisaged under tht? pruject 
IJP/['.';D/~-1/Cll7 is bascu on applk<ttion of a three-l:~yer dectrl'!ytic refinin~ rn1nm~rcial-gr~!Jc­
<tlu;~1 ir:'.um IT.c>,t:i!. The major it~m o~· th~ proces~: equirrnent is a purifying cell with a<np~r:;g\.'. 
of 70 L\. Th~·r~· wili be thr.2c pots instalkd, t\'.'O nf thcs1..· bdng constamly in op~ra:ion, th.: 
thirJ f'(\t wi;J 111'~ra!t.:: at two nhKks. i.e. 
- ar lh..: iii»l~',· Pf i..:k:clr11l~ t~ rrepar:1tion and l.'.athoJ\.'. imprc~!lati11!L 
- at r~t"ining n11i1..k. 

Thl'. purifying cdb will provide 540 t of molten metal per year. EYery two d:ip. th1~ 3 t 

va-.:uum !auk will b~ prepared with molten metal. Th·~ production unit will be situated in 
Korba i\luminit!lll Smelter in the cell-room No. 75. The supply of molten primary aluminilim 
•xill ll·~ r~·: , .. l•.kd dir.:...:lly fro111 cxi~,ting cdl-mmns. 

'lh; st:pi.:r pure aluminium will b ... · cast into siabs with the weight np to :It pi..:r each slab. TJfr., 
1.vciL~!ir is d.:t:nnincd by par;1mctcr.; of existing rolling mill in aluminium rnmpkx in K1l;·t;;1. 

Sla!u:_<.\~L~1g__ 
It will be pnividcd directly from the v;u;uum ladle which is to be used for tapring. The l:!dk 
will havi..: a ~elf hc;1ttng system for pre-heating and have a cover to minimize he;1t loss frw 
tappi::u metal. This JaJ!c will be placed on a stand anu shall be tilted by means of ch;1in-pulky 
bl111:k to <:ontrol the pouring rnte during casting. 
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"SN::·· system for deaning of degassing of hLlt metal br:fore casting is proposed. l11is systt:m 
inn1l\ es spinning of met.ti fur removal of oxides aml entrapped gases. 

DireL·t casting nf slabs from ladle does not allow for remelting scrap. 

Temperature nf metal after r~fining is 770 °C - 810 °C. This temperature seems insufficient 
for the S(rap tn be remelted. 

• 
Therefure. :2nd alternatiYe for production of SPA slab" p; proposed by means of double 
melting. 

i\.!~ltcd SPA metal will be cast into pigs. Pigs along \Vith large item of SPA scrap will be: 
ren1dted in the t>xisting oil furnace once in a quarter in batches of 70 - 90 t. l11e melted met;J 
\\·ii! be transferred into lw!Jing furna(e from which slabs will be cast. 

Chip:-> and trims \\ill be remelted separately in electrical imlm:tion furnace, cast into pigs and 
tis.:~! a:> ;;harge f11r prnd~ 1 ,·tinn of aluminium conductors. 

CP.-\ sbb.' Pr all1 1yed aluminium slabs used fur proJuction of cathuJe foil will be prmltH.:etl 
ill a sim!Lr \\";1\·. 

6.2.2 Plain foil production 

.-\,:cpr,.Jin~~ ti. cllc p·:-p.i'l' t'.1e c11nll:?tber foil m:ty b~ di\idcd a~ fr·ll1ms: 
- !"1 1i: ~.::rt:i:1 . ..: i:1 L'•%.km::r <ts a1w1.k (sP-ca!kc.1 anndt.:! foil) 
- !".>ii ~::n·i:1~: ii: c1•:1_k::sc:· ;t~ c1th11dt' (~o-c;t!kJ G1tih~Je foil). 

'.:'.•_.>:;:ii_. :-..~::.: ·u :·,, .. ;,[h ...'.:.: f1 1!l i.; ,t!:nniiliutr. or minimum purity 9'J.99 ',r (r·tl~~int~ 
;d~.;n'.1ii~i::; 1 ·:· Llil,:,'. ~lJ_l);..; - 99.9'> c;;) wi1ich i~ being nbtain~d thr,)u:;h rdinay anl.! by m ... ·;ms 
of c1:,ti11:,: intll .'Lib~ (rd. 6 2.1 ). 

l11.:;1:11in_:.: m:tr,·;·i;d (;1r Cttll11d2 foil i.; aluminium of difla~nt purity from 98 c,_;- to 99.7 c:;­

;il!:1: . .-.l \'. it!i ~lll'[~L·m.::nt~try L'!,·rncnt~ 1\·ln, Cu, Si, Fe. Several alh1ys with clos~ tPkrancc in 
c!l\.i1li\.· .. ! 1 •• ."tH~1r1 liU1hl ~!I\~ U:- ... :~. 

:'-.L:c.::d f,q· -:~1ch~1.I: f11il wil! l'l'. pr.idUL'l.'.ll ;md c1st intll 'bbs in Ki'l·ba in the existing fnut~dry 
"-iL i!:trl:~ ~\" rn:~L .. ·r!~d f.1:· ~ir:1:,!..? foil. 

1\lt!I11in:um c1 -.ii·ip'.l.'.x in Korha produces !wt and cold rnlled slweh. Rolling is <.:arrkd out in 
cd in \'. iJth up 111 I WO mm and strip thh.:kncss minimum of 0.5 mm. Th('. complex is 
t:quirp.-d with 011: ·l hit:h rt'.n:rsibk hot rolling mill for rnlling up tn thickness of ·l mm and 
with 11111.: .i hi;;h r"t:\-c:rsibk <.:llld rolling mill for rolling up to thickness of 0.4 mm. 
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Korba is fully equipped with auxiliary appliances such as furnaces-heating, homogenizing, 
annealing ,mll with slitting mad1ines. The rolling shop can prepare coils suitable for rolling 
of finbhed foil nf 500 mm wililh. 

In BiJh<!nba,g, the BALCO company produces 300 tpy of Al foils ~~r year for both technical 
purposes and for packaging. TI1e maximum width of the produced foil is 600 mm of minimum 
thicknes' of 9 micrometers under present circumstances. Plant operates two 4 high non 
reversibk mills with parameters suitabk for condenser foil rolling. Minimum modernization 
is recommended in onkr to provide higher l!uality of produced foils (tolerance in dimensions). 

6.2.3 Treatment of condenser foil 

Tl•~ capacitann~ of a condenser is pwportional to the area of the plates, i.e. of the anode and 
cathdc plate. The effective surface can be increased several times by the etching process. 

Th~ capa.:itance depends also upon th-:; material of the dielectric. 111e dielectric for aluminium 
rL:ctro!ytic capacitors is aluminium oxide "formed" on the anode foi! by an ano1ization 
I''' l·e:-;:-.. Tilis aluminium oxide is very thin dielectric with ,·cry high insulation resistance. 

Trc:1tm:nt 11r plain foils will b~ provided in the nt!wly proposed plant. This plant will be 
kc<th:d in KPrb;i or in BiJhanb<.!g d~pending on the conditions and 011 economy 
ct msiller;:tit ms. 

'!.7: :hin.; :t::J fo!-n1ing of foih is an elcctrrn.:hemi<.:al operatin!l carried nut continuo~s!y (,;i 

p:-. 'Ju.:ti. ·:l Ii:;-:::- with unw:nJi:1.:; nf strips :mJ thGi:: winJin:; after the cour~c through inc.Iivic.iu:il 
L:·:b. Sl:-ip .. ;1:-,~ j1)inkd by SlJl!(\~zing 011;:: through anotht>r. 

- chr:mil·al purity uf inc11min~ foils 
- texttm: (Ii mataial 
- sl·k..:tiPn of .... kctrical paramckrs 
- ~,' '·:.::i, 1n an.J prl~p;!ration qf ch~mical solutions (s;tlrs} 
- rn:i·!:~ :.i· •. : ljil.dity nf u~ ..... ~1 \\;1ler. 

IIV ano,lc formed foil: 

Cathode foi I: 

mdaing of d. capacity 
bhuratory testing of forming 

met..-:ring of cl. capacity 
lah11ratory testing of forming voltage 

metering of cl. capadty 
laboratory testing of stability 

l>HAl·T HN1\L l~El'Olff. Volume I. l'a.;'l' .JI 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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

The foil treatment process proceeds from the storage of pl<1in foil through annealing, brushing. 
etching, forming, metering, checking and packaging of finished products. 

Storage of chemicals, preparation of solutions and mud keermg serve as accessory processes. 

Water requirements are met by building up of raw water treatment plant. 

UseJ water flows from basins into waste water treatment plant and after disposal it is to be 
drai:led out. 

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

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

6.2.4 Proposed layout plan arrangement 

The j:roduccinn building is proposed as 2 st1m~y with partial basement. 

Situatctl ir: the basc'ment is part of water treatment plant (WTP), waste water treatment plant 
< \\' WTP) and conling water pumping station. A watc:- tunnd is pwposed in the hascllll'nt !o 
ta!·;,~ pipl'.S \\·hich arc linking storage tanb, \VTP and \V\VTP \\'ith prrductioi1 lines and 
c.i;Haii:1:r:, !"11r prcp<ir<tti1H1 uf chcmic;d solutinns. Also Gt bk shaft is pr1>pns\!tl to stan a~ 

b;1:-.cm:.:!1l kn:!. 

On ground floor plan the main production processes are lrn.:atcd,i.c. etching, forming annealing 
<t1h.l brushing. On ground floor the WTP <tnd WWTP are situated in the part of the shL~<l above 
th(' bascmt:nt art:a. Some of the containers interlink the b~1sement with ground floor and l q 

rtih':·, th" i:Lti·lfying reactor .-~.1t:hin:; up to 1he tnp roof level. Changing rooms for X7 
;:-mpioy1'.·.':' al\'. pn1p<•SL~d on ground floor. Linking forming plant is ~toragc of foils. 

LP;:~ticd 1H1 tlll'. first f1011r thert'. are rooms for transformers, distribution boards and r~'~tifier:< 
This eb:tril·at equipment is lm:ated abnve the etching plant so that the length of bushars is 
mini111i1ed. Bdmv the electrical rooms there is cable space proposed 2. I m high. 

Preparatory rooms for solutions, storngc of chemicals, power sources for forming, laboratory 
•md office'> art: aho situ•1tcd on the I st floor. Connection between the sources for forming <tnd 
tran~form~rs i~ made by c•1bles rout-:d on a sheltered cable tray at roof level. On the r~st of 
the roPf space covl'.r.:J by roof structure there is a cooling tower and ventilation equipment 
instalkd. 
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Elevator is proposed interconnecting all three levels through the \VTP area. 

111e proposed layout plan can be modified according to special requirement-;. 

6.3 Description of technology and equipment 

The descripnon is given in three sections corresponding to ma.in production steps. 

Section 

s~ction 

Sect inn 

LI 
I.2 

2.1 
2.2 

3 
3.1 
3.2 
3.3 
3.4 

Production of SPA and CPA slaos 
Purifying of aluminium (according to V AMI project) 
Casting of SPA and CPA slab!'> 

Converting shtbs into foils using existing equipment 
Rolling of strips 
Rolling of foil 

Treatment of condenser foil 
Prnduction pniccss (etching and forming) 
Water treatment 
Electrical power supply 
Airccnditioning and ventilation 

6.3.J Section J Production of SPA ancl CPA slabs 

1.1 P11rifvi11'.! of a:umininm 

T~~h:'1 1 h1~·y ;•nd cquipm.:;~t is d..:s1..°1il;.:-J bri.:fly in p:1i·;ig1;tfh 6.2 - f':·1·p(1~~d 

D..:1::ikd ~k~nipti11n i'.'.> pi\~.-;entl.:d in proj~c:i No. DP/11\D/l\..firnl7 by \'X\ll. 

1.2 Ca-.1in!r qf SP,\ and CPA slab:-; (induding mdtint:) 

~·kiting and c.:asling will b~ provided on existing cquipmt!nt as follows: 
- nil fired mdting furnace 
- electric.: rc~istanc.:e furnace 
- clec.:lric inc.luc.:tion melting furnace 
- equipmt!nt for semicontinuous casting 
- conveyer for casting pigs 

Estimatt!u cost for vacumm ladle and stand is 300.000 Rs. 
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6.3.2 Section 2 - Con\"erting slabs into foils using existing equipment 

Tedmolngi\:al pnx:ess is shown on the f:ow sheets Nos. 6.02 and 6.03. 

2.1 Rolling of strip 

ar.J nmnected operations will ~ provided on existing equipment in Korba: 

- hom1)genizing furnace 
- ingl)t milling machine 
- heating furnace 
- 4-high - J 8CXl mm hot rolling mill 
- hell furnace for annealing 
- 4-high - 1800 mm cold rolling mill 
- slitting line 

" ' Rolling Clf foil 

,,·ill bl! pro,·id~d in Bidhanbag on the first of two existing 4 high non reversible roll'.ng n;ills 
built by Von Roll Co .• Switzerland. 

Te~h:1ical Data of Rolling Mills: 

;\Jill ~o. I for Roughing Operation 

i\ fate rial: 
St:ip thid~n::ss: 

Strip wiJth: 

C \•ii DJ:\: 

Coil weight: 
Exp~indahk t:ores: 

Aluminium 
Entry 0.8111111 max./0.02 mm min. - present conuiti.,n - 0.07 
mm 
Exit 0.5 mm max./0.012 mm min. 
X50 111111 max. - present conJiti1111 (155 mm 

450 mm min. 
OD 850 mm max. 
ID 2:-:0 mm (on stt•cl spools) 
l ,2 IO kg (ind. spool) - present condition ~85 kg 
To be used for foil stock \Vilhout spools for I. pass (dimension 
to be specified) 
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2. Mill Data 

Mill type: 
Mill buHder: 
Year of built: 
Work rolls: 

Back up rolls: 

Mill drive: 
Gear stage: 
Roll speed: 

3. Decoiler Data (optimal) 

Decoiling speed. 
Strip tension range: 
Motor rating: 
Motor re\·olutio!1: 
Ge~r ratio: 

Coiling spi.!cd: 
Strip tension range: 
Motor rati:-lg: 
Motor revolution: 
Gear ratio: 

4-high cold rolling foil roughing mill 
Von Ro!l, Switzerland 
1962 - 1963 

- DIA 185 mm 
- Barrel length 1020 mm 
- Roller bearing (new) 2x2 row cylinder roller bearing 130/180 

dia. x 50 mm with intem1ediate ring, 2 row ball bearings 
(thrust bearing) 100/180 dia. x 34 mm 

- Lubrication: oil/air mist and oil level 
- DIA 420 mm 
- Barrel length 1000 mm 
- Roller bearing (new) 2x2 roller bearing 220i310 dia.x 225mm 

2 ruw roller bearing (thrust bearing) 1201260 dia.x 86 mm 
- Lubricatin: oil/air mist and oil level 
0 - 150 - 150 kw 
i = 1,96 (pinion stand) 
0 - 100 - 350 m/min 

245 m/min max. 
0.8 - 8 kN 
0 - 32 - 32 kW 
0 - 800 - 2-100 min·1 

9.60 

538 m/min max. 
0.7 - 7 kN 
0 - 52 - 52 kW 
O - 800 - 2400 min·1 

5.ti~ 

!\till No. 2 for Finishing Operation 

1. Prnductinn Data 

Material: 
Strip thickness: 

Strip width: 

Aluminium 
Entry 0. I 2mm max./0.02mm min. - present condition - 0.09 mm 
Exit 0.08 mm max./2 x OJ>06 mm min. 
800 mm max. - present condition 655 mm 
450 mm min. 

I>Ri\f-T HNAL REPORT. Volume I. Page 45 



Coil DIA: 

Coil weight: 

2. Mill Data 

Mill type: 
l\:Jill builder: 
Year of built: 
Work r-0lls: 

Back up rolls: 

Mill drive: 

Gear st<1ge: 
Roll spe.:J: 

IJccoil!ng sp.:ed: 
Strip tension range: 
Motor rating: 
J\.lotor n.~volution: 
Gt:ar ratio: 

OD 850 mm max. 
ID 280 mm (on steel spools) 
1210 kg (ind. spool) 

4 high cold rolling foil finishing mill 
Von Roll, Switzerland 
1962 - 1963 
- DIA 185 mm 
- Barrel length !020 mm 
- Roller bearing (new) 2 x 2 row cylinder roller bearing 

1301180 dia. x 50 mm with intermediate ring, 2 row ball 
bearings (thrust bearing) 1001180 dia. x 34 mm 

- Lubrication: oil/air mist and oil level 
- DIA 420 mm 
- Barrel length 1000 mm 
- Roller bearing (new) 2x2 roller bearing 220/310 dia.x225 mm 

2 ruw roller bearing (thrust bearing) 120/260 dia.x86 mm 
- Lubricatin: oil/air mist and oil level 
0 - 150 - 150 kW 
0 - 330 - I 000 min·1 

i = I : 1 (pinion stand) 
0 - 192 - 580 m/min 

406 m/min max. 
0.3 - 3 kN 
0 - 22 - 22 kW 
0 - 800 - 2400 min·1 

5,20 

Dccoikr II (for duubling operation only) 

Decoiling specJ: 
Strip tension range: 
Motor rating: 
Motor revolution: 
Gl!ar ratio: 

406 m/min max. 
0.3 - 3 kN 
0 - 22 - 22 kW 
0 - 800 - 2400 min· 1 

5,20 
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4. Coiler Data 

Coiling speed: 
Strip tension range: 
Motor mting: 
Motor revolution: 
Gear ratio: 

725 m/min max. 
0.15 - LS kN 
0 - 20 - 20 kW 
0 - 800 - 2400 min·1 

2.91 

For production of Al condenser foil wld rolled stocks will be brought from Korba aluminium 
complex. Stocks \Vill be finished to plain foils of these dimensions: 
anode foils - thickness O.<l70 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. l (roughing mill) after 
modernisation. Rolling mi!l No. 2 (finishing mill) is not needed for the production of 
condenser foil. Following modernization works are recommended: 

(1) Roll Neck Bearing 

Work roll assembly 
New work roll chocks witn new design for roller bearings and roll bending (system Mae-
West) 
2 x 2 row cylinder roller bearing 1301180 dia. x 50 mm with intermidiatt! ring. 2 row b~ll 
b~arings (tru~t bearing) 100/180 dia. x 34 mm. 
Oil mist lubrication system, oil/air mist and oil levd 

(2) Back up roll assembly 

0.t•),1ii"i,:;1ti1H1 of b~1ck up rull chuck~ f,1r rn!kr bc;iri:ig and ncg<!tin: roll bi.!nJin~ cylir:.'..:r 

(:\iac:-We~-t). 
2 x 2 rolkr bearing 220/310 dia. x 225 mm, 2 row roller bearings (trust bearing) 120/260 

dia. x 86 mm. 
Oil mbt lubrication system, oil/air mist and oil level. 

\3) X·ra~ d~..-il·c fo.- lllt!~suring of thickness of foil 

(-l) Driw for :\lilt and Coiler 

Control Cabint:t including 
- DCS control system for millkoiler drives 
- Required hard- and software 

2 Main control panel for mill operator 
2 Subcontrol panels 

DC drive mowr for mill type GS 3108 150 kW/406 - 1220 rpm 
DC driv~ moror for coilcr type c;s 1810 56 kW/1000 - 2730 rpm 

Power rt:quirements: 3 x 500 V, 50 Hz 
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(5) Drh"cr for dccoiler 

DCS control system for one dectiiler drive re4uired addith>nal hard- and software 
DC-drive motor for dccoiler GS 1608 32 k\V/900 - 2670 rpm 
Med1anic11l e4uipmcnt/engineering for decoiler drive: gear shaft, ge:.ir box, couplings etc. 

(6) Coolant oil filtrJtion plant (type Womack) 

Th~ modd HP-20 filtration system consist of two vertical stack horizontal plate pressure 
filters.· 
Filtration capacity: 
Tank capacity: 

2.000 I approx. 
30,000 l approx. 

Filtration Cljllipment also saves for rolling mill No. 2. 

6.3.2.1 Estimate of im·cstment costs 

Equipment - S.:ctil'll 2 - i\lnJ~miz<ttion of foil rolling mill 

Rs ooo 

F Foreign Local Total 

~ I Wrn"I\ wils <b:iembiy l,(){)() 2,31)0 3Jl0!} 

I 
~ "') 

I !Ld.: t!i1 r. ilh ;'.·;~.·mbly l ,2.f:() 2.m~1 -Lil'IO I ft 

~ 
-

I 

r-
.. X-r~~:; d~'.·i~~ fnr n1.:~t'.,urin~ 1,000 - l,OO!; 
of thickn..:s'.' 

Driv~ for mill and coikr 4,7()(1 - -i,100 

5 !Jrivl: f11r lkcoikr 9.7()() . 9.750 

() ('('11!&11;t ni! f:l:ra~:. i;; riam 20.220 . 20,200 

Tc11;,I 1-6 37,X51l 5,iOO 42,950 
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6.3.3 Section 3 - Treatment of condenser foil 

Treatment of foil is an electrochemical process in two opt!r.ttions of etching and funning. 
lllt!se operatinns are carried out on one-purpose production lines. Details are giYen in the 
paragraph 6.2 - Prnpcsed technology. 

Technological processes for production of cathode foil. LV anode foil and HV anode fr•il are 
shown on the flow charts No. 6.05, 6.ll6 and 6.07. 

Tre•nment of foil necessitates supply of water, facilities for water treaunent and facilities for 
disp1}'.'al of waste water. 

Industrial water utilization is shown on diagrnm No. 6.1 l. \VWTP proceso; is shown on 
diagmm No. 6.12. 

Further required are s,mrces of D.C. pow~r for etching and forming. Power supply is desribed 
on wirir.g diagrams Nos. 6.13, 6.14 and 6.15. 

Technological pn,cess also requires ventilation, extracting and cooling. 

6.3.3.1 Production process 

The pn•clu.:tion process i- divided into the foliowing steps: 

1.0! - Storing of raw materials 
I .ll2 - Ann1..'<tling an<l brushing 
l .lfi - Etd1ing 
I.! 1-i - f-1 irmiag 
l _Oj - Checking anJ p•1ckaging 
1.06 - Preparation of solutions 
l .Oi' - Maintenance 
1.08 - Control of production 

1.0: ~tnrin!! of Raw Materials 

Ac•.:1>rding to rnc.1ll!rial stored the storage area is dividl!d as follows: 
- st11ragc of plain and formed foils, 
- stllrage of chemicals for etching plant, 
· storage of chemicals for forming plant, 
- storage of spare parts. 

Plain am! formi.:d foils are stored en pellets kept in rncks. General purpose lifting trU1.:ks or 
shclvi!-lo;1das arc envisaged for m:m;pulation with foils. 
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Ch~micab are ~ttireJ in bags or in glass mad~ vessels. Spare parts tu ClWcr needs for the 
w!wk :\I foil production anti for machinery and ekctril:al mainten;mce are stored in separate 

stor..ige nwm. 

All Sh)res h:m! e!ectrical installation only. other equipmc.'nt is not ne1:essary. 

At snme of the technological departments intem1ediary storage to serve annealing, brushing 
and etching of foib i.ire located. 

1.02 ·Annt!alin!.! ar.J brnshing 

The aneJc HV foil is annealed in electr!cal re~;istancc furn;tce. The purpose of heat treatment 
is to achie\·e ne.:essary quality in mechanic;.tl properties of the foil as well a~ achieving 
suitable cubi1: texture for annealing. 

Every treated foil is brushed so that the oxidic layer is remnwtl from the surfa.:~ of foil as 
well as th~ oil spurs which remain after annealing. 

Fnil \\hkh h:is bt•en brushed must be etched wilhin 70 hours time so that a new oxidic l~1yt:r 
does not appe~tr Pn the foil surface. 

In the cour:-e of brushing an aluminium dust parts of the maximum size of 0.1 mm ar;; 
generat~d. These parts art! sucked off from the brushing machines. 

Ar.nL·a!in;; \'.ill ~-e proviJed in a ch:.imber electric rcsistrncc furnace with output ,1;· 255 k\\'. 

Cqiacity cakubtii in: 

- Pr1'Ju..:ri11n 1>f <:node foil 
- 1•t:t lli" v.hi..:h 1/3 for annealing 

- \':<:i_:;ht 11f .::harg~ 
- Number of charges 
- Din!ction 11f <:nncaiing 
- Annual utilirntion 

I3rusl1i!:~ will k provideu on two sets of equipmt:m 

C1p::city c:ikul:trinn 
Bru-.hin,:: of <tn!\.!.: foil - production 

- length 
Output pf one equipmt!nt UC 536B 
l\faLhim: time (utilization 85 <ff.) 

Brushin~ of cathode foil - production 
- length 

Output of one equipment UC 53!1 B 
Machine time (utilization XS <;h) 

2:17 t 

X:'i t 

0.7 t 

91 
24 hours - I lfay 

91 days 

257 tpy 
l ,542,000 111 

2,400,000 m 
4,535 hrs 

75 tpy 
1,350,000 Ill 
2 ,400. 000 Ill 

3,970 hrs 
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Bmshing unit - UC 536 B 

This equipment (see - Diagrnm 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 br.tke. The 
foil pulled o\·cr two supporting steel rollers 2 cooled by water. On each roller, the foil will 
be brushed by three brushing rollers 3 rotating on the contrnry to the foil shift. Ail the brushes 
can be made from steel or from phosphoric bronze. Each brush is pewered autonomously. 
Moreo\'er, all the brushes make a retura axial move spe(.ded up with the foil shift. The 
distance between brushes and supporting rollers (i.e. brushed foil) can be adjusted 
continuously. nle space fur brushing is covered and exhausted. The foil shift is powered by 
three rollers 4. T\\'n 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 
Foil width 
l\1fax. outer diameter 
Roll core 
Foil gauge 
Brush outer diameter 
Brush length effective 
Length of pins 
Diameter of Sit!d pins 
Diameter of phosphoric bronze pins 
Speed of brush milers 

Fo;· c:diing ,,r f11ih tlh~ following equipment is instalJ..~J: 

- 6 ctchin.:; units hl etch LV and HY anmk foil 
- 5 et.:hing units to etch cathode foil 
One service weight up to lOO kg is proposed. 

0-0.27 m/sec 
500mm 
350 mm 
70mm 

30 - 100 m 
150 mm 

550 - 560 mm 
30 mm 

0.1 mm 
0.05 111111 

1350 m/min 

A skd monorail with crane trolley is proposed for placing coils into the process. The 
monnr:til :S hicattJ ;1ho\·e t:a1.:i1 unit at loaJing point upright lO the unit axis. 

Each unit will be provideJ with the following: 
- vcntilarion duL·t to t<1kc vapours and fumes off the hath 
- compressed air int;1kc with no oil admixtures 
- lkmincralized water supply 
- clarified water supply 
- industrial water for washing of floor and machinery 
- etching solution 
- electric power imtallation 
- etching solution drainage to waste water treatment plant 
- rinsing water piping to wastt! water treatment plant. 
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Capacity calculation 
Etching of anode foil - production 
Output of one etching unit UC 1521 at 6000 hrs/year 
Proposed number of units 
Production capacity of units in total 
Capacity reserve 

Etchin!! unit for ~mn<le foil - UC 1521 

150 t 
27 t 

6 
162 t 

i2 t 

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

From an unwinding station 1, the foil is pl!lled into the intennediate balance magazine and 
then <m~r a copper contacting roller 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 t:mks 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 
0 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 winjing-up station 8. 

Technical data: 
Foil width 
Foil thickness 
Unroll core diameter 
Winding-up core diameter 
Max. outer diameter 
foil ourput 
Total size (LxWxH) 
Height (v.;ith frame in the upper positi1m) 
Power supply unit size (LxWxH) 
Power input (without power supply) 
Power distribution 
Pressure air demand (min. pressure 0,4 MPa) 
Exhaust 

500 mm 
80 - 100 m 

75 mm 
75 mm 

350 mm 
25 ·· 150 m/hr 

8500 x 2900 x 25ff) mm 
1300 mm 

200 x 1800 x 550 mm 
155 kVA 

220/380 V, -50 Hz 
70 m3/hr 

1800 m3/hr 
Cinsumption of cooling water 3 m1/hr 
Consumption of running water 0,85 m'lhr 
Consumption of dcmineralized water 0,25 m'lhr 
Pressun:: showers (totally 3 p<1irs-circulation of demincralized water) J = 0.4 Ma 

Q = 60 I/min for I pair 

Etchin~ unit for cathode foil - UC 566A 

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 carhode foil - production 
Output of one etching uniL UC 566 at 6000 hrs/year 
Proposed number cf units 
Production capacity of units in total 
Capacity reserve 

60 t 
14 t 

5 
70 t 
10 t 

From the unwinding station I, the foil is pulled through the plant by rollers (the drive of each 
roller can be disengaged). Two copper con~acting 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 -.vater. 
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 
gas is exhausted. The first tank 5 is made from aluminum, using running water for riilsing. 
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 maJe from aluminum, volume 40 I. Demineralized water is used in both cases, i.1 the 
:-insing tank :md in the shower placed at the output of this section. On the rinsing tank output 
th~ 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 station 
1-t. 

Technical data: 
Foil width 
roil th ic kn~ss 
Foil uutput 
Current of contacting rollers 
Unroll core diameter 
Winding-up core diameter 
Max. outer diameter 
Plant si1e (LxWxH) 
P1nvcr supply unit size (LxWxH) 
Power input (without power supply) 
Power distribution 

1.04 Forming 

500mm 
30 - 50 m 

25 - 100 m/hr 
2.5 kA max. 

70 mm 
7l) mm 

:so mm 
6300 x 2900 x 1800 mm 

2000 x 1800 x 400 mm 
approx. 60 kV A 

220/380 V, -50 Hz 

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 oe provided with the following 
- ducting to take vapours off basins 
- compressed air intake with no oil admixtures 
- deminera!ized water supply 
- darified water supply 
- cooling water supply 
- electric power supply 
- drainage for the used solution and rinsing \Vater into the waste water treatment plant 
- industrial \Vater for washing of floor and units. 

Fnrming unit - UC 579 B 

Capacity calculation 

Forming of anode foil - production 
Output of one forming unit UC 579 B at 6000 hrs/year 
Proposed number of units 
Production capacity of units in total 
Capacity reserve 

40 t 
21 t 

2 
42 t 

2 t 

This equipment is designed to form a high voltage anode Al-foil, purity 99,98 CJ, width 500 
rnrn. up to 6:50 V in a c11ntinu:il process with the oxide layer stabilization (see - diagram 
6.10). 

rn'm a:1 un"'-'in,i!n:; L th~ foil goes through the a:mcaling ove:i PC 53-l- (2) (the length uf 
:;nnealcd foil is JO.Jr) mm. t::mperarnre 525 - 6000 °C), over three copper or brass contacting 
rollers 3 (grnu11lkdJ. The rnltage <lrnp in th\.! contacting system is mcasureu and tlispiaye<l on 
t~..-: distribution p~nel. Th.:: foil is cooleJ by demineralizcJ wat~r. In the boehmitc: tank 4 m<~de 
frllll1 aluminum (\·uJume -lOO l), the foil passes through a bath with temperature 9R "C. The 
foil dip can b::: adjustd to I or l.7 or 3 m. The leac.linr; rollers are mounted in a lifting fr<une. 
This tank can be connected to a DC-low voltage power supply. It is foilowed by the 
passivating tank 5 (stainless steel, volume 820 l, temperature 90 "C) the foil dip is 4 m. In the 
process of forming, the foil emerges once out of the forming bath. NH.PH is added Juring 
operation. A shortcin:uiting contact with a discharging resist\Jr is placed at the tank output. 
The electric cum!l1l 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 1, temperature 90 
"C, foil dip 6 m). The foil emerges twice out of the forming bath. After the rinsing tank IO 
and clepnlarizing tank 11 (of the s~un~ type as the passivating tank), rinsing t<tnk 12, the foil 
enters the third forming tank 13 (of the same design as the 2nd forming tank). After the 
rinsing tank 14, the depolarizing tank 15 and rinsing tank 16, the foil enters a fourth forming 
tank 17 (similar design as of the 1st forming tank). The dipping length of the foil is 6 rn, the 
bath temperatur~ 90°. While forming, the foil emerges twice out of the forming bath. A 
rinsing tank 18 with pres!'.ure showers (demineralized WHter by circulation), a blowing unit 19 
a11c.l 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 
Foil thickness 
Unroll core diameter 
Winding-up core diameter 
Max. outer diameter 
Foil output 
Plant size (LxWxH) 
(incl. gallery for operator) 
Hcight-(with frames in upper position) 
PO\ver supply unit size (WxHxD) 
Power installed (without power sources of forming) 
Power distribution 
Max. tot~l current load of contacting rollers 

l.05 Checking and Packaging 

500mm 
80 - 100 m 

75mm 
75 mm 

350mm 
!5 - 70 m/hr 

17000 x 3000 x 2700 mm 

3500 mm 
2400 x 2000 x 450 mm 

290 kVA 
220/380 V, -50 Hz 

1200 A 

Packing shop is equipped with work tables and racks. A steel monorail with electrical crab 
b installeJ 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 thickness 0.6 mm transported from Korba to BiJhanbag must be 
wrapped in undulated paper and tied together with a steel band. 

<b) 

(u) 

pi::i11 foi I coils while carrieJ 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 
p1 ilyc:thylcne sacks and stowed in wooden casings (or other suitable casings) and fixed 
ag;•ii1.;;t move. 

t.'ichi:::J and formc:d foils must be wrapped in the same way as phtin foils when carried 
fo 1111 plant to consumers. In each sack a silica gel must bt: pt in to absorb moisture. 

Dl{i\l·T PINAL HEPO!ff, Volume I, Page 55 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I .06 Preparation of etching snlutions 

The followir.g equipment is envisaged: 

storage containers for chemicals (NaCl, H3B03, Na1so .. ) 
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 ;.,;faintenance 

Machinery and electrical maintenance shop is equipped \Vith ~>asic tools and metering devices. 

Large repair work or planned overhaul is envisaged to bl! done in the central maintenance 
shop of the facto:-y. 

1.08 Omtf\'I of Production 

Control ri>om is cquippell with signalling and metering fadlitk~ to take data from production 
Jin~:-. indi·.:atin~ rui1.-:in~ of machir.cs. p1>w~r consumptiun etc. Control mum is connl'ctcd tu 
Ja!Joratory prm iJ.::J with instrument-. for quality checking of the foils - ml!chanical antl 
electrical qu."dties. 

Control room has connection to storage and intermediate foil storage area. connection t.> 

chemi<.:<tl 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: 

3.2.01 
3.2.02 
3.2.<>3 
3.2J)4 

- Water treatment plant 
- Cooling water pumping station 
- Internal piping 
- Waste water treatment plant 

Treated water demand 

Deminernlized water 
Clarified and filtered water for technology 
Refilling to cooling circuit 

Qualitv rem1irements on treated water 

Demineralized waler: 
Specific ekctrolytical conductivity at 25 °C 
pH 
SiO, content 
er content 
Fe content 

Clarifiet..l and filcered water: 
without sp-.'cial rc4uireme:its. 

6 m3/hour max. permanently 
3 m3/hour max. perm.i.nently 
4 m3/hour max. pcm1anently 

mi<.:roS/rm max. 
6.5 - 7 

I mg/I max. 
0.2 mg/I max. 
0.2 mg/l max. 

Proposal for water treatment plant is based on the following parameters of incomi!lg r~;\\' 

w•1tcr: 
character of water 
sp~cific c:. c,)nductivity at 25 "C 
tot:tl soi Ids 
suspcnd~d solids 
dissolved s·ilids 
Chcmil:al Oxygen Demand (COD) - KMn04 

pH 
Fe 
Mn 
A! 
Si02 

salt content 
total hardness 

ri vcr 
120 - 160 m irroS/cm 

75 - 220 m~/I 
30 - l'O mg/I 

45 - i40 mg/I 
5 - JO mg/I 

7 - 7.5 
0.05 - 0. I mg/I 
0.05 - 0.1 mg/l 
0.15 - 0.1 mg/I 

10 · 15 mg/I 
1.46 - 2.5X mcq/1 

1.0 - 1.5 rncl1/I 
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p-value (p - Alkalinity) 
m-value (p - Alkalinity) 
Ca~· 
Mo2+ 

.::> 

Na•+ K+ 
so 2· 

" er (Chloride) 
N0

3
• 

co.! (free) 

- 3.2.01 Description of technologv of water treatment 

0 meq/l 
0.8 - 1.2 meq/l 
0.8 - 1.2 meq/l 
0.2 - 0.3 meq/l 

0.46 - 1.08 meq/l 
0.31 - 0.73 meq/l 
0.11 - O.l 7meq/l 

0.24 - 0.48 meq/l 
6 - 8 mg/I 

With respect to data obtained the following water treaunent ha!> bt:en proposed. 

Raw water is claiified by using ferric chloride and line decarbonization at the same time in 
clarifying reactor. This reactor operates on the principle of fully floar.ed sludge bed. Further 
on, wat~r is filrer:!d in two-layer filter filled with siliceous sand and black coal filtering 
material of required granulation. Clarified and filtered water is stored m a container to be 
pumped p~,rtly 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 anLi filtereJ water is pumped into demineralization prrn.:ess which consists of two 
concemration stag~s: 
- first .sttg~ a :;:rn:1g acid Catex of Arnberlite IR 120 
- .secon..! st~!g~ a mong basic Arnex of Amberlite IRA 478 

D~:nineraliteJ \\ Jta is sllned in vertical steel made rubber lined cont;tiner from which it is 
p:m1r;,:J in~·, n~:x-l•::J with mixing substance of strong acid Catex of Amberlitc IR '2(J L ;ir.j 
::rm;::; L <·~ ::::~ >. v!° Amb~rli:.! RA 420 MB. 111is d~mineralized wat~r is then gatht>r~d in 
h1H i1uni;tl :-l.:.:i rn;~J..: rubb.:r lind container from whi~h it is pumped into tt>dinologic;t! 
e4uipment. 

In auxili::ry i?quipm~nt to water treatment plant the required chemicals arc prepared anJ 
<lilukd. '11L:'~ arc cht>mic;1!s used in clarifying process - preparation of solution FeC13 out of 
cry:-.:al:i::.' r:.:C'I;. M-J~O, ;mJ prep;:r;!iiun of Ca(OH)1 i;ubstatiDn. TI:e regenerated :mluttons of 
r.:quirl~J c. '::i:::mrat!0n fN deminl!ralit.ation are prep:m~d by mixing concemrati?d chemicals 
of :.:J~'-JU:ti·.: p~1•r•1rtions with demin-.!ralizcd water in pipe line. ·niese solutions are H ~SO"' 
<l11uhk cl''ll.:.:r.rr;itcJ f11r catexies and NaOH solution for anises. 

\\";p,tc wati:r' fr11!n individual demineralization stages are drained into waste water treatment 
plan: to he n·.:utralizeJ together with other waste w~1ters corning from technological prncessl!s. 
The sludg~ ir.irn clarifier will be also processed in waste water treatment plant along with 
<iluJg~ whid1 ari'c here while disposing waste waters from technology. Waters for washing 
whki~ c,cparat~ while washing two-layered fillers will be discharged into the outside open 
draina;;c syst~m ir. the fact•lry, or after sedimentation they will return back into the process. 
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Equipm~nt for water treatm~nt plant is controlled semiautomaticaily with push button 
l\HHrnlling individual bh11.:ks of technological processes. each machine b.!ing controlled by 

electrically driv~J fittings. 

Consumption of Chemicals 

Fe Cl3 • 6Hp crystalline 
Ca(OH)l 

H;SO"' 
NaOH. 

*'<-'-"NOTE~""~ 

60 <,"f. FeC13 min. 
84 c;~ Ca(OH)2 

94 % min. 
98 <ic min. 

yearly amount 
5 t 

IO t 

24 t 

17 t 

Tire abon: 111.:11ri011ct! C(Jl!.rnmpriun of chemicals dues nor i11c:l1ufe clremicals 11ee1it'd for 1!e.utrafi:;:atio11 
cf 1r11sie macrs. dzidz 1m.: generated in the reg11latio11 of i11dil"idua! stages of de111i11aali:::ation. 

Consumr.tion of Water 

Raw w;:tt:r 96.000 m 1/year 
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List of Machinerv and Equipment - Water treatment 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

Description Number of pieces 

Clarifier 
Two-layer filter 
Container for chemical solutions 
Container for chemical solutions 
Container for chemical solutions 
.Container for chemical solutions 
Ionex filter for light flow 
Ionex filter for light flow 
Storage container 
Mixing filter 
Container for chemical solutions 
Container for diluting solid chemicals 

1 
2 

2 
1 
2 
2 
2 
l 
2 

Container for chemical solutions 1 
Storage container 1 
Pumps of various types 21 
Dosing pump 2 
Dosing pump 2 
Dosing pump 2 
Compressor 
Swrage container 

Piping steel made, stainless steel, 
rubh\!r coated. polypropylene made 

Fitting" of all kin<..ls 

Piatforms 

Fillings: Amberlite IR 120 L 
Amberlite ll<A 420 MB 
Amtcrlite IR I 20 
Amberlitc IR:\ 478 
Silicenus san<..I, grade I - 1.6 mm 
Filtering coal granulation, graJe 1.7- 3 mm 

Overall wei!!ht in kg 

8,500 
3,258 

822 
84 

1,045 
1,516 
l,580 
1,580 
3,170 
1,160 

3C 
2,280 

672 
2,339 
3,000 

320 
294 
300 
34U 

3,170 

20,00:) 

7,(J!J\) 

3,900 
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- 3.2.02 C'noling Water Pumpin!;! 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 m3/hour. This water quality which 
is more than Jess determined by the quality of addition.LI water (industrial water) from water 
trtatment plant is not affected while cooling the drafts and therefore its recirculation is 
proposed. Pressur~ 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 m3/hour has the rated energy Y = 250 J.kg·1

• 

Cooled Wi.!ter 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·1

• 

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

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

In order to amid the increased amount of biological build up in the cooling circuit it will be 
necessary from time to time to dose the solution of bioci<le into the warmed water in front cf 
the cooling to\ver. Occasionally. part of the circulating water is also filtrated in the by-pass. 

P<trt of this section is a ventilator cooling tower (micro tower) with the maximum output of 
1(15 m1 of water per hour for the temperature difference flt = 15 - I 8 "C. At the present there 
arc data available abnut the temperatures of the dew thennometer in four places in India 
\Vhere the maximum temoerature is 29 "C. 

During till.': hottt:st months the temperature of th~ cooled wat~r will be approximately by 5 "C 
high.:r than lkw thermometer, i.e. approx. 34 °C. 

- 3.2.03 Internal Piping Connection 

Piping connects water treatment plant with etching and fom1ing units, brushing machines. 
cooling tower ar.ll waste water treatment plant. 

M.tin distribution pipes are routed i11 the collector running down the unit in the basement 
level, adjacent to the central row of columns. f>roposcd internal dimensions of the collector 
arc 1.7 m of width by 2.1 m high. Connections from the colh;ctor inLo the piping distributors 
which stand close to individual drafts (5 pcs. 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 fur demineralized and return rinsing water. 
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- 3.2.l)4 Waste Water Treatment Plant (\VWfP) 

The plant provides for disposal of industrial waste waters from production of com!enser foiis 
and from WTP. 

Amount of Waste Waters 

These following waters will flow into the WWTP: 
Rinsing deminernlized water 
Rinsing clarified water 
Waste water from demineralization 
(from regeneration of lonexes) 
Waste sludge from clarifier 

Description of Eljuipment - WWTP 

In total 

6 ml/hour 
I.5 ml/hour 

0.7 ml/hour 
0.5 m'.\/hnur 

8.7 ml/hour 

Autom~ted flow water equipment which liquidates waste W<tters in the way as described is 
propos(d. 

Alkaline - acid waste waters (Irising from production of Al foil will be treated by addition of 
c11agubnt /Al2(S0~)/ and by additiPnal treatment of pH in alkaline area where undesirable 
dem~n;_, in reactnr \vi!l precipitate. After <losing polyfloccu!ant the items floccuiate with th;! 
subse1.ll!.?nt si:dimentation in the external drainage system. sedimented mud will be thicker.ed 
in dewat,~rin6 facility to reach the level of 25 - 45 % of dry solids. 

P•!rt of 1ht: \\'\\T? is equ:;:im~m for preparation and dosing llf individual dispmhe ch~n1icab. 

O·•tr:11l pi 1 :1.:.::-- ... i.; ct111troll.:d by micrupr.icessor syst.:m whkh acrnrding to user's requirements 
cnabks various ln·ch of automation of the technological pwcess from hand operated remote 
control with automatically filled reactors up to fully automated regime, when action of 
per~onnel is limited only to checking of the system and to preparation nf disposive chemicals. 

The equipment i:; c,in.;tru..:t~J mainly from no!icnrrosiv~ materiab, e.g. from pulypropylene 
whid1 incrt:a·.;I..'., Jurability anJ reliability of the equipment. 

Opaatillll of tlh· pl:!nt i~ by ml..'ans of detectors for monitoring of technological pn,ccs~ (pH) 
<llld by mc;111s of <.ktcctors for monitoring moving of wat~r levels in individual tanks and 
reactors. 

J-bruwart! i~ modular. i'.fain prm:essor unit incorpurntes microprocessor. Number of incoming 
and outgoing lines may be adjusted and freely changed according to the needs. By means of 
desk for mirn ·processors type as IBM - PC each controlling system may be linked into the 
network und so may enable personnel to watch the produc.:tion on PC screen. 
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Each sysrem can be swirche<l to manual operation. 

Soflware is individual and depends fully on lhe us~r·s needs. 

Requir~ment for chemicals 

NaOH solid 
Al~(SO.i) . 18 H:?O) 
Polytlocculant 
Loading substance 

98 % NaOH min. 
55.4 % Al:?(S0.i)3 min. 

yearly amount 

45 t 

5.5 t 

175 kg 
50 t 
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Requirements on the Qualit~· of Cleansed Water 

Nom1 for TolerJnce Limit for Industrial Effluent discharge in Inland Surface \Vater: 

! 

Sl.l"o. 

... -
3 

I .. 
5 
6 
7 
s 
9 
IO 
II 
12 

13 

l.t 
15 
!6 
17 
!'\ 
19 
20 

21 ,, 
'' . ' 
,, . _ .. 
25 
26 
27 
2~ 

2'J 
:o 
~' ! 
'' -'-
'' -~ ·' 
:q 
J5 

~··NOTf:H• 

Parameter 

(a) Colour 
{b) Odour 
Suspemkd Solids Mg/I 
Particles Size or Suspended Solids 

Dissolved SoliJs (Inorganic) Mg/I 

pH 
T emper:.turc Deg 0° 

Oil/Grease Mg/l 
Total residual Chlorine mg/I 
Ammoniacal Nitrogen (as N) Mg/I 
Total Kjddahl Nitrogen 
Fn:c Amnwnia (as NH3) Mg/I 
BIO c!wm:cal Oxygen demand 

(5 days at 20 deg. C) Mg/I 
Chemical oxygen demand 

(5 days at 20 deg. C) M£11 

Arscnk (as As) Mg/I 
~lcrcury (As Hg) M~/I 
Lead (as Ph) !\lgll 
C:idnlium (as CJ} Mg/I 
He:.:av;:lc:ll C!mimitm1 (;:s Cr+6) Mg/I 
T1ital Chromium (as Cr) Mg/I 
C.:;1pcr (as Cu) l\lg/i 
Zin..: (;:~ Z11) l\lg/l 
S~kntum (;:s Sc) !\!<-fl 
;\i..:kd (;::; :--:i) l\1gf! 
B"M; {;.ts B) Mgfl 
l'.:r-=ent ~odium 
Residual Sodium Carbonate Mg/I 
Cy;inidc (as CN) Mg/I 
Chloride (as CIJ !\lg/I 
f!uL1ri<lc (;1s FJ Mg/I 
Di~solvcJ phusrhate (;1.~ P) Mg/I 
Sulphate (;:s SoJ i\l:;/l 
Sulphi,!c (;1s S) i\J:;/l 
l'..:s! i..:l,Jcs 
Plle!loli..: Cump11umh as (C:0 H5,,H) Mg/I 
R:dio a..:tivc Ma!crials 

(a) Alpha rmi'tcrs Udml 
(h) Beta emitters UC/ml 

T olerancc limit 

Colourless 
Odourk-ss 

100 
Shall Pars 850 

Micron IS Sieve 
2100 
5.5 - 9.0 
40 at Pt of discharge 

IO 
l 
50 
100 
5 

30 

250 
0.2 
0.01 
0.1 
2 
0.1 
2 
3 
15 
0.115 
3 
2 

0.2 
1000 

2 
5 
1000 
2 
Ahscnt 

10-7 
10-6 

I. All rffort.r .rliu11lil hl' 111c1c!c to rcmm·e colour and 11npfe,uant odour a.r far as po.rsiblc 
2. 1'!i1•u 11orm.1 .ihould />,· ff'(/d afrmg with origi11nl copy of IS:2490 (1'11rt-'/) /'J8/ for complcteMSJ. 
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6.3.3.3 Electrical part 

- 3.3.0l Basic technical data 

Power distribution: HV:3 - 50 Hz6.6 kV 
Power distribution: LV:3 - 50 HL440 VffN-C 
Contact protective system: Protection by connection to neutral 

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

Output installed 
HV 6.6 kV sources for fom1ing 
L V 440 V motors, rectifiers 
LV 440 V lighting, sockets 

In total 

Load calculated 
HV 6.6 kV soun.:es for forming 
L V 440 V motors, rectifiers 
LV 440 V light 

Jn total 

Power consumption p~r year: 

3,000 kVA 
4,900 kVA 

150 kVA 
8,050 kVA 

2,540 kW 
3,026 kW 

50 kW 
5,616 kW 

E = -l,800 hours x 5,616 kW = 26,958 !v!Whr/ycar. 

- 3.3.02 Technical description 

Power distribution 

H.V. Connection 

Thr~c parallel I-IV 3 x 240 mm2 cables from connecting point are routed into I IV 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. 

Cahle distrihution 

Main HV and L V cables are considered plastic made. Fixed cable trays are to be used in an 
accessible cable space located under electrical equipment. Forming rectifiers will be connected 
by cables roured on trays at roof level. 
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Power <li"tributiPn to etching basins will be done by Al busbars through l..'able 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 l ,250 A, short term short-circuit current ls max. 25 kA, dynamic short-circuit current 
60 kA maximum. 

Transfnnner stati1m 

Transformer station with transformers T1 - T4 is in block arrangement with the main DB's 
RH I - RH3, compensation DB's RC l - RC3 with reserve space for one transfom1cr. 
Transformers are air cooled 1,250 kVA 6.6 kV/440 Veach. Main distribution boards are two 
sides, each field XOO mm wide, 500 mm deep. 

Operational power distribution 

~follir DB':; will be placed close to individual machinery. DB's with switches and breakers 
will b;~ lncat~J in room for transfom1ers and rectifiers. 

Rectifier room 

Ec..·hin!~ snun:~s X kA 

Ref. wiring diagram No. 6.15 
Sources of D.C. ,·olt<ige for etching have parameters of +2 - 20 V, +I - 8 kA. They consis~ 
of booster, transformer and rectifier in 6 pulse connection with no control. Minus pole i~ 
connected c.lire(.;tly to etching machine. Plus pole wiring goes over pulse switch 0 - 8 kA 
switching at frequen(.;y of approx. 20 - 150 impulses per second. 

Erd1in~ sources 2 kA 

Ref. wirin~ diagram Nu. 6.14 
Etd1ii1g "ources +1 - 20 v, 0,2 - 2 kA :tre also in arrangement as booster (with constant 
current re1:tifo:r l.'.l>ntrnl), transformer •ind non-controlled rectifier in 6-pulse connection. In the 
plus pole a pulse 0 - 2 kA switch to switch with approx. 20 - 250 impulse frequency is 
installed. 
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Fnm1in!! sources 

Ref. ·.viring diagr..tm No. 6.13 
Titree +20 - 800 V, +50 - 500 A sources with current limitation and constant voltage 
regulation are needed for dching machine. The sources proposed are using three layer 
winding transfom1er to serve 2 sources. Transformers TS - 17 are feeded from the 6.6 kV 
line. In RTI - 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 type air choke 
is inst~lled. 

Filtering and compensating eguipment 

To compensate power factor of forming sources as well as higher hannonic currents generated 
by fon11ing and etching sources an uncontrolled LC filters on HY side combined with 
controlled LC filters to L V RC4 distribution board, are proposed. 

Lighting and inside power distribution 

Li~h~ing 

Lighting \viii be provided with fluorescent luminaries, protected according to purpose of the 
rnum. Lighting level in offices and laboratories will be 750 Lx, in electrical rooms and 
prnd'Jction areas 500 L;,. and in storage areas 150 Lx. 

Snckets 

In rttJdm.:tion are<ts socket boards in system 50 Hz, 440 V, 32 A wiil be instalbl incltding 
nn~ p!1~·:(; so..:kc.:ts for transferable light fittings included. 

Lightnintt prntrction 

Th.; wlhlk huilding is protected <1gainst lightning by combined grid and bar earthing 
equipment. 

Fir~ :il;1rm svstcm 

Fir,~ alarm ddl'.ctors ar~ mainly 10catcd in electrical rooms and in cable room~. Individual 
loop~ <ire cvalL1<1k:d in a 24 loop central p•mel. 

Automated controlling svstem 

For operational and faiiure control of electrical equip:nent an automate.ct controlling sysrem 
is propn.-,~d consisting of a universally programmed automatic machine, of controlling 
computer with key-board, printer and screen. In this configuration nil main electrical 
equipment from the key-board can be co.moiled. 
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Telephone installation 

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

- 3.3.03 Specification of Ekctrical Equipment 

Pos. I 

Pns. 2 

Pos. 3 

Pus. 4 

Pos. 7 

Pos. 8 

HY 6.6 kV connection 
Plastic HY IO kV cable 3 x 249 mm2 

- 1,140 m 
Trench 90 x 50 cm, sand bedding 

Cabling L V and HV, Automated controlling system 

Busbars distribution to etching machines 

DB LV, 12 section, Un = 7.2 kV, In = 1250 A, protection IP 40 - I Nr 
11 sections with el. current .netering and with HV switch 
I section with el. current and voltage metering, with HV breaker. 
Overall length - 9,600 mm 
Ddivery dimensions 9,600 x 1,350 x 2,400 mm (lxdxht) 
Overail weight 7,800 Kg 

Three phase wi11ded transforr~.: as T1 - T", l ,250 kVA 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 

DB doubk-sitkJ, 6 sectional, as RH l-RH3. 
Voltage 3 -50 Hz 440 VffN-C, 
el. current in busbars 1650 A, protection JP 40 - 3 Nr 
Dimensions 4,2DO x I ,000 (500) x 2,250 mm 
Weight 1,060 kg 

Cumpensating DB 011e sided, 3 sectional as RCI-RC3. 
\".,i1.1:;e 3 -:'O Hz 440 VffN-C, 450 kVA, 
,. '''..:~!im IP 20 - 3 Nr 

,.'!lsions 2,300 x 500 x 2,250 mm 
\hight 850 kg 

Filtering/compensating DB, 12 sectional, two sided, 
Voltage 3 -50 Hz 440 V/TN-C, 1000 kVAr 
protection IP 20, as RC4 - I Nr 
Dimensions 4,800 x I ,000 x 2,250 mm 
Weight 4,880 kg 
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Pos. 9 

Pos.10 

Po~_ I I 

Filtering/compemating HV equipment 6.6 kV 600 kVAr as CL 
Dimension I.000 x 2,500 x 1,000 mm 
Weight 1,500 kg 

Snurr. for etching 8 kA, 20 V D.C. 
I Nr - simple 3 phase booster NTA 94-2, 123 kW 440/80-800 V, 

protection IP23, 123 kW horizontal, 
with serYomotor incl. regulation nn constant D.C. current 
and with motor for fan. Boosters as TRI-TR6, 
dimensions 1,230 x 1,015 x I,015 mm, 
weight 980 kg. 

- I Nr 

- 6 Nr 

I l\:r - 3 phase dry rectifonning transfonner, 230 kVA, 440/19 V, 50 Hz, 
protection IPOO, bad classification V. 
Transformers as T8-Tl3, 
dimensions l ,900x950x l ,350 mm, 
weight 2,550 kg. 

I !\r - Uncontrolled rectifier in 6 pulse connection of 8 ki\., 20 V D.C. 
As GC4-GU9, 
dimensions XOOx t ,OOOx l ,700 mm. 
weight 350 kg. 

I l\r - Pulsating switch 0-8 kA, 
switching frequem:y 20 - 150 impulses/second. 
As GS l-GS6 dimensions 2,400 x 1,000 x 2,200, 
Wcighi: 1.1':0{) kg. 

Soun.:e for etching 2 kA, 20 V D.C. 
Ea..:h -.1 n::-..:~ c1 .nsi-.ts of th\! follm\·ing t>quipment: 
I '.'\: - S!mr1!: 3 rha"c boo'-ter. i\T,\ 0-i-2. <1-l kW, 440/50-83P V. 

rr,~t,·c•i1lr. II; 2:1, foot bas.:::J. hurizc,m;1l. 
v:ith :-~n·1 1 rill>Lor ind. regu!::uun on constant D.C. current 
anJ with mntor for fan. Bnoskrs as TR7-TRIO, 
dimensions 1,020 x 875 x 890 mm, 
wdghr 610 kg. 

- 5 Nr 

~r - 3 pha:-e dry r1:ctiforming transformer 63 kVA 4-tO/IO V. 50 Hz 
1i.·oti:ct i t111 fF()O, load cl:.tssi fic<ttin11 V. 
Tran ,former~ as Tl4-Tl 8. 
Dim~rhi\ins 1,450 x 800 x I, !(JO mm, 

wci~h~ 1.350 kg. 
Nr - Un..:ontrulkd rectifit:r in 6 puht: connl.!l.'.tion of 2 kA, 20 V D.C. 

As GU 10-GU 15, dimensions 530x I ,OOOx 1,700 mm, 
weight 1,200 kg. 

Nr - Pulsating switd1 0-2 kA, switching frequency 20 .. 250 impulses/second. 
1\'.i GS7-GS 11, dim.:nsions XOOx 1,000x2,200, 

wei!!ht 600 kg. 
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Pos.12 

Pus. u 

Po:'. IX 

Sources for fonning 500 A, 800 V D.C. 
Ead1 source consisls of the following equipment: 
3 Nr - 3 phase dry, 3 layer winding rectifying trnnsfom1er 

l,000/2x500 kVA, 6.612x0.695 V, 50 Hz, 
protection IP 00, luad classification V, tr.msformer as T5-17 

3 ?'-!r - DB, protection IP 40, one-sided, one section, as RTi-RD. 
Voltage 3 -50 Hz 659 V/IT, 450 A, 
dimensions 800x500x2,250 mm, 
weight 160 kg 

3 Nr - BoarJ with 2 Nr thyristor rectifiers in the 3 phase bridge 

- 6 Nr 

6-pulse connt!ction. Each rectJier b provided with voltage regulation 
current limitation and over tension protection. 
Boards as GUI-GU3, dimensions 800xl,000xl,700 mm, 
weight 400 kg 

6 :'\r Smoothing choke, air reactor 33.5 mH, 500 A, protection IPOO. 
As Ll-L6, dimensions l,000x800xl,900 mm, 
wdght l ,250 kf 

Oper~•tional pnwer t.listribution 
LV DB, \o!tagc 3 -50 Hz 440 VffN-C 
Overall number of sections is 22. 
Dimensions of e~:ch section X00x500x2,250 mm. 
Distribution boards tn be used for water treatn1ent, 
\ cnlibtion. re1,!t:btors, protection and switc!1ing bo<1sters. 
Prnt~cii•;n IP 40, ovcr:.ill weight 5,280 kg. 

Lighting 
!-LI I.V DB. rnlta~~I? 3 -50 Hz 440 Vff~~-C 

O\· . ..:r~1:! n~::~1t~: pf s.:ctiun is 5. 
Dim..:i1~l(lJ1S or ~;~.:h section 800x500x2,250 m:n. 
prnt:.:ction IP40. O\·erall \\eight l ,050 kg. 

1-U Light fittings, cabling, trays, junction boxes, ~mckc!ls etc. 

Fire alarm sy:-tem 
Central p:tncl 2-!- hhip anJ firl! detectors 

Tekphonc instalbtion 

Automated controlling system 

- 1 :\r 

18. I Uniwrsal programming system with over;11l number of 5-l.f enlries 
<tnd I 2411 exits induding hardware 

I 8.2 Us~r:- software 
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1 X.3 DB with programming ;,mlomalil.." machine, 
prutectinn IP ..+O. 3 sections of dimensions 800 .x 5110 .x 2.'.!50 mm 
Weight 610 kg 

6.3.3.-1 Airconditioning and ,·entilatior1 

AirconJilioning elJuipment will bt! extracting heat gains and detriments and will b~ ~upplying 
additinnal and wntilation air to individual rooms in the building. Pn,posed aircnnditioning 
units f,>r air supply are equipped with filtration of air with moisluring shlw:er ch<Hnbers for 
;,tdiabatic air treatment. Part of the unit is a drcubti•)n W<tter pump. 

All units will be situated at the roof Ie\·cl above ground floor area protected by roof structure. 

Aircnnditionin!! equipment fpr transfom1er station 

Airconllitinning equipmt'nt \Vill be e.xtr;,teling heat gains ;,irising in ekL"triL"al distribution rooms. 
C\:oling to imJi\·iJual ekctrical equipment can be pwvideJ by air with ir.1.:lHning internal 
t.?mperature not exceeding 35 "C. i\faximum envisaged im:rease of temperaturt: of the coo;ir._; 
air is 15 "C. This temperature is tkte:-mined by extracted heat in the r<inge of 17.6 kW i·~·om 
th~ hrgc thyristorcd boards, which are provided with their own cooling far!s. 

\\":mnd air from distribution rooms from thyristim:t! boards will be cxtractCi.l via ducts into 
till~ op~n space. Warmed air from Nher equipm~nt will bl! extr<teted by axi;1J fans situated in 
perimeter w;1lls. 

I 
_,_._....,....~~ .... 

F.,·••m H::al gain Amounl of Air1..oncli1 ioni:1g t:~:uipial!;1r 
. 

C1h1ling air llllll 

kW unit Nr 
m~/hr Ou:pl!! I s ....... sf) •. \ .. ., 

~ 
79,00 2 YJ • .'.\ilil I " . ' ..... , . . /,; 

_,.,_ 

l-. -

I I 1 
Tt;:::,f11r1!l;:rs for f.:rming .r:.1 J l,0(.() I I l,111){1 2 
~ti:d Cl }.'.· \;:~rrilh1tit>tl ~ 

:: 
-~ 

S1)'.1:..:i:.' 2 kl\ 13S :u.ooo I 32.000 1 
Tr;1nsi°•H11•:rs 6/0.4 kV 

S1>t1rcc' ft1r f11rming 90 20,SOO I 20.800 4 
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Extr.tcting equipment for etchin!! unit for amide foil 

Yelpours and damaged air from boehmitting and etching bath will be extrncted by a hood 
jointly from each unit (6 hoods in total). Amount of l,800 m;1br of damaged air is to be 
extracted from each unit. Included in this amount is ventilation air brought into the etching 
room. E'{tr.tcting hood will be connected to a gathering off-take duct routed at ceiling level 
to exlr.lct fan situated at roof level. Damaged air will be blown uut to open space. One m1 

contains 4.6 mgr of NaCl and 1.1 mgr of Na!SO"'. Eliminator of water <lrnps for SC!Jarating 
water from condensed steam is built into the gathering duct. 

Output of the extr.ictirag equipment proposed is 10,800 m1 of air per hour. 

-
ExtrJcting equipment for etching unit for cathode foil 

Each etching unit which consists of one etching bath and one passivacing bath will be 
pnwided with a hood separately for each bath (12 hoods in total). From each hood the 
released vapours and damaged ventilation air will be extracted in the total amount of 2,000 
m 1/huur. Extraceing duct from each hood ~ill be linked horizontally above e<1ch unit and 
then linked by a venical duct to gathering extract duct rouced at ceiling le,·el. Damaged air 
will be blown out to open space through an extract fan located at roof level. Eliminator of 
drops will be fitteJ into the extract duct. 

Output of tht! extracting equipment proposed is I0,000 m3 of air per hour. 

Extractin'! t>quipmrnt for forming unit.; 

In c-~:ch iormi!:,! u:-:rt each b.!th (t.1.'!. I bodunitting. l passiYating. -l- fPnllin~ ar.u 2 
J-:p•1larizi11g) i., pro,·i.!t'J with separate hood from which the vapours and brought 
inidamag~d air \\ill be extracted in similar way as described before. 

Anhmnt of extracted damaged air is 3,400 m:;/hr per unit. Omput of the extrncting 
equipment pn1p1J~cd is 6,800 mJ of air per hour. 

Extractin!.! equipment for brushing units 

,\mount of extracted <tir frnm each brushing machine is 2,500 m 1/hour with content nf 170 
mgr of aluminium dust per one m3

• Extract from each machine will be brought out in front 
of th~ illant into a cloth dust sep~irator made for explosive and combustible dust 
admixtures. Duse separated in the filter will 1'c delivered by a convt!yor into endo'it:d 
container and carried for f urthcr pro;.:essing. Cleansed air wieh the maximum rontent of 
aluminium of 3.3 mgr/m; will be blown out to open space through an extract fan. 

DR:\F·T FINAL REPORT, Volume I. l\gc 72 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Output of the extr.icting equipment proposed is 5,000 m3/hr. Amount of separated dust 
calculated is 4.2 tlyear. 

Extracting quipment from annealing furnace 

In order to reduce the time for cooling of material after passing the annealing process, the 
furnace is provided with controlled air cooling system. E"<.tracted 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 m3 of air per hour. 

Ventilation equioment for etchin!! room 

Amount of 20,800 m3 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 situat~d together 
with other equipment at the roof level. 

Tre<1tcd ~ir will be delivered through a duct and blown inside of etching room through 
grilles. 

Output of the eq1Jipment proposed is 21 ,000 m3 of air per hour. 

Ventilation equipment for fom1ing room 

.-\mount of 6.8011 m3 of air p!.!r hour will bt· cxtractcJ. To ensur~ appropriat~ en\·ironm.:::• 
;:n m i:rp!\::;:-.ur·..: •-:ntil;:li1 ll~ sy~t~m is prop11:;.:d. Incoming air will b~ pniviJ~J hy AC un!t 
in a ~imibr wa:: "' lkscribed ab11ve. Redundant air \Viii be cxtract~u via ovcrprcssurl:.! 
valves into open spac~. Output of the equipment proposed is I0,000 m3 of air per hour. 

Ventilation el1uirment for ann~alini; anti hrnshing rooms 

Amount or 7 ,800 m; of air per hour is to be cxtractcd. Similar ventilation sy:,tem as 
pre~cding is proposeJ. 

Output of the ventilation equipment is 9,000 m3 of air per hour. 

Yentilation equipment for water treatment 

Individual rooms will be ventilated by AC unit in the way as precedingly Jescribl'.d. 

Output of the ventilation equipment proposed is 25,000 m 1 of air pa hour. 
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6.3.3.5 Estimate or innstment cost - Ff P 
Equipment and insrallation 

Item Cost strategy 

Production process 
I 01 - Storing of foils 
2 02 - Annealing :md brushing 
3 03 - Etching (without power supply) 
4. 04 - Fomting (without power supply) 
5 05 - Checking (laboratory), packaging 
6 06 - Prepar.ition of solution 
7 07 - Maintenar.ce 
8 08 - Production control 
9 09 -Transport equipment 

Total 1 - 9 

IO W atcr treatment 
JI Ele::tropart (with powef !>Upply) 
12 Airconditioniilg and ventilation 

Total 1 - 12 

6.4 Civil Engineering Works 

Foreign 

-
9,046 

92,556 
19,549 

200 
-
-

300 
-

121,651 

9,016 
49,947 

-

180,614 

6.4.J Super pure aluminium prod!~ction - project VAMI 

Rs 000 

Local Total 

40 40 
- 9,046 
- 92,556 
- 19,549 

15 215 
40 40 

150 150 
- 300 

300 300 

545 122,196 

10,000 19,016 
I0,000 59,947 
3,875 3,875 

24,420 205,034 

Acrnnling tll VA:\II projt.:ct thi.! l1H:aliun of EDU for SPA pruduction is prupmed ~1s an 
extension of cell rJom No. 75, or No. 7'6 in the existing smelter in Korba. 
Both possibilities were observed on site and confirmed as feasible for further con~ideration. 

6.4.2 Plain fcil production - modernization or foil rolling mill 

In connection wirh 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 \"entilation in tht? 
electrical distribution room. 

(a) Remedial work to floor 

At present concrete floor in the foil plant is cracking and pulverizing under tht: wheels of 
transporting trnlkys. 
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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 replac~ment 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 
I 0 of the report. 

(b) Improvement to ventilation 

Ventilation in the existing electrical distribution room is not sufficient. 

It is recommenJed that new anti 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 
proposeJ in the perimeter wall. 

The estimatt!J 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 

Con..:qnu:dly th~ prnJuction builJing is conceiveJ as a reinforced con..:rete two storey two bay 
hall '' ith flat fll• Jf with partial b<tst:ment and overall dimensions 92x25 meters on axis grid of 
columns 6x 12 meters (grid 0 A-C to 15 A-C). 

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

First floor accommodates <tt1xiliary processes such as transformer rooms to etching anJ 
form in_; lin~s (grid I 0 r\-C to 15 A-C), rooms for prep<tration of solutions, part of the water 
treatment, laboratory, office area and toilets (grid 0 B-C to IO 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 located on flat roof within the grid 3 A-B to 10 A-B is covered 
by a round shaped steel structured roof on steel columns in grid 6x 12 m. 
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Built-up area of the plant is 
Built-up usage floor area is as follows: 
Basement plan 
Ground floor plan 
First floor plan 
Roof level, 1st floor plan 

2.300 m2 

500 m2 

2,200 m2 

1,500 m2 

500 m2 

In total 4,700 m3 

Built-up area space exclusive of foundation is 26,300 m3
• 

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/m2 for lst floor and 25 kN/m2 for the raised 
flo~r 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. 

Propo~ed 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 envis~ged. 

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

Sted windows are proposed for prnvi!'>ion of natural light and \'tntilatilln. 

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 

Design and working drawings for an.:hitectural. civil engineering and services ~t.:ctions shall 
comply with relevant Indian standards in force such as IS: 56, 800, 875, 1983 and 3370 
applying to concrete structures, steel structures equipment IoaJs, wind pressure, seismic fon.:e 
etc. Master planning criteria do not apply as both sites an: 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 Inoia. 
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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. rfbe 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 b•:ilding easier, two 
link-ways off the main road are proposed. Overall surface area of the new communications 
proposed is approx. 2,100 m2

• 

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 attached. 

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

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

All st.:n·icing connections will be mac.le from the area across the main road. Under the wad 
the main:; will re protected by appropriate casing. 

Prop1 is;?d tapping points to existing services are described as follows: 

Indus1rial \Vatt·r 

Drinking W<tter 

Drainage pipe 

Compressc=d air 

- connection will be mac.It>. at the existing yard adjacent to the rnlling 
mill. 

- cables will be routed partly in the existing collector. In front of the 
new pla11t they will turn upright into the cable shaft in the new 
building. 
4 Nr HV brcakl.!rs will be installed in the switch yard. 
Approximatl.! length of cabling is 245 m. 

- connected to existing pipe line, approx. length 70 m. 

- ditto, approx. length 70 m 

- ditto, approx. length 60 m 

·· ditto, new bridge support, approximate length 70 m. 
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Soil bearing data have been indiL·ated in r~mge of l.25 1-"g/cm'.! at I.5 m depth below ground 
k\"el aml 2.5 kgA:m'.! at lower depth behiw ground level. These data prove that conditions for 
setting foundations are within the usual standard. However these data will have to be 
confirmed by al·tual soil investigation on site in compliance with the respective Indian 
standards in force (as per IS 875) prior starting design work. 

Site at Bidhanbag 

Tile site is located in the western part of the factory in the reserve area between the existing 
foil rolling plant and conductor plant. Access to the site is from the existing road passing by 
into the foil pl<mt 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 imo 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 are:i of the new communication prn11osed is 
approx. I ,560 m'.!. 

The proposed distance from the existing foil plant is approx. 15 m with the possibility of 
future extension for tht! new plant in southern direction. Possible extension of the foil plant 
is to the north. 

Lm.:atinn of the new plant is apparent from the general layout plan in scale I :7000, dwg. No.2 
attJchcd. 

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

With the cxceptiPn of drinking \\ ater and compressed air th.! nece~sary tapping points h' 

~crYic~:. ar~ ~ituatL·d in a fairly distant hi..:ation:;. Th:! ar~a i~ llllt prnviJeJ with a sc-.v<tge 
system. 

Proposed connections to existing services and provision of new services is described <LS 

follows: 

Powa supply 

Industri<il water 

- cables will be routed in trench from the existing distribution station. 
Existing 6.6 kV indth>r distribution boards will be us,'d for connecting. 
An indepc:ndent interconnecting cahlc will be laid from the existing 
tramformer station at conductor plant to the new transformer statinn in 
the foii treatment plant. 
Approximate length of new cabling is I, 155 m. 

- will be tapped from the existing pipe linking th~ w<ill'r settling tank 
and the filtration/storage water t<tnk in the coal mine <m.:a. 
New pumping station will be necessary in connection with industrial 
water supply. 
Approximate length of industrial water pipe is 1,000 Ill. 
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Drinking water 

Dr.tinage 

Compressed air 

- connected from the existing lavatories to the north of the foil plant. 
Approx!mate length 160 m. 

- waste water from the new plant will be drair.ed into the Nala river 
flowing by the \Valer 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 linkeJ to the main drainage 
pipe. 
Approximate length of the dr.iinage pipes is 385 m. 

- connected to existing pipe passing by the site. 
Approximate length IO m. 

Soil bearing data have been indicated in the range of 1.0 - 1.2 kg/cm1 at 3 m depth below 
ground. level. Conditions for setting foundations are less convenient compa!"e 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 nrgani:r•ttion which has 
cxp.:rien..:e in structural engineering and supervision work. Bearing in mind the obvious 
requirement by Indian counterpart that civil engineering activities on the project <:r~ conducted 
domestically, the design organization can meet the construction needs on day to day basis 
without special arrangements. 

Disadvamages of the site 

- in connection with routing services some crossings with existing mains are necessary 
- provision of power supply necessitates installation of HT breakers in exisring switch yard 
- lnngitmlinal location increases requirements on the servicing communication area 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 cooling water pipe is necessary in order to free the site. 

Conclusion 

Construction of the foil treatment plant is feasible in both Korba and Bidhanbag sites. 
Estimated financial difference in investment cost between the sites is negligible. 
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- - - - - - - - - -
6..1..t Esti11rntc of Innstllll'llt Costs - Civil 1':!1gimni11g \\'orl\s 

Foil Trc~tment Pinnt 

- -
\\'orks 1k:;ciipti11n 

--i--
C1ist per unit, Rs 

L 
,.\.Site pn·paration 

Soil investir.:itic111 1 crobcs 

_ _F.e!o..::!.!Jon of existing w:iter nipc 1.,~ 250 mm 500/m 

Site levelli1~ 200/111 2 

ltem A in tot:il 

IL B11ilcli111! and Strudurc<; 

r0il lre:ilment rl:int 3 SOO/m2'> 

\ 0 % :illowam e on less conv('ni~nt fouml:irion conclitionc; 350/1112 

Raw water cumpi11g station 

Scnric t:ink 

~ tntor :ICCCSS w:l\' 1100/1112 

Electrical connecting c:iblec; I 600/rn 

'JI V Dreak::r~ 625 00011 Nr 

intlustrial water vine connection c!i 150 mm 400/m 

Drinking W:ltt"r riQC ~ JOO mm 200/m 

!)rainacc nice ~ 300 mm 400/m 

Comcrcssr<l air 2 SO mm incl. bridr.c s11rcn11 I 
6!Xl/m 

Item l3 in t0i:1l --
NOTE: •) iirrlict'l!i1·c rclar1·s !O t7oc1r nret1 
Co!!ri1:11cdl... · 

- - - -
Costs Rs 

Site at Korha Sile at Bidh:rnbal' 

I 00,000 100 000 

100 ()()() 

770 l/)0 770 000 

870 000 970 000 

17 066 000 17 066 000 

805 000 

700 000 

300,000 

8'10 000 624 000 

441 000 693 O<IO 

2 500 000 

28 000 400 000 

14 000 32 000 

26 000 154 000 

42 (){)() 6 O<Xl 

20 957,000 20,7RO,OOO 
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- - - - - - - - - - - -
Estimate of lnvcstn1c111 Cost· Civil Engg. Works, Continuc,Ul 

Quantity Unit Cn:;ts, Hs 
Sitl~ :it Korba I Site at Oiclhanbag 

C. Preliminaries, cn~inccrinf.!, contin):.cncv 

Preli1Pinary and general comlitions for 8 % of A+B 1,746,000 1,740,000 
contractor, insurance, contractors compound, 
man~gement. ·fee 

Design, en2lneerin[! workinl! drawings 7 5 % of A+D 1 637 000 1 631 000 

Contingencv sum 5 % of A+l3 1091000 1 088 000 

Item C in total 20.5 % of A+B 4 474 000 4 459 000 

Items A; Il nml C in total 26,301,000 26,209,000 

***NOTE*** 
B11ildi11gs m1el strucr11 res Me excluded of electricnl i11stt1llntio11 a11rl 1•e11tiforio11 11'/tic/J /lilr/S (IT'C i11clurletl i11 cq11ip111e11t co.rrs. 
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6.5 Total investment costs estimate 

6.5.1 Foil treatment plant 

Item Cost category 

I . Site preparJtion, levelling 

2 Building and structures 

3 Preliminary and preproduction 
(20.5 % of item 1+2) 

Total 1 - 3 

4 Technology (know-how tax) 

5 Total equipment and 
installation cost 

6 Preliminmy and preproduction 
cost (20 % of item 5) 

7 Modernization of foil rolling 
mill 

8 Civil works - foil rolling mill 

Total I - 8 

Rs. 000 

Korba Bidhanbag 

870 970 

20,957 20,780 

4,474 4,459 

26,301 26,209 

15,000 15,000 

205,035 205,035 

41,007 41,007. 

42,950 42,950 

786 786 

.>31,079 330,937 
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6.5.2 Experimental Demonstration Unit 

Rs 000 

Item Cost category 

l *SPA production (project V Ai\1l)SECTION I 48,514 

2 MoJemization of foil rolling mill SECTION 2 42,950 
'1 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 - FfP - 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 8) 

Total l - 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 "melter. Manpower 
r·rovision. routine and capital repair implementation, building and structures maintenance, 
outer transpurtation, water and electric power supply, material storage provision are facilitated 
\Vithin 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 AI foil represents approx. 1 %. Amount of production of plain foil will be 
266 t, amount of existing production of foils is 300 t, the ratio will be roughly I: I. 
All activities described in section l will be carried out in Korba within the operation of the 
rolling plant. In Bidhanbag, the above described activities will be rnrried 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 plant 
in Korba in case FfP is situated there. In case FfP is situated in Bidhanbag, both FTP and 
foil plant will be subordinate t0 one manager only. 

Ti1e following activities arc incorporated in the overhead costs of Fll': 
- storing of plain foil and chemicals 
- storing and p:tckaging of finished produrts 
- chc;.:king and testing of finished products 
- maintenance of equipment 
- water treatment 
- disposal of used water 

Somi.; services arc secured by BALCO company and these are incorporated in their overhead 
cosb: 
- building and structure maintenanci:: 
- w<itl'.r, e!t:ctril: power, compressed air 
- out·~r transport;1tion 
- chemical analysis by spectrography 
- manpower provision 
- marketing 
- purchase 
- accountancy 

Ovi.;rhc:ad and utha cost arc further di.;scribcd in the economic evalm•.tion. 
Organization <li<1gram of fTP is shown on the following page. 
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7.1 ORGANIZATION DIAGRAM OF FOIL TREATMENT PLANT 

Chemical 
engineer 
(Laboratory) 

Manager (production) 

Secretary 

I 
I :---- -·--1- . ··-· ·--1-------------1 
i I I 

Electric 
enginP-er 
(El.shop) 

Deputy 
manager 
(Technical 
control) 

Supervisor 
for water 

S\.lpervisor 
for production 

treatment l 
----·1- ___ T ________ l 

1. 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/871007 by 
V AMI. Russia. 

- Production of plain foil 

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

- Treatment of condenser foils 

The new plant will employ skilled and unskilled employees in rntio 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 IO must have 
secondary school education. 

8.2 Working conditions 

Production of etching and forming is a continuous operation (7 working days in a week). 
Qt.her operations are 2-3 shifted with the exception of storaging and packing, which are one 
shifted. 

Working fund 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 I 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 fund (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 and labor cost for condenser foil treatment are specified in tables 8.01 
and 8.02. 

Lahour 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 

I Anne;ding 

Number or C.atcgory 
employees Direct Indirect Staff I. II. III. JV. 
in total workers workers Conlinuous dutv 

I 1 . . 1 - - -
Brush in!! 5 s - - 2 2 l -
Etchinl' 20 20 - - 5 5 5 s 

I 

Formin1• 8 8 - - 2 2 2 2 

:i\faintenance 4 - 4 - 2 1 1 . 
Laboratorv 9 s 1 3 2 2 2 

Prenaration of solutions 5 - 5 - 2 2 l -
JJ. shoo 5 - 5 - 2 1 1 1 

Stora!!e of raw material 3 . 3 - 1 1 1 

Chcckin!' and nackaging 4 - 4 - 4 - . . 
\\'ater treatment 9 . 8 l 3 2 2 2 . 
Transnortation 4 - 4 - 2 1 1 . 
Manaeement and sunervisors 6 . - 6 3 1 l 1 l Secrctarv 1 - - 1 1 - - . 
Reserve ~ 3 3 

I !n total 87 37 41 9 36 20 18 13 
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8.02 Wages and salc&rics 

CATEGORY NUMBER SALARY SALARY IN TOTAL ANNUAL SALARIES 

Manager 1 8.000 8.000 96.000 

Deputy Manager 1 6.000 6.000 72.000 

Engineers 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 \vorkers 11 2.30\J 25.300 303.600 

In total 87 316.500 3.798.000 
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9. PROJECT IMPLEl\'IENTATION 

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, FfP after I 112 year, V Ai\1I project after 2 years). 
Details are shown in the schedule on the following page. 

DR.A.Ff flNAL HEl'ORT, Y·htmc I, l'ag1'. 90 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'J 
..--! 

:::: 

cJ 

r. 

J--i 

'· 
r.; 

.-
r. 
r , 

C') 

t': 
'. 

J.J 
(,') 

> 
H 

1---+---- 4----"'-----l-----l------1~-----------~------ ·-~- ·- -

! 
I 

H 
H 

H 

1-i 

> 
H 

H q 

...... 
H 

I f-1 

I 
I 

A 

I::; o o 
::::> c 0 

-: ......{ 

er> 

,·~ 

t.': 

I .,,. 

~--+----....__ --_:_----+-~~-=---,·-=-~,, =-~11 9--1--_ _.._ _____ !----_-____ -~_____.----
! f-1 1 
IH i- I --4---~_.____._.__.L-+---------~--------

1 H ...._ 

':: 
() 

··' 
.!) 

r'. 
JJ 

() 

r-1 ,.,, 

J.) 

rJ 
() 

.! J ~.I 

t'. 
t) 
..... r.) 

.:.: 
C."': .!J 

·-! () 
.-1 r, 
_() ~1 
(; J.J 
.tJ r: 
!1 0 
'·'-' u 

r-l 

.") 

·.:: 
r, 

... >­
r: ~ 

"• .. r:. 
:~\ ::> 
-:: t: 
, . ...., 
~i ·.;1 
'"\ () 
:-: ,....., 

·~I () 

r/1 -::-: 
r:: r: 
'°) () 

() 
() J.J 

·-! 
(:) S..,1 
r: 0 
r.~ l;~ 

("\J 

~ 
fJ , .. 
v 
r: 
'J 

:..-' 

I r') 

0 ~~ 
··I JJ 
iJ () 
r: r:; 
'1 S-1 

,..., J.J 
r! C 
:> 0 

::. . () 

...... r:; C: 
~I () ::-.. 

!!°"! ~·1 

r· ~ 

,_,., 

'"'.'>I> 
C: 2 
·~i .,..; 
~~~ ::; 
I~ r:l 
0 ~ 
~: 'tl 

! l~ 

LC": rt~ t; I 

r: .. CJ ~-t 
Vl ~ 

0 

0 
CJ 

~' ., .u 

,,., '".! 
c r; 
<;; ,... 

·.-i 
>' :; 

..... (j' 
('' () 
('I -

::> ~..j 
c..: () 

t.-. 
~; r: 
-:: ·i-i 
r.j c: 

() 
-:~1 •rf 
~ C:l 
I U1 

:J ·~I ,_, r: 
~ r: 
JJ () 
t') 0 

';J 

, .. ,, 
0 
~ 
c.. 

I 
~ .... : 

>· r:-· 
-:: 

·-· ~: ~ , ;_, n .. 
·r. ': U 
. - ·-. _. \ 

-c 
~ 

::- J l ~ ..: ,.-"\ . 

-~ ~ (} 
.!-} 

v_, C r 

c () r; 

~ J , ) 
.! . .5 •..-J '·I 
,. ti 

'· 
'' :r· '."I ,.....: ,,. .• 

,-~ ,. . .,.... (:) 

'..J 0 ;) 
n . .. l~ 1 , 1 

~-) 

r-' ,, 
~.~ rv r.!, 0 
~j () ;_:.... S..1 
(;) !:, c. 

DRAl'T HNAL l<EPORT. Volunw I, Page 91 , 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10. FINANCIAL APPRAISAL 

10.1 Financial Analysis 

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

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

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

the alternative of finalizing ihc 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 qucstioo, 
the transportation costs cannot be consi~ered as decisive in advance. 

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

In accordance with the latest development of opinions and requirements concerning in particul<>r 
the construction and start-up schedule of the project (sec Record Note of Discussion with the 
Indian ddcgation, Prague, March 20, 1993), the following implementation philosophy has been 
adoptd 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, 

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

after construction of SPA purification facility (2 years duration, VAMI project), the 
entire production of foils will convert to domestic SPA input material (80% in the first 

year of such operations and full capacity thereafter). 

Thcrefort:, a 1 year construction period (1994) has been adopted in the COMFAR model, 
making it possible to start at least partial operations (combined with imports of the input 
material) in accordance with the requirements mentioned above. 
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Since a diff ercncc in the production build-up of various products has to be taken into 
consideration, the following products have been indic~1ted 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 follmving 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 facilities lo be 
constructed or modernized and then divided according lo the time schedule of construction 

mentioned above. 

The following table IO.I gives the full information on investment estimates in terms of tl::c 
COMFAR input da•- <;tructurc, with the estimates for Korba (K) and Bidhanbag (B) indicc;tcd 
separately in case of the foil treatment (description of investment shortened): 

Oescripti 
of invest 

on 
ment 

land 

Site prep aration 

Structure ~ (a} 

Structure s (b} 

Inc. fixe d assets 

Inc. fixe d assets 

Ir.c. fixe d assets 

(a} 

(b) 

(c} 

Machinery and equip.(a} 

Machinery and equip.(b) 

Auxiliary facilities 

Pre-produ ction expentl. 

Inventory 

Production facilities with investments 

~~ K 
slabs K foi I B foi I K/B 
casting rolling treatment ~ific. --

h8.•l4 K s10.c! 
B 970.~ 

6584.78 
I 

786.00 K 20,957.0 
B 20,780.0 

6334.40 15,00(1.1) 
-

- ---
16,015.76 300.0 205,035.1) 

42. 9·l7 .14 

13,627.52 K 45,481.0 
B 45,466.0 

-

Table: 10.1 Structure of investment costs ( t ,000 Rs) 
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Comments: 
Investment costs for SPA purification were (in accordance with the Terms or Reference) 
adopted from the VAMI project and adjusted to a 10 % average inflation 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 used in financial analysis consist of opcr.iting costs and depr;.;ciation and 
financial costs. 

The operating costs estimation has been based on various sources, according to the operation 
in question: V A.\11 report, cost : .• atcmcr:ts for slab casting and rolled product in Korba and for 
foil rolling in Bidhanhag and cost estimates for newly projected foil treatment facilities in either 
Korba or Bidhanbag. 

For the financial analysis purposes, where the project must be trented as an integrated unit, the 
operating costs were calculated on a 'value added' base, avoiding a multiple calculating of the 
initial input material costs (due to a 'buying and se!ling' effect between subsequent operations). 

For the financial modelling purposes, where the production build-up has to he rcllcctcd, the 
operating costs wi.:re prepared in Rupees per year for each product and the rull, inst:1!!cd 
capacity level. A variable capacity utilization during the first years of operations has been 
simulated directly in COMFAR. 

Tables W.2 through 10.5 show the initial input data of which the yearly operating costs for the 
COMFAR modd were prepared (COMFAR data structure respected). 

Remarks: 
Due to a various structures of the data sources urilizcd, some cost items seem to b..: omitti.:d, but 
they arc usually joined with some others of a similar type in case they could not he separated 
in a satisfactory manner. For example, the item 'consumable stores' shares the placl'. with 'spare 
parts in the COMFAR model. In view of the fact 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 rcllccted from the 
financial point of view, thus making the material 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 regulations indicated in Korba, including the excise, entry lat and insurance as follows: 

Transportati0n cost = nd wt/SUR x (unit price + er.try lax + insurance) 

where: 
SUR (space utilization ratio) = 0.75 for the way from Korba 

Unit price 
Excise 
Insurance 
Entry tax 

= 0.60 for the way from Bidhanbag 
= 700.0 Rs/t (gross weight) 
= 0.25 x cost of product (further as 'cost') 
= 0.002 x (cost + excise) 
= 0.005 x (cost + unit pr./SUR + excise + insurance) 

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

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

In the initial stage of production based on the imported SPA slab~. the price of the input 
material is calculated as 2,500 S per ton (82,500 Rs/t) plus 25 % customs duty. resulting in 
103.125 Rs/t. These costs suhs~itutc fully the corresponding part of the SPA purification and slab 
i.:asting costs. 
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Product: PLAIN FOILS - initial CPA input 12.89 tpy 

I Production (tpy) 12.790 ll.20 10.840 10.000 

Operation: SPA K slab K strip K foil B foi I K/B 
Operating costs puri fie. cast. rolling rolling treatment 

I l'<aw lllclter.{a) 489.820 -
Raw aater.(b) 66.252 1.830 -

Uti I ities 227.790 3.294 0.596 21.470 -
Energy 3.660 14.og2 118.930 -I 

-
labour direct 20.720 2.652 9.214 7.~90 -
M.iintcnance 0.671 4.444 2.110 -I 
Spare parts 2.196 3.794 90.080 -
Factory o'~rhcads 27.370 0.610 1.897 -I 
Administr. labour -

I Adcin. non-labour 0.122 2.331 54.5-lO -
1-!arketing labour -

I M.lrkcting non-lab KB 19.0-lb -
BK - -

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

Product: CATHODE FOILS - initial CPA input 103.50 tp'I 
- - -

Product ion (tpy) 97.70 86.000 75.0001 60.0· 

Operation: SPA KslabKstripKfoil Blfoil K/81 
O;ierdtin'.J coHs pu:-ific. c.ist. rotlin!J rolling ltreat,,,ent'J 
=-- -=-=+~=-=---~ ~~~-- -~~1;;;;_ 0 -~--r ·-- L -- -~l 
P.d-" r.dt~r~(d} 

Rd.t c:.!ter.(b) - 114.655 I I 
Util;ties - 26.379 4.730 KB 1,992.o! 

Energy - 29.310 111.800 161.025 K ~1 4,212.0 

I 
I 
I - B 5,560.0 

,____. 
labour direct - 20.517 73.100 891.975 KS 1,290.0 

M.sinteMnce - 5.37-l 35.260 55.425 KB 192.0 I 
Sr.idre p.srts - 17 .586 30.100 15.825 KS 76R.O 

I 

15.050 675.600 Fdctory overheads - 4.885 KB 120.0 I 
Adr.inhtr. labour - KB 195.0 

Admin. non-la~our - 0.977 18.490 409.050 

1-1.!r~et ing labour -I 
I 

Mdrketlr.l non-lab -
l 

KB 124.012 
- BK 158.775 

--
•) foi I treatment • et1.hin9 only I 

I Table 10.3 Basic structure of operating costs (J,000 Rs/l) 

I 
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Product: AHOOE FOILS - initial CPA input 329.91 tpy 

Production (tpy) 327.410 310.30 277.4801 256.000 150.0 

Operation: 
Operating costs 

Raw 114ter.(a) 

Raw ~ter.(b) 

Utilities 

Enef'9y 

Labour direct 

M..1 i ntenance 

Spare parts 

Factory overheads 

Administr. labour 

Adcin. non-labour 

H.lrketing labour 

Marketing non-lab 

SPA K slab K strip K foil B foil K/B 
;Juri fie. cast. rolling roll in9 treatment 

12.536.580 

1,695.98~ 46.545 

5,831.172 83.781 15.261 KB 4,980.0 

93.090 360.724 549.632 K 10,530.0 
B 13,900.G 

530.404 65.163 235.858 3,044.608 KB 3,224.0 

17.067 113.767 189.184 KB 480.0 

55.854 97 .118 54.016 KB 1,920.0 

700.657 15.515 48.559 2,306.048 KB 300.0 

3.103 59.658 1,396.224 

KB 487.532 
BK 619.093 

KB 486.0 

Table 10.4 Basic structure of operating cost:; (1,000 Rs/t) 

Product: 

Production (tpy) 

Op~ration: 
Operating costs 

Ra~ 111ater.(b) 

Utilities 

Energy 

Ldbour direct 

M<1intenance 

Spare part~ 

Factory overhead~ 

Ad~inistr. labour 

Admln. non-labour 

H.lrketin~ labour 

M.tr~etln9 non-lab 

OTHER USE ?nitial CPA input 158.20 tpy 

157.000 149.00 133.000 

SPA KslabKstripKfoil Blfoil K/B[ 
puri fi c. I cast. rolling roll i r.g I treat11:ent j 

6,011.6;-i-- I 1- - I - 1 
813.260 22.3!:0 T-

2,796.170 40.2}J 7.315 
~~~~-+-~~+-~~-+-~~~4-~·~ 

44.700 172.900 

254.340 31.290 113.050 

8.195 54.530 

26.820 46.550 

335.98J 7.450 23.275 

1.490 28.595 

Table 10.5 Basic structure of operating costs (1,000 Rs/t) 
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Depn.-ciations arc included into the total production costs directly by COMFAR which calculates 
them in accord<mcc with depreciation rules indicated together with investment costs. 

The following rates were used (BALCO sources): 
- Site preparation and development 5.15 % 
- Structures and civil engineering 3.3.t % 
- Technology. machinery and equipment 1131 % 

Financial costs arc also generated by COMFAR according lo the conditions specified in projec~ 
financing description (sec Project Financing). 

Remark: 
Only those depreciation and financial costs which arc :mmcdiatcly linked with the project arc 
taken into consideration for the financial analysis purposes. No depreciations or interests linked 
to the entire company·s operations and born partially by other products were included. The 
reason is a considerably liule :>hare of the project-oriented costs in comparison with the 
product10n volume being out of the project. Nevertheless. such a potential reduction of these 
fixed costs is rdlcctcd in the sensitivity analysis, giving the break-even charts also for 10 %, 20 
C:c and -tOC:c incrc;isc of these costs, still with a sufficient margin (sec COMFAR charts). 

10 . ..J Production Pmgr.1mme and Sales 

1his p;!rl or COMFAR input data rctlcct.s the production build-up for all four products 
scp:iratdy. in accordance with the time schedule of construction already mentioned. 

For thr..: cap;ici:ors - oriented products, the followir:g sales prices havi' been adopted (sec chapter 
";\lark.;t :\n:tlysis and Marketing Strategy'): 

- anode foils (for mix of low and high voltage 100 and 50 tpy) 
2,680 Rs/kg 

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

Thr..: 'othr..:r use' (lah sheets, lead wires and similar) rroducts of the lower grade SPA shmtld he 
linanrially nculral towards the project cflicicncy statements. Therefore, special sales prices were 
assi~ncd to lhr..:m to compensate cxa:tly their production costs. This 'no loss - no prolil" approach 

has hecn a~rccd in BALCO. 

Also in the case or sale:; prices. sensitivity was examined to indicate the resistance of the prnje;;t 
to polcntial oveM:stimation of the prices. A decrease hy 10 %, 20 % and 40 % docs not show 
any dramatic ch<1ngcs of the hrcak-cvcn point (sec COMFAR c-;;trut charts). 
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10.5 Working Capital 

Just orientation data could be collected for working capital requirements module of COMFAR. 

Minimum days of coverage were indicated very approximately as follows: 

- accounts receivable 
- inventory & materials 
- energy 
- spare· parts 
- work in progress 
- finished products 
- cash in hand 

- accounts payable 

0 days 
~6 days 
0 days 

180 days 
10 days 
10 days 
0 days 

30 days 

No receivables and cash in hand make the liquidity ratio rather low:!r. 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: 

- equity (government) 
- long-term loan (government) 
· short-term loan (bank) 

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

- 50 % equity and 50 % loan 
- long-term loan interest rate 18 %, 10 years amortization 
- short-term loan interest rate 21 % 
- constant principle repayments 

After the fir:a COMF AR simulation it was obvious that the financial requircmcnls in the years 
1994 and 1995 arc practically equal. Therefore the following schedule for the financing was 
adopted: 

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

Even though the debt - equity ratio is not exactly 50-50 in this case (the equity prevailing 
approximately in a ratio of 15/14), the financial cash flow shows a good surplus to make the 
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project viabk 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 financi~l costs point of view) 

should net generate a deficit in the financial cashflow. 

Dctaik:d information on the project financing can be found in COMFAR output schedules 
'Source of Finance' an 'Cashflow Tables'. 

10.7 Financial Statements 

Sine\! the financial analysis has been carried out by means of COMF AR, practically all the 
financial statements can be found in its output tables or charts. 

For each of the two project alternatives the following information and financial statements have 

been generated in this feasibility study: 

Tabks: 
- Summary sheet (hasic + first 3 years of operations) 

- Total initial investment 
- Total cum~nt investment (during production) 
- Total production costs 
- Net working capital 
- Source of finance 

- Ca,hn~m· tabks (constant prices, income tax and current prices at 10 % inflation rate. \\ith or 

without income t<1x for comparison as required for feasibility studies in India) 

- :\cl irK"l)!"l:~ staten11.::1t (constant prices. income tax and current prices at 10 ~c inlhtion rate. 
with or without income l<tx for comparison as required for feasibility studics in India) 

- Projcctl.!d halancl.! sheets 

Charts: 
- Annual c:ishflow from operations 
- Accumulated cashllow from operations 
- Annual llmv of funds 
- Debt scrvice ratio (net cashOow/dcbt service) 

- Dchl equity ratio 
- Discounted cashllow, investment (net present value) + sensitivities 
- Sl·nsitivity of intl'rnal rate (1f return 
- Break-even chart (financial costs indudcd) + sensitivities 
- Structure of production costs 
- Net cashllow i total sales ratio 
- Net prolit I total sales ratio 
- Total sales and production co~ts survey 
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Comments: 
The financial statements show a high degree of commercial profitability of both of the project 
alternatives examined. 

In investments (both the initial and current), the alternative with the foil treatment in Bidhanbag 
is slightly better (see COMFAR tables) which is caused both by lower initial im·estment costs 
and by higher transportation costs in case of returning the foils back to Korba for the final 
operations. However, the difference 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 energy cost in Bidhanbag to more than equalize this advantage. 

In sources of finance, the comparison is very difficult again because the sum of external funds 
is almost the same for both of the alternatives. Whereas the alternative with the foil treatment 
in Bidhanbag is slightly cheaper in equitt required, the loan disbursed in 1995 is higher than that 
for the Korba - oriented alternative and vice versa. 

The cash flow tablcs 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 
observed when comparing the cumulated net cash flows or the net present values (the discount 
rate has been obtail.cd as an average of the equity opportunity costs - 12 %, source UNIDO 
New Delhi and the interest rate on the government loan 18 % ). Again, the Korba-oriented 
alternative gives better results but not substantially. The same applies the internal rate of return 
being over 50 % in both alternatives. 

Simple r:ites of return (return on equity and return on investment) arc apparent from the 'Net 
Income Statement' table. For both alternatives arc the rates almost identical and very high (for 
the fifth year of operations approx. 95 % and 43 % respectively). 

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

Sensitivity analysis made in the break-even chart indicates a ratht:r good degree of the project 
stability under worsened conditions. For example, a 40 % decrease of sales pric.:!s combined with 
a 40 % increase of the fixed part of production costs would move the break-even point to the 
value of 80 %. 

Sensitivity analysis made in the discounted cashflow (net present value) chart shows the 
maximum dependence of the net cashflow on sales prices, then on operating costs, whereas its 
sr .1sitivity to changes in initial invcstmcnL'i is practically negligible. 
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10.S (.;onclusions 

The financial analysis shows that both alternali\-es of the project (foil treatment facility in 
Bidhanbag or in Korba) indicate a very good profitability and that the idea of producing the 

capacitor foils is viable. 

When making appraisal purely from the financial point of view, it can he stated that the 
alternative with the foil etching and forming in Korba is slightly better. 

However, the difference is so small that any other decision supporting aspect (environment 
protection, social aspc..:ts etc.) can be taken into consideration. 
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1 3 2 

1. FOIL ROLL 

2. SUPPORTING ROLLERS 

3. BRUSH ROLLERS 

4. LIVE ROLLERS 

5. WINDING-UP STATION 
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1. UNROLL STATION 

2. CONTACflNG ROLLERS 

3. SHO'rVER COOLING 

4. ETC HING TANK 

5. RINSING TANK- RANNINGWATER - POWER SHOWERS 

6. RINSING TANK-DEMIWATER 

7. CAT HOD IC CLEANING 

8. CHEMICAL PASSIVATION 

9. RINSING TANK-DEMIWATER 

10. AIR STREAM 

11. DRYrNG /or ANNEALING I TUNEL 

12. BRAKING ROLLERS 

13. LENGHT MEASURING 

1~. wrNDING STATION 

ETCHING UNIT 

FOR CATHODE FOIL 
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t UNROLL STATION 

2. CONTACTING ROLLER 

3. WATER SPRAYING JETS 

4. 

5. 

6. 

7. 

8. 

ETCHING TANK 

RINSING TANK 

DRYJNG TUNEL 

LENGHT MEASURING 

WI NOING -UP STATION 

ETCHING UNIT 

FOR ANODE FOIL 

UC 1521 6.09 
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1 2 4 5 6 7 

1. UNROLL STATION 

2. ANEALING OVEN 

3. CONTACTING ROLLERS 

4. BOEHMITE TANK 

5. PASSIVATING TANK 

5. RfNSING TANK 

7. FORMING TANK I. 

8. RINSING TANK 

9. FORMING TANK ll. 

10. RINSING TANK 

11. DEPOLARIZING TANK 

12. RINSING TANK 

13. FORMING TANK m. 

14. RINSING TANK 

15. DEPOLARIZING TANK 

16. RINSING TANK 

17. FORMING TANK IV. 

18. RINSING TANK 

19. BLOWING UNIT 

20. DRYING UNIT 

21. LENGHT MEASURrNG 

AND MARKING 

22. WINDING·UP STATION FORMING UNIT 
UC 579 B 6.10 
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Diagram of waste water treatment plant 

Figure 

I Storage and settling tanks 

2 Re:ictor I m1 

3 Flocl'.ulation 3 m1 

4 Compact plate~ settler 

5 Mud reservoir 

6 Storage conraine~ of chemicals with dosing pums 

1 Bell press 

8 Container for dewatered mud 

9 Container for preparation of reactive agent 

I 0 Comrol panel 
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List of Metering and Regulation Circuits 

Flow Metering 

FIQC Once - inlet of raw water into reactor, sign:i.l to dosing pumps control 

-
FIQ Twice - inlet of clarified water intofilters - DF 

FI Once - flow of purifying air 

FIQ Twice - inlet of clarified water into cation filter 

FIQ T\\'ice - outlet of water on anion filter 

FIQR Twice - inlet of water into MB filter!. 

Fl Three times - water for diluting and washing 

FI Once - flow of washing water 

Water Le\'cl Metering 

k 
LC Once - float - level in sludge storage tan 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 wata 

LIA Once - float - level in diluting tank of FeCl3 

LICA Twice - float - level in FeCI3 

LIA Once - float - level in Ca(OHh mixer 

LICA Twice - float - level in Ca(OH)2 mixer 

LIA Once - float - H2S04 design container 

LICA Once - float - NaOH dosing container 

LIA Once - float - storage tank for aggressive wastes 

LICA Once - float - container of aggressive wastes 

Lii\ Once - float - Ca(OH)2 waste tank 
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Chemical Ouantitie-; 

QJAZ Twice - metering to concentrntion of 10 ~ H:S04 for regeneration 

QIA Twice - metering to conductivity on cation filters 

QI Twice - metering to concencration of NaOH 

•-:2IA Twice - metering to conductivity on anion fil!ers 

QIA Twice - metering to SiOz on anion filters 

QIA Twice - metering to conductivity on MB filters 

QIA Once - metering to SiO~ on MB filters 

Pressure Metering 

PIC Once - metering to air pressure in air chamber and to compressor 
switching mechanism 

All process will be controlled by sequences. 
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2. Drawings 

Dr. No. 

D.l Korba, General layout plan in scale I :7000 
D.2 Bidhanbag, C-eneral layout plan in scale I :7000 
D.3 Korba. Site layout plan in scale 1: I 000 
DA Bidhanbag, Site layout plan in scale I: 1000 
D.S Foil treatment plan, Basement plan in sc1le 1 :200 
D.6 Foil treatment plan, Ground floor plan in scale 1 :200 
D.7 Foil treatment plan, First floor plan in scale I :200 
D.8 Foil treatment plan, Section A-A, B-B in scale I: 100 
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List of Metering and Regulation Circuits 

Flow Metering 

FlQC Once - inlet of raw wat~r into reactor, sigr:~' rn dosing pumps control 

FIQ T , ·ce - inlet of clarified water intofilters - DF 

Fl Once - flow of purifying air 

FIQ Twice - inlet of clarified water into cation f:iter 

FIQ T\\ice - outlet of water on anion filter 

FIQR Twice - inlet of water into MB filters 

FI Three times - water for diluting and washing 

FI On::e - flow of washing water 

Water Level Me;ering: 

~ 
LC On::e - float - level in sludge storage tan b:!low reactnr 

LIZA 

LIZA 

LIA 

LiA 

LICA 

LIA 

LICA 

LTA 

LICA 

LIA 

LICA 

LIA 

Once - 11oat - level in filtration water tank 

On.::e - bubbling - level in container of demineralizc:d \l!at~r 

O!li:e - float - level in container of demineialized wa1er 

Once - float - level in diluting tank of FeCl3 

Twice - float - level in FeCl3 

Once - float - level in Ca(OH)2 mixer 

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

Once - float - H2S04 design container 

Once - float - NaOH dosing container 

Once - float - storage tank for aggressive wastes 

Once - float - container of aggrc•;,.ive wastes 

Once - float ~ Ca(OI-1), waste tank 

I _____________________________________________ .. 
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Chemil:al Quantities 

QIAZ Twice - metenng to concentration nf IO l} H!so .. for regeneration 

QIA Twice - metering to cnnductivity on cation filt~rs 

QI Twice - metering to concentration of NaOH 

QJA Twice - metering to conductivity on anion filters 

QIA Twice - metering to SiO! on anion filters 

QIA Twice - metering to conductivity on MB filters 

QIA Once - metering to SiO! on MB filter!'> 

Pre<;sure Metering 

PIC Once - metering to air pressure in air chamber Jrd to compresscr 
switching mechanism 

All process will be controlled by sequences. 
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.f,OMJ.:~af 
------------------~-------------------------------------------------- COKfAR 2.1 - UNIDO/CZEOIOSLOVAIC'.A JJINT PROG., PRAGUE --

81.l.CO - SPA foils for capacitors 
19.3.1993 (BAtBKl) 
foil :reatment in Korba, no SPA recycl. 

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

foreign currency 1 unlt • 
local currency 1 unit • 

accounting currency: 1,000 Rs 

1.0000 units accounting currency 

l.0000 units accounting currency 

I --------------------------------------------------------------------------------------------------------·-------------------------
Total initial investment durir.g construction phase 

I 
fixed assets: 
current a'.;sets: 
total assets: 

152686.30 
0.00 

152686.30 

0.000 % foreign 
0.000 % foreign 
0.000 % foreign 

I ----------------------------------------------------------------------------------------------------------------------------------
Source of funds during con .. truction p!"lase 

I 

I 
I 
I 
I 
I 
I 

equity & grants: 1~2686.30 O.OCO % foreign 

foreign loans : 0.00 

local loans : 0.00 

total funds : 152686.30 

Cashflow from operations 

Year: z 3 

operating costs: ~6il7.17 69!87 .Sl 80811.04 

c:!eprec i.; ~ i o:i ;c.52 .c;s 316::5.Cl 3i636.0l 

interest 12890.53 25781.06 23202.95 

-------------·-- ------------ ------------ ------------
production costs 66060.66 12650~.90 135650.!!0 

thereof foreign 0.00 % 0.00 % 0.01 % 

total sal~s 234200.00 331~00.ZO 475740.00 

gross inCQc'Tll? 16m9.30 zs:.e;,5_30 340090.00 

net i ilCO.'il':: 71119.23 1G8330.50 14.;53~!.jO 

cash balan~e 0.03 125325.CO 161/05.80 

net cashflc·., -130337.50 165429.60 199231.60 

Net Present Value at: 15.00 % • 669102.40 

lnterr.al Rate cf Return: 51.23 % 

Return on equityl: 
Return on equity2: 

69.57 % 
60.66 % 

~ ----------------------------------------------------------------------------------------------------------------------------------
Index of Schedules produced by COHFAR 

I 
I 
I 

Total initial investment 
Total investment during production 
Total production costs 
Working Capital requirenw?nts 

Cashflow Tables 
Projected 8.1 l.1ncc 
Net income statemt!nt 
Source of finance 
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.fiO~ 
---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECllOSlOVAXIA JOINT PROG 

Total Initial Investment in 1,000 Rs 

'tear •••.••••• 

Fixed invest11e11t costs 
Land, site i;reparation, developnent 
Suildings and civil .arks •••• 
Auxili~ry and service facilities 
Incorporated fixed assets • • 
Plant 11\achinery and equipnent • 

Total fixed investment costs •• 

Pre-production capital expenditures. 
Ket W\lrking capital ••••• 

Total initial investment costs 

Of it foreign, in % •••••• 

1994 

968.440 
28327.780 

0.000 
21334.400 
42947.140 

93577.760 

59108.500 
0.000 

152686.300 

0.000 

BALCO - )iPA foils for ca~acitors --- 19.3.1993 
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.f,01'1,.t~ 
---------------------------------------------------------------------- COHrAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., 

Total Current Investment in 1,000 Rs 

Year ••••••••• 

Fixed investment costs 
Land, site preparation, development 
Buildings and civil we>rks •••• 
Auxiliary and service facilities 
Incorporated fixed assets • • • 
Plant, machinery and equipnent 

Total fixed investment costs •• 

Preproduction capitals expenditures. 
Working capital ...•••. 

Total current investment (Osts 

Of it foreign, % •••••. 

1995 

0.000 
0.000 
0.000 
0.000 

221351.000 
---------------

221351.000 

0.000 
849.217 

222200.Ziju 

0.000 

1996 

0.000 
0.000 
0.000 
0.000 
0.000 

---------------
0.000 

0.000 
317.919 

317.919 

0.000 

1997 

0.000 
0.000 
0.000 
0.000 
0.000 

---------------
0.000 

0.000 
145.629 

145.629 

a.coo 
------------------------------------------------------------------------------------------------------------------------

BALCO - SPA foils for capacitors --- 19.3.1993 
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.f,OMJ..~0 
---------------------------------------------------------------------- COHFAR 2.l - UNIDO/CZECHOSLOVAKIA JOINT PROC., p~ 

Total Production Costs in l,GOO Rs 

Year • • • • • • • • 

% of na:i. capacity (single product). 
Raw material 1 • . 
Other raw materials 
Utilities 
Energy . . 
labour, direct • 
Repair, r.1.1intenance 
Sp<' res 
Factory overheads 

Factory costs • • 
Adr.:inistrative ov~rheads . 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation . 
Financial costs 

Total production costs 

Costs per unit ( single product ) 
Of it foreign, ~ 

Of it variable,~ 
Tota 1 1 abour • 

1995 

0.000 
8724.610 
946.674 

6719.812 
9765.230 
9415.512 
904.889 

2536.832 
3588.262 

42601.820 
2497 .070 
1018.276 

0.000 
7852.952 

12890.530 

66860.660 

0.000 
0.000 

37 .613 
10062 .460 

1996 

0.000 
18501.880 
2146.087 

ll887.610 
13800.220 
9814.191 
1077.570 
2915.824 
4310.230 

65453.610 
2603.622 
1130.576 

0.000 
31636.010 
25781.060 

126604.900 

0.000 
0.000 

37 .684 
10481.570 

1997 

0.000 
22971.000 
2660.576 

16030.190 
16401.860 
9814.191 
1158.027 
3127.939 
4582.916 

76747.000 
2655.580 
1408.458 

0.000 
31636.010 
23202.950 

135650.000 

0.000 
0.000 

43. 73'.l 
10495.190 

1998 

0.000 
22971.000 
2660.876 

16030.190 
16401.860 
9814.191 
1153.027 
3127.939 
4582.916 

76747.000 
2655.580 
1408.458 

0.000 
31636.010 
20624.850 

133071.900 

0.000 
0.000 

44 .587 
10495.190 

1999 

0.000 
22971.000 
2660.876 

16030.190 
16401.860 
9814.191 
1158.027 
3127.939 
4582.916 

76747.000 
2655.580 
1408.458 

0.000 
31636.010 
18046.740 

130493.800 

0.000 
0.000 

45.468 
10495.190 

----------------------------------------------------------------------------- ----------------------------------------------
BALCO - SPA foils for capacitors --- 19.3.1993 
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.f,Ol'tt~i 
---------------------------------------------------------------------- COHFAR 2.1 - UNlDO/CZECHOSLOVAKIA JOiNT PROG., F 

Total Production Costs in l,ooo Rs 

Year • • • • • 

\ of nOIR. capacity (single product). 
Raw material 1 • 
Other raw materials 
Utilities • 
Energy • • • 
labour, direct .•• 
Repair, maintenance 
Spares • • • 
Factory overheads 

Factory costs 
Ad:ninistrative overheads 
Indir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs 

Total production costs 

Costs per unit ( single product ) 
Of it foreign, \ . 
Of it variable,% • 
Total Jabour • 

2000 

0.000 
22971.000 
2660.876 

16G30.190 
16401.860 
9814.191 
1158.027 
3127.939 
4582.916 

76747.000 
2655.580 
1408.458 

0.000 
31636.010 
15468.630 

127915.700 

0.000 
a.coo 

46.384 
10495.190 

2001 

0.000 
22971.000 

2660.&76 
16030.190 
16401.860 
9814.191 
1158.027 
3127.939 
4582.916 

76747 .000 
2655.580 
1408.458 

0.000 
31636.010 
12890.530 

125337 .600 

2002 

0.000 
22971.000 
2660.876 

16030.190 
16401.860 
9814.191 
1158.027 
3127.939 
4582.916 

76747 .000 
2655.580 
1408.458 

0.000 
31636.010 
10312.420 

12275g.5oO 

2003 

0.000 
22971.000 
2660.876 

16030.190 
16401.860 
9814.191 
1158.027 
3127.939 
4582.916 

76747 .000 
2655.580 
1408.458 

0.000 
31636.000 
7734.314 

120181.400 

2004 

0.000 
22971.000 
2660.876 

16030.19() 
16401.860 
9814.191 
1158.027 
3127.939 
4582.916 

76747.000 
2655.580 
1408.4Sc 

0.000 
24729.27C 
5156.209 

110696.500 
as••••••~•••••• •••••••••••~••- ••••••c•••••••• =•••~=••••••••• 

0.000 
0.000 

47.338 
10495.190 

0.000 
0.000 

48.332 
10495.190 

0.000 
0.000 

49.369 
10495 .190 

O.OOG 
o.ooa 

53.59'; 
10~95.lS~ 

-----------------------------------------------------------------------------------------------------------------------·-
B~LCO - SPA foils for capacitors --- 19.3.1993 
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.f,OMJ.:~ 
---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECHOSlOVAKIA JOINT PROG., 

Total Production Costs in l,000 Rs 

Year • • • • • • • • •• 

% of naa. capacity (single product). 
Raw material 1 • • 
Other raw materials 
Uti Ji ties • 
Energy • • • • • • 
Labour, direct ••• 
Repair, maintenance 
Spares •• 
factory overheads 

2005- 8 

0.000 
22971.000 
2660.876 

16030.190 
16401.860 
9814.191 
1!58.027 
3127.939 
4582.916 

Factory costs 76747.000 
Administrative overheads 2655.580 
lndir. costs, sales and distribution 1408.458 
Direct costs, sales and distribution 0.000 
Depreciation . 946.221 
financial costs • • • 0.000 

Total production costs 81757.260 

Costs per unit ( single product ) 
Of it foreign, % . 
Of it variable,% 
Total labour • 

0.000 
0.000 

72.572 
IO.f95.190 

2009 

0.000 
22971.000 
2660.876 

16030.190 
16401.860 
9814.!91 
1158.027 
3127.939 
4582.916 

76747 .000 
2655.580 
1408.458 

0.000 
946.228 

0.000 

81757.270 

0.000 
0.000 

72.572 
10495.190 

----------------------------------------------------------------------------------------··------------------------------
BALCO - SPA foils for capacitors --- 19.3.1993 
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.f,O~ 
---------------------------------------------------------------------- CC»ffAR 2.1 - UNlOO/CZECHOSLOVAKlA JOINT PRG 

Net Working Capital in 1,000 Rs 

Year . 1995 1996 1997 1998-2009 

Coverage Ide coto 

Current assets & 
Accqunts 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 . . 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 1318.156 2131.861 2131.861 
Finished products 10 36.0 1252.74l 1890.479 2205.627 2205.627 

Cash in hand . . .. 0 0.000 0.000 0.000 0.000 
Total current assets 4399:369 6621.604 7708.349 7708.349 
Current liabilities and 
Accounts payable • . . . . . 30 12.0 3550.152 5454.468 6395.583 6395.553 

--------------- --------------- --------------- ---------------
Net working capital .. 849.217 1167.136 131.2.765 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 0.001) 

~ote: rrrlc ~ minimum days of coverage ; coto = coefficient of turnover • 

-----------------------------------------------------------------------------------------------------------------··---
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.f,O~ 
---------------------------------------------------~------------------ CCIKFAR 2.1 - UNIDO/CZECHOSlOVAKIA JOINT PROC 

Source of Finance, construction in 1,000 Rs 

Year ••••.•..•••••• 

Equity, ordinary •• 
Equity, preference. 
Subsidies, grants 

loan A, foreign 
loan B, foreign .. 
Loan C, foreign . 
loan A, local •.•• 
loan B, local •... 
Loan C, local. ..• 

Total loan •...••.• 

Current liabilities 
Bank overdraft ••.• 

Total funds .....•• 

1994 

152686.300 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 

152686.300 

-------·---------------------------------------------------------------------------------------------------------------
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.f,OPtt 
---------------------------------------------------------------------- COMfAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROC., 

Source of Finance, production in 1,000 Rs 

Year •••....•.••••• 1995 1996 1997 1998-2004 2C05 

Equity, ordinary •• 0.000 0.000 0.000 0.000 0.000 

Equity, 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 8, foreigr: .• o.ooc 0.000 0.000 0.000 0.000 

Loan C, foreign 0.000 0.000 0.000 o.c·:() C.000 

Loan A, Joca I. ... 143228.100 -14322.810 -14322.810 -14322.810 -14322.800 

Loan 8, local. ••• 0.000 o.~o. 0.000 0.000 0.000 

Loan C, local. •.. 0.000 0.000 0.000 0.000 0.000 

--------------- --------------- -------·-------- --------------- ---------------
Tota! Joan ............... 143228.100 -14322.810 -14::'2.810 -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 0.000 

--------------- --------------- --------------- --------------- ---------------
Tot3J funds ........... 146778.300 -12418.490 -13381.690 -14322.810 -14322.800 

------------------------------------------------------------------------------------------------------------------------
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.f,OMf-
1 

-------------------------------------------------------------··-------- COMFAR Z.l - UNlDO/CZECHOSLOVAKlA JOINT PROG., 

Cashf low Tables, construction in l,ooo Rs 

Year •• . 1994 

Total cash inflow 152686.300 
---------------

Financial resource~ 152686.300 
Sales, net of tax . 0.000 

Total cash outflow • 152686.300 
---------------

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 ) 0.000 
Cumulated cash balance 0.000 

Inf lo-,.., local 152686.300 
Outflow, local 152686.300 
Surpl~s ( deficit ) 0.000 
inflow, foreign 0.000 
Outflow, foreign • 0.000 
Surplus ( deficit ) 0.000 

I/ct cashflow • -152656.300 
Cumulated net cashflo" -152686.300 
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~' Wf.0rt~~Df 
---------------------------------------------------------------------- COHFAR 2.1 - UMIOO/CZECHOSLOVAKIA JOINT PROC., PRAG: 

Cashflow tables, production in 1,000 Rs 

Year • • 

Total cash inflow 

Financial resources 
Sales, net or tax • 

Total cash outflow • 

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

Surplus ( deficit ) 
Cumulated cash balance 

Inflo',.,, local 
Outflow, local 
Surplus ( deficit ) 
!nflo,.,, foreign 
Outflow, foreign . 
Surplus ( deficit ) 

!let cashflon . 
Cur.i:J I .J ted net ca sh f I c.,. 

1995 

380978.300 

146778.300 
23~200.000 

380978.200 

225750.400 
46117 .190 
12890.530 

0.000 
96220 .120 

0.000 

0.031 
0.031 

380978.300 
330978.200 

0.031 
0.000 
0.000 
0.000 

-130337.500 
-283023.800 

!996 

383404.500 

1904.316 
381500.200 

258078. 700 

2222.236 
69187.810 
25781.060 
14322.810 

146564 .800 
0.000 

125325.800 
125325.800 

383404.500 
258078.700 
125325.800 

0.000 
o.oco 
0.000 

16542'J.600 
-1175').l. 200 

1997 

<176681. 200 

941.116 
475740.000 

314975.300 

1086. 7·15 
80811.030 
23202.950 
14322.810 

195551.800 
0.000 

161705.800 
28/031.600 

476681.200 
31'i'J75.300 
16 1 70S.800 

0.000 
0.000 
0.000 

199231.liOO 
81637 .420 

1998 

475740.000 

0.000 
475740.000 

312792.900 

0.000 
80811.030 
20624.850 
14322.810 

197034.200 
0.000 

162947.200 
449978.800 

475740.000 
312792.900 
162947.200 

0.000 
0.000 
0.000 

19/894.800 
27')532. 300 

1999 

475740.COO 

0.000 
475740.000 

311697 .200 

0.000 
80811.030 
18046. 740 
14322.elO 

198516.t::OO 
0.000 

16·1042 .&QO 
614021.6')0 

4 757110 .DQO 
311697.200 
1G40•i2 .81JO 

o.coo 
0.000 
0.000 

1%'117. .. na 
47~'l4·L 7)J 

2000 

475740.000 

0.000 
475740.000 

310601.500 

0.000 
80811.030 
15468.630 
14322.810 

199999.000 
0.000 

165138.600 
779160.200 

475740 coo 
310601.500 
165138.600 

0.000 
0.000 
0.000 

19·1930.0GO 
670374.fiOO 

----------------------··------------------------------------ ----------- ------------------------ ------------ -------------------· 
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---------------------------------------------------------------------- COfffAR 2.1 - UNIOO/CZECHOSLOVAKIA JOINT PROG., PR; 

I Cashf low tables, production in 1,000 Rs 

I 
I 
I 
I 
I 
I 
I 
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I 
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I 
I 
I 
I 
I 

Year • . • • • 

Total cash inflow 

Financial resources 
Sales, net 9f 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 ) 
Inf I o·w, foreign 
o~tflow, foreign 
Surplus ( deficit ) 

Net cashflow . 
Cu:nlated net casiflo.,. 

2001 

475740.000 

0.000 
475740.000 

309505.800 

O.OC'.l 

80811.030 
12890.530 
14322.810 

201481.400 
0.000 

166234.300 
945394.400 

475740.000 
309505.800 
166234.300 

0.000 
0.000 
0.000 

I93·m.6oo 
864322.200 

2002 

475740.0CO 

0.000 
475740.000 

308410.100'. 

0.006 
80811.030 
10312.420 
14322:a10 

202963.800 
0.000 

167330.000 
1112724.000 

475740.GOO 
308410.100 
167330.000 

0.000 
0.000 
0.000 

191965.200 
1056287 .WO 

2003 

475740.000 

0.000 
475740.000 

307314.400 

0.000 
80811.030 

7734.314 
14322.810 

204446.200 
0.000 

168425.700 
1281150.00C! 

475740.000 
307314.400 
W3425.700 

0.000 
0.000 
0.000 

190~82.800 

12.:5770.QOO 

2004 

475740.000 

0.000 
475740.000 

310190 .100 

0.000 
80811.030 
5156.209 

14322.810 
209900.000 

0.000 

165550.000 
144&700.000 

475740.000 
310190.100 
165550.000 

0.000 
0.000 
0.000 

18S02<J.OOO 
1431799.000 

2005 

475740.000 

0.000 
475740.000 

321673.900 

0.000 
80811.030 

0.000 
14322.800 

226540.100 
0.000 

154066.100 
1600766.000 

475740.0CJ 
321673.900 
154066. 100 

0.000 
Ci.GOO 
o.oco 

16232,8.900 
J6C0!?,3.0:JO 
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475740.G\. 

o.oc 
475740.0C 

307351. IC 

0.00 
80811.03 

0.00 
0.00 

226540. IO 
o.oc 

168388.90 
1769155.0G 

475740 .OG' 
307351.1( .. 
168388.90, 

0.0(\ 
O.Oc:· 
o.oc 

168388.£:: 
1763577 .o:: 
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.f,OM!~ 
---------------------------------------------------------------------- COHFAR 2.1 - UNIOO/CZECHOSLOVAKIA JOINT PROC., 

Cashflow tables 1 production in 1,000 Rs 

Year • • • • •• 

Total cash inflow 

Financial resources 
Sales, n~t of tax . 

Total cash outflow • 

Total assets 
Operating costs 
Cost of finance 
Repayment 
Corporate ta:­

Dividends paid 

Surplus ( deficit ) 
Curr~lated cash balance 

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

Net cashflow . 
Cu::iulated net cashflow 

2007 

475740.000 

0.000 
475740.000 

307351.100 

0.000 
8081 I.030 

0.000 
0.000 

226540.100 
0.000 

168j88.900 
1937544.000 

475740.000 
307351.100 
1683S8.900 

0.000 
0.000 
0.000 

168388.900 
1936966.0CO 

2008 

475740.000 

O.OC!O 
475740.000 

307351. 100 

0.000 
80811.030 

0.000 
0.000 

226540 .iuo 
0.000 

168388.900 
2105933.000 

475740 .000 
307351.100 
168388.900 

0.000 
0.000 
0.000 

168388.900 
2105355.000 

2009 

475740.000 

0.000 
475740.000 

307351.100 

0.000 
80811.030 

0.000 
0.000 

226540.100 
0.000 

168388.900 
2274322.000 

475740.000 
307351.100 
168388.900 

0.000 
0.000 
0.000 

168388.900 
2273744.000 
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---------------------------------------------------------------------- COHfAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROC., 

I Cashflow Discounting: 

a) Equity paid versus Net income flow: 
Net prPsent value •••.••••.•••.• 631306.30 at 
Internal Rate of ~eturn (IRREl) •• 69.57 % 

15.00 % I 
b) Net Worth versus Net r.ash return: 

Net present value •••••••••••••• 646039.60 at 
,Internal Rate of Return (1RRE2) •• 60.66 ~ I 15.00 % 

c) Internal Rate of Return on tctal investment: 

I Net present value •••••••••••••• 669102.40 at 
lnterna l Rate of Return ( IRR ) 51. 23 % 

15.00 % 

Net Worth •Equity paid plus reserves 

I BALCO - SPA foils for capacitors --- 19.3.1993 
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.f,Ol't~~of 
---------------------------------------------------------------------- COHFAR 2.1 - UNI DO/CZECHOSLOVAKIA JOINT PROG. • PRAG: 

Net Income Statement in l,OOO Rs 

Year ••.• 1995 1996 1997 1998 1999 

Total sales, incl. sales tax. 234200.000 381500.200 475740.000 475740.000 475740.000 
Less: variable costs, incl. sales tax. 25148.570 47709.310 59332.540 59332.540 59332.540 

Variable ir.arg"in 
As % of total sales 

!Ion-variable costs, incl. depreciation 

Operational margin • 
As % of total sales 

Cost of finance 

Gross pro; it 
Al lc;oances • 
Taxable profit 
Tax 

Net profit 

Dividends paid • 
Undistributed profit . 
Acci.miulated undistributed profit 

G~oss profit, % of total sales . 
Net profit, % of total sales 
ROE, Net profit, % of equity • 

--------------- -------------4- --------------- --------------- ---------------
209051.400 

89.262 

28821.560 

180229.900 
76.956 

12890.530 

167339.300 
0.000 

167339 .300 
96220.120 

333790.600 
87.494 

53114 .510 

280676.300 
73.572 

25781.060 

254895.300 
0.000 

254895.300 
146564.800 

416407.500 
87.528 

53114.510 

363293.000 
/6.364 

23202.950 

3400;0.ooo 
0.000 

340090.000 
195551.800 

416407 .500 
87 .528 

53114.510 

363£93.000 
76.364 

20624.~50 

342668.100 
0.000 

342668.100 
197034.200 

416407.500 
87.528 

53114 .500 

363293.000 
76.364 

18046.740 

345246.300 
0.000 

345246.300 
198516.600 

--------------- --------------- --------------- --------------- ---------------
71119.230 

0.000 
71119 .230 
71119.230 

71.451 
30 .367 
46.579 
22.409 

108330.500 

o.oo:i 
108330.500 
179449.700 

66.814 
23.396 
70.1150 
35.744 

144538.300 

0.000 
1445j8.300 
3239B8.000 

71.487 
. 30 .382 
9~.664 

44.689 

145633.900 

0.000 
145633.900 
469621.900 

72 .0211 
30.612 
95.381 
44 294 

146729. 700 

0.000 
146729. 700 
616351.600 

72 .570 
30.e.;2 
96.0~9 

43.899 
ROI, Net profit•interest, % of invest. 
-------------·---------------------------------------------------------------------------------------------------------------
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---------------------------------------------------------------------- COHFAR 2.1 - UNIOO/CZECHOSLCVAKIA JOINT PROG., PRAG 

I Net Income Statement in 1,000 Rs 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Year •• 

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

Variable marg~n .. 
As % of total sales 

Non-vadable costs, incl. de;ireciation 

Operational margin • 
As % of total sales 

Cost of finance 

Gross profit • 
• Al le»tances • 

Taxable profit 
Tax 

Net profit 

Dividends paid • 
Undistri~utcd profit 
Accumulated undistributed profit 

Gross profit, % of total sales 
Net profit, % of total sales 
RGE, Net profit, % of equ:ty • 
ROI, Net profit•interest, % of invest. 

2000 

475740.000 
5933V140 

416407.500 
87.528 

53114.5!0 

363293.000 
76.364 

15468.630 

347824.300 
0.000 

347824.3JO 
199999.000 

147825.300 

0.000 
147825.300. 
764177 .000 

73.112 
31.073 
95.816 
43.504 

2001 2002 

475740.000 475740.000 
59332.540 59332.540 

416407.500 416407.500 
87 .528 87 .528 

53114.510 53114.510 

363293.000 
76 .364 

12890.530 

350402.500 
0.000 

350402.500 
201481.400 

148921.000 

0.000 
148921.000 
913098.100 

73 .654 
31.303 
97. 534 
43 .110 

363293.000 
76.364 

10312.420 

352930.600 
0.000 

352980.600 
202963.800 

150016.800 

0.000 
150016.800 

1063115.000 

74.196 
31.533 
98.252 
42.715 

2003 

475740.000 
59332.540 

416407.500 
87.528 

53114.500 

363293.000 
76.364 

7734.314 

355558.700 
0.000 

355558.700 
204446.200 

151112 .500 

0.000 
151112.500 

1214227.000 

74.738 
31. 764 
98.959 
42.320 
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2004 

475740.000 
59332.540 

416407.500 
87.528 

46207.770 

370199.800 
77.816 

5156.209 

365043.500 
0.000 

365043.500 
209900.000 

155143.500 

0.000 
155143.500 

1369371.000 

76. 732 
32 .611 

101.609 
42.707 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.f,OM.f~of 
---------------------------------------------------------------------- COHFAR 2.1 - UNIOO/CZECHOSLOVAKIA JOINT PROC., PRA 

Net Income Statement in 

Year • • 

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

Variable margyn 
As % of total sales 

Non-variable costs, incl. depreciation 

Operational margin 
As % of total sales 

Cost of finance 

Gross profit 
Allowances • 
Taxable profit 
Tax • 

Net profit 

Dividends paid • 
Undistributed profit 
Accumulated undistribut~d profit 

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

1,000 Rs 

2005 

475740.000 
59332.540 

416407.500 
87.528 

22424.720 

3939<12.800 
82.815 

0.000 

393982.800 
0.000 

393982.800 
226540.100 

167442. 700 

0.000 
167442. 700 

1536814.000 

82.815 
35.196 

109.665 
44.610 

2006 

475740.000 
59332.540 

416407.500 
87.528 

22424.720 

393982.800 
82.815 

0.000 

393982.800 
0.000 

393982.800 
226540.100 

167442.700 

0.000 
167442.700 

1704256.000 

'32.815 
35.196 

109.665 
4·1.610 

2007 

475740.000 
59332.540 

416407.500 
87.528 

22424.720 

393982.800 
82.815 

0.000 

393982.800 
0.000 

393982.800 
2£6540.100 

167442.700 

• 0.000 
167442.700 

1871699 .000 

82.815 
35.196 

109.665 
44.610 

2008 

475740.000 
59332.540 

416407.500 
87.528 

22424.720 

393982.800 
82.815 

0.000 

393982.800 
0.000 

393982.800 
226540.100 

167442.700 

0.000 
167442.700 

2039142.000 

82.815 
35.196 

109.665 
44.610 
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2009 

475740.000 
59332.540 

416407.SGO 
87.528 

22424.730 . 
--------------- I 

393982.800 
82.815 

0.000 

393982.BOO 
0.000 

393982.SOO 
226540 .100 

167442.700 

0.000 
167442.700 

2206585.000 

82.815 
35.195 

109.655 
44.510 
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.f,Optt1 
---------------------------------------------------------------------- COKFAR 2.1 - UNlDO/CZECHOSLOVAKIA JOINT PROG. 

Projected Balance Sheets, construction in 1,000 Rs 

Year 

Total assets 

Fixei1 assets, net of depreciation 
Construction in progress 
Current assets • • • • • • • • • 
Cash, bank ••••••••••• 
Cash surplus, finance available. 
loss carried forward 
loss •••••••••••••• 

Total liabilities • 

Equity capital 
Reserves, retained profit 
Frofi t •••••••.• 
Long and medi1111 term debt 
Current liabilities ••• 
Bank over~raft, finance required. 

Total debt •• 

Equity, % of liabilities 

1994 

152686.300 

0.000 
152686.300 

0.000 
0.000 
0.000 
0.000 
0.000 

152686.300 

152686.300 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

100.000 
-----------------------------------------------------------------------------------------------------------------------
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.fiOMfw~ 
---------------------------------------------------------------------- COHfAR 2.1 - UHIDO/CZECHOSLOVAKIA JOINT PROC., 

Projected Balance Sheets, Production in 1,000 Rs 

Year 1995 1996 1997 1998 1999 

Total assets 370583.700 466495.700 597652.300 728963.400 861370.300 

--------------- --------------- --------------- --------------- ---------------
Fixed assets, net of depreciation 144833.300 334548.300 302912.300 271276 .300 239640.300 

Construction in progress 221351.000 0.000 0.000 0.000 0.000 

Current assets . . . .. 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 . . . . . . . .. 0.000 0.000 0.000 0.000 0.000 

Total liabilities • 370583.700 466495.700 597652.300 728%3.400 861370.300 

--------------- --------------- --------------- --------------- ---------------
Equity capital .. 152686.300 152686.300 152686.300 152686.300 152686.300 

Reserves, retained profit 0.000 71119.230 179449.700 323988.000 469621.900 

Profit 71119.230 108330.500 144538.300 145633.900 146729.700 

Long and medium tenn debt 143228.100 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 liabiJ;ties 41.202 32.730 25.548 20.946 17. 726 

------------------------------------------------------------------------------------------------------------------------· 
BALCO - SPA foils for capacitors --- 19.3.1993 
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.f,OMut: 
---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROC. 

Projected Balance Sheets, Production in 1,000 Rs 

Year • • 

Total a-;sets 

Fixed assets, net of depreciation 
Construction in progress 
Current assets • • • • • • 
Cash, bank • • • • ••• 
Cash surplus, f\nance available • 
Loss carried forward 
Loss • • • • • •••• 

Total liabilities • 

Equity capital 
Reserves, retained profit 
Profit •. 
Long and medium tenn debt 
Current liabilities • 
Bank overdraft, finance required. 

Total debt 

Equity, % of liabilities 

2000 

994872.900 

208004.300 
0.000 

7708.350 
0.000 

779160.300 
0.000 
0.000 

994872.800 

152686.300 
616351.600 
147825.300 
71614.030 
6395.583 

0.000 

78009.620 

15.347 

2001 

1129471.000 

176368.200 
0.000 

7708.350 
0.000 

945394.600 
0.000 
0.000 

1129471.000 

152685.300 
764177 .000 
148921.000 
57291.220 
6395.583 

0.000 

63686.800 

13.518 

2002 

1265165.000 

144732.200 
0.000 

7708.350 
0.000 

lll2725.000 
0.000 
0.000 

1265165.000 

152686.300 
913098.100 
150016.800 
42968.410 
6395.583 

0.000 

49364.000 

12.068 

2003 

1401955.000 

113096.200 
0.000 

7708.350 
0.000 

1281150 .000 
0.000 
0.000 

1401~55.000 

152686.300 
1063115.000 
151112.500 
28645.610 
6395.583 

0.000 

35041.19(1 

10.891 

BALCO - SPA foils for capacitors --- 19.3.1993 

2004 

1542775.000 

88366.950 
o.ooo 

7708.350 
0.000 

1446700.000 
o.ooo 
0.000 

1542775.000 

152686.300 
1214227.000 
155143.500 
14322.800 
6395.583 

0.000 

20718.380 

9.897 



I 
I 
I .fiOM.f..~ 

---------------------------------------------------------------------- COHFAR 2.1 - ~NIDO/CZECHOSLOVAKIA JOINT PROG., 

I Projected Balance Sheets, Production in 1,000 Rs 

Year . . . 2005 2006 2007 2008 2009 

Total assets Hi95895.000 1863338.000 2030781.000 2198224.000 2365666.000 I 
--------------- --------------- --------------- --------------- ---------------

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 I 

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 • 1600766.000 1769155.000 1937544.000 2105933.000 2274322.000 

Loss carried forward 0.000 0.000 0.000 0.000 0.000 

Loss . . . ..... 0.000 0.000 0.000 0.000 0.000 

I 
I 
I 

Total liabilities 1695895.000 1863338.000 2030781.000 2198224.000 2365666.000 

--------------- --------------- --------------- --------------- ---------------
Equity capital 152686.300 152686.jOO 152686.300 152686.300 152686.300 

Reserves, retained profit 1369371.000 1536814.000 1704256.000 1871699.000 2039142.000 

Profit . ... 167442.700 167442.700 167442. 700 167442.700 167442.700 

Long and medium tenn debt -0.001 -0.001 -0.001 -0.001 -0.001 

Current liabilities •• .. 6395.583 6395.583 6395.583 6195.583 6395.583 

Bank overdraft, finance required. 0.000 0.000 0.000 0.000 0.000 

Total debt ... 6395.583 6395.583 6395.583 6395.583 6395.583 

I 
I 
I 
I Equity, % of liabilities 9.003 8.194 7.519 6.946 6.454 

-----------------------------------------------------------------------------------------------------------------------
BALCO 7 SPA foils for capacitors --- 19.3.1993 
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---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECHOSLOVAJ<IA JOINT PROC., PRAGUE --

Ann u a 1 CF, operations 
8"5 1,888 Rs 

z.0 

1.5 

1.8 

8.5 

.5 

1.8 

1.5 

1 2 3 4 5 
tart up 

ea local net cashflows 
Iii foreign net cashflows 

7 8 9 10 11 12 13 14 15 16 
ye a r 
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.f,O~~~of 
---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Accu111t1Jated CF, operations 
8A6 1,888 Rs 

2.8 ~ local net cashflows 
ii] r ore ign net cashf lows 

1.5 

1.8 

8.5 

8.0 

8.5 
1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 

1Start up Y e a r 



I 

: ·~OM!~0f 
----------------------------------------------·------------------------ C<JtFAR 2.1 - UKIDO/CZEOIOSLOVAKIA JOINT PROG., PRAGUE --

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Annual flow of funds (finance) 
8"'5 1.888 Rs 

1.4 

1.2 

1.8 

8.8 

8.6 

8.4 

8.2 

8.8 

.2 

.4 

.6 _ 
1 

f2l local funds 
lil foreign funds 

2 3 
tart up 

4 5 6. 7 8 9 18 11 12 13 14 15 
ye a r 
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.f,OM!~of 
---------------------------------------------------------------------- COHFAR 2.1 - UNIOO/CZ£OIOSLOVAKIA JOllT PROG .• PRAGUE --

18 

5 

B 

-5 

18 

Debt. Service Ratio, by year 
net. cashflou/debt. service 

_ base case 

1 z 3 4 5 
t.art. up 

7 8 9 18 11 12 13 14 15 
ye a r 



I 
I 
I ------------------------------------------------------~-------------- C<J!FAR 2.1 - UNIDO/CZECHOSLOVAICIA JOINT PROG., PRAGUE --

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Debt/Equity Ratio, b!:I year 
8"'3 ratio in (~) 

1.4 

1.2 

1.8 

8.8 

8.6 

8.4 

8.2 

8.8 

8.2- 1 

0 debt 
Fil equity 
~ reserves 

2 3 4 
tart up 

.... 

5 6 7 8 9 18 11 12 13 14 15 16 
y e a r 
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.f.OM.f~! 
---------------------------------------------------------------------- COHFAP. 2.1 

- UIJDO/CZECHOSl.OVAKJA JOllT PROG., PRAGUE --

Discounted. CF. InvestRent 
,, 1.888 Rs 

2.8 

_ present value. base 
1.5 

1.8 

8.5 

5 18 15 28 ZS 38 3S 
discounting rate (;c) 



I 

: .f.OM!~0f 
---------------------------------------------------------------------- COftfAR 2.1 - UllDO/CZEOtOSL3VAKIA JOINT FROG., PRAGUE --

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Discounted CF, lnuesbw:nt var. of initial investaent costs 
~6 1.888 Rs 

Z.B 

1.5 

1.8 

8.5 

_present value. base 
•• -18Y. 
.... - 28 Y. 

8.8+-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--i 

8 s 18 15 28 2S 38 35 
~iscountins rate (Y.) 
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---------------------------------------------------------------------- COf1fAR 2.1 - UNIDO/CZECHOSLOVAKlA JOINT PROG., PRAGUE --

Discounted CF, Inuest..ent 
eA6 1.888 R.~ 

3.5 

3.8 

2.5 '· ' 
2.8 

1.5 

1.8 

8.!; 

8.8 

.5 
8 5 18 

variation of sales prices 

_ present value, base 
- - ·- 18 :;( 
.... ·- 28 :;( 

15 

- ~--~--- .. -- ...... . --- --- ········· - - - - - - - - - - - - ~-·.::.··..:. 

28 

------
25 

..... ·-················· ··---·········--

38 35 
discounting rate (:;t.) 



I 

: --~-----------------------~-------------------------·--------------- COllFAR 2.1 - UNIOO/Cl~~~~~O~ --

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Discounted CF, lnue~t..ent 
8A6 1,888 Rs 

2.5 

2.8 

1.5 

1.8 

8.5 

variation of operating costs 

_ present value, base 
__ +-18;c 
.... +- 28 ;c 

·····-~ ..... 
8.B+-~~---~-~--~~-~---~-~-~-~-~--~~---~~-1 

8 5 18 15 28 25 38 35 
discounting rate C;c) 
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.f,01'1.f~l 
---------------------------------------------------------------------- COHFAR 2.1 - UllDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Sensitivity of IRR 

88 

78 

58 

48 

38 

28 
-28 

internal rate or return 

··:.:..·-~--~··:..,;,,.·· 

~ sales price(s) 
__ operating cost(s) 
.... init.ia I inuesblent 

-··:.:..·-.·- ...... __ 

-18 8 

·---------.-...... ·---------·-·-

18 28 
variation in ::i: 

·- - .. 



I 
I 
I ---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZ£OIOSLOVAKIA JOINT PROG., PRAGUE --

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Break even chart incl. finance 
~ 1,888 Rs 

4.8 

3.8 

2.8 

1.8 

_ annual sales 
_ _ tota 1 costs 

fixed costs 

18 38 48 

for 5th production year 

------- --------------
··-······················ ....... ·························-·······················. 

58 f,8 78 88 98 
capacity utilization (~) 



I 

I • oo 
I £0M!~o~ 

1 
I 

---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECHOSLOV.lKIA JOINT PROG., PRAGUE --

Break even chart incl. finance 
&:i 1,888 Rs 

5.8 

4.8 

3.8 

2.8 

1.8 

_ annual sales 
_ _ tota I costs 
. . . . f ixecl costs 
___ +-18;,. 

variation of sales prices 
for 5th production 

,. . 

- - - - ---------------

capacity utilization (:;,.) _____ _. 
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I ( .f,Ol'tt~of 
--------------------------------------------------------------------- COHFAR 2.1 - UN!DO/CZC:CllOSLOVAKIA JOINT PROG., P~GUE --

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Break even chart incl. finance 
8"5 1. 888 Rs 

6.8 

5.8 

4.8 

3.8 

2.8 

_ annual sales 
_ _ tota 1 costs 

. . . . . f ixed costs 
+- 28 ;-: 

-··- ·- 48 ;-: 

, 

variation of sales prices 
for 5th production year 

... _,·· 

.... .... ... 

,,- --------· -··--·---·-· 
.. -··_,- -·- - --·-

_.,,..· 

-··-· 

- :; ; ~ =~ ;~: ~~~;~:~:~:: ~ ": ~ : "'." ~ ~ ~ ~ -----:- :- - ~ ~ ~ ~ ~ ---
8.8..:..:--~--~---------~---~--------~-----i 

1.8 

e ra ~ ~ ~ ~ ~ ~ ~ ~ 
capacity utilization (;-:) 
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---------------------------------------------------------------------- COttfJR 2.1 - UNIDO/CZEOIOSLOVAKIA JOINT PROG., PRAGUE --

Break euen chart incl. finance 
8"5 1. 888 Rs 

4 .P. 

3.8 

2.8 

1.8 

_ annual sales 
_ _ total costs 
. . . r ixed costs 
__ +-18:;( 

18 38 48 

variation of fixed costs 
for 5th production year 

58 78 88 
capacity utilization (:;() 
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.COMFAf 
~---------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECHOSLOVAKIA J~:NT P~.~~~GUE --

I 
I 
I 
I 
I 
I 
I 
I 

Bre ., euea; chart incl. finance 
BAS 1,888 Rs 

4.8 

3.8 

2.8 

I i.0 
! 

_ annual sales 
' __ to•'ll costs 

. . . f ixed costs 
+- 28 ::.'. 

--· +- 48 ::.'. 

variation of fixed costs 
for 5th production year 

8.8~--~-----~--~------~--~---=~-~-::----·~~------j 
8 10 20 38 48 s0 r.e 78 88 90 

capacity utilization (::.'.) 
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: .f.OM!~of 
---------------------------------------------------------------------- COHFAR 2.1 - UHIDO/CZEOIOSLOVAKIA JOl~T PROG .• PRAGUE --

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Break euen chart incl. finance 
'5 1.888 Rs 

4.8 

3.H 

2.8 

1.8 

_ annual sales 
_ _ tota l costs 
.. . r ixed costs 

+- 18 :;,. 

variation or variable costs 
for 5th production year 

... ·············· ·····-·······-·······················- ··················-··················· ·-·· ·········· 

38 48 58 68 78 88 98 
capacity utilization (~) 
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.f,Ol'l.f~of 
---------------------------------------------------------------------- COttfAR 2.1 - 111100/CZEOIOSLOVAKlA JOINT PROC .• PRAGUE --

Bt-e.k even chart. incl. finAnce variation of in~t. 
~8=-"....;'5:;;..,. __ 1=..•:..:888=:........:;Rs~---------L--__;;f..;:o~r St.h product.ion year 

_ annual sales 
_ _ t.ot.a l cost.s 

3.8 --·· fixed cost.s 
·- 18 ::.! 

2.8 

1.8 •-•••R;:,- -:=.=·=;:;:::::::::.:::::::::.:::::::.:::~:::::::::::::.:.:::._ 
18 Z8 38 48 58 78 

capacit.y ut.ilizat.ion (::.!) 
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---------------------------------------------------------------------- llltfAR 2.1 - UllDO/CZECHOSLOVAKIA JOINT FiiOCi .• PRAGUE --

Structure of Procluction Costs 
8"5 1. 888 Rs 

1.2 

1.8 

8.8 

8.6 

8.4 

8.2 

F T 
tk>Rin<ll 

0 variable costs 
Iii fixecl costs 

F = foreign 
r = total 

F T 
St.art 

F r 
B.Euen 

for St.h production year 

ltoainal Start up 

I 
17.68 13.85 raw -terial 
2.84 1.42 other Rlt 

12.28 18.85 utilities 
12.57 14 .61 energy 
7.52 14.88 labour 
8.89 1.35 -intenance 
2.48 3.79 spares 
6.£.3 18.62 ouerheacls 

24.24 11.75 clepreciation 
13.83 19.28 interest 

188.88 188.88 Total Procl C. 

procluction level 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

---------------------------------------------------------------------- COHFAR 2.1 - 111100/ClEOIUSlOVAICIA JOllT PQOG .• PRAGUE --

48 

28 

8 

tlet Cashflou / Total Sales 
ratio in CY.) 

_ base case 

1 2 3 4 5 
tart up 

6 ? 8 9 18 11 12 13 14 15 . 
'YI e a r 



I 
I •® I f,O"lf~o~ 

---------------------------------------------------------------------- COf!FAR 2.t - UllDO/CZ£CHOSUJVAICIA JO[IT PROC., PIAQIE --

I 
Nd Profit / Total S.les I I raUo in <::c> 

3': 

I 
34 

I 32 • 

I 38 

"v I 
_ b.se case 

1 2 3 4 s 6 7 8 9 18 11 12 13 14 15 

I 
Start up ye a r 

I 
I 
I 
I 
I 
I 
I 
I 

. 

I 
I ' 

' 

' 

• ' 
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.f,Ol'l!~of 
---------------------------------------------------------------------- ClllFAR 2.1 - UillOO/CZECHQSlOVAltlA JOllT PllOC., PRAGUE --

tot.al S.les a ....,.uclion Costs 
rs 1.888 Rs 

4.8 

3.8 

Z.8 

I 
I 1.8 

8.8 
1 z 3 4 5 6 7 8 ' 18 11 1Z 13 14 15 

y e a r 
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.f,OMJ.1 
-----------------------------------------------------~--------------- COMFAR Z.l - UhtuUitltCH\iSLQvlU(iA .iViNT ~KU\i. 

Cashflow Tables, construction in 1,000 Rs 

Year ••••••• 

Total cash inflow 

Financial resources 
Sales, net of tax . 

Total cash outfla.i • 

Total assets •• 
Operating costs . 
Cost of fin.ince . 
Repayment 
CorporatP. tax 
Dividends paid 

Surplus ( deficit ) 
C...ailated cash balance 

Inflow, local . • 
Outflo-.11 1 local ••• 
Su:-plus ( deficit ) 
Inflow, foreign •• 
Outflow, ign . 
Surplus ( ~~ficit } 

NP.t cashflow .• 
(1611111.lteJ net cast.fie-. 

1994 

152686.300 

152686.300 
0.000 

152686.300 

152686.300 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

152686.300 
152686.300 

0.000 
0.000 
0.000 
0.000 

-152686.300 
-152686.300 

----------------------------------- ------------------------------------------------------------------- ---------------
.V.lCC - S?A foils for capacitors --- 19.3.1993 



I 
I 
I ---------------------------------------------------------------------- COMFAR 2.1 - UfllDO/CZECHOSLOVAKIA JOINT PROG., PRAGl 

I Cashflow tables, production in 1,000 Rs 

1999 2000 

I 
I 
I 
I 
I 
I 
I 
I 

Year • • • 

Total cash inflow 

Financial resources • 
Sales, net of tax . 

Total cash outfla~ . 

Total assets •• 
Operating costs • 
Cost of finance • 
Repayi:IE'nt 
Corporate tax 
Dividends paid 

Surplus ( deficit ) 
C1111t1iated cash balance 

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

Net cashflow • 
Cumulated net Cdshflo-~ 

1995 ?997 1998 

380978.300 422099.900 577384.200 633983.900 697382.300 767120.500 

---- ---------- --------------- --------------- --------------- --------------- ---------------
146778.300 
234200.000 

380978.200 

2449. 762 
419650.200 

283617.600 

1738.742 
575645.400 

380589.900 

173.865 
633210.100 

415638.900 

851.253 
696531.000 

455617.3()0 

936.37i 
766184.100 

499703.200 

----~---------- --------------- --------------- ----- --------- --------------- ---------------
225750.400 2884.396 2043.337 932.710 1025.981 1128.579 

46117.190 
12890.530 

0.000 
96220.120 

0.000 

0.031 
0.031 

380978.300 
380978.200 

0.031 
0.000 
0.000 
0.000 

-130337 .500 
-283023.SGO 

76101i.)90 
25781.0fiO 
14322.810 

164522.700 
0.000 

138482.lQO 
138482.jOO 

422099.900 
283617 .600 
138482.300 

0.000 
0.000 
0.000 

178586.100 
-10•1437. fJ)O 

97781.380 
23202.950 
14322.810 

243239.40() 
0.000 

196794.300 
335276.fiOO 

577384.200 
300589. 9\10 
196794.300 

0.000 
0.000 
0.000 

23-1320. 000 
1298&2.5'10 

107559.500 
20624.850 
1¢322.810 

272199.100 
0.000 

218345.000 
553621.600 

633983.900 
415638.900 
218345.000 

0.000 
0.000 
0.000 

253292.600 
383175.100 

115315.400 
18046.740 
14322.810 

303906.400 
0.000 

2-ll ?64. 900 
795386.500 

697382.300 
455617.300 
241764.900 

0.000 
0.000 
0.000 

27-H J.i. 400 
6S/309.'i00 

130147 .coo 
15468.630 
14322.810 

333636.200 
0.000 

267417 .300 
1062804.000 

767120.500 
499703.2CO 
267417 .300 

0.000 
0.000 
0.000 

2~7203.800 

954518.3.JC 

-- -------- --------- ------------------ ------------ --- - - --- - - -- ---------- -- --- ---·- --- -- --- -- . - -----·-- ---- .. --- --- --- -- -- - - .... -- -

BALCO - SPA foils for capacitors --- 19.3.1993 



I 
I .f,OMJ-~! I ---------------------------------------------------------------------- COMFAP. 2.1 - UUIDO/CZECHOSLOVAK!A JOINT PROG., PR~G 

•· I Cashflow tables, production in l.QJO Rs_ 

I 
I 
I 
I 
I 
I 
I 
I 

Year • . • • • • . 

Total cash inflOlol 

Financial resources 
Sales, net of tax • 

Total cash outflo-- . 

Total assets • 
Operating costs 
Cost of financt: 
Repayment 
Corporate tax 
Dividends paid 

Surplus ( deficit ) 
Cumulated cash balance 

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

llet cashflow .... 
C11111ulated net cashflow 

2001 

643832.500 

---------------
1030.016 

842802.500 

548307.100 

---------------
1241.437 

143161. 700 
12890.530 
14322.810 

376690.700 
0.000 

295525 . .ioo 
1358329.000 

843832.500 
548307 .100 
29S525.400 

0.000 
0.000 
0.000 

322738. 700 
1271257 .llUO 

:!002 2003 

928215.900 1021037.000 

--------------- ---------------
1133.018 12-16.316 

927082.900 1019791.000 

601881.300 660922.100 

--------------- ---------------
1365.583 1502.138 

157477 .900 173225.700 
10312~420 7734.314 
14322.810 14322.810 

418402.500 464137 .200 
0.000 0.000 

32633.i.600 360115.300 
1684654.000 2044779.000 

928215.900 1021o:n .ooo 
601881.300 660922.100 
326334.600 360115.300 

0.000 0.000 
O.C\10 0.000 
0.000 0.000 

350969.900 387.172 .400 
16:522 i .000 2010399.000 

2004 

1123141.000 
------------

1370.953 
112i770.000 

7£9948. 100 
---------------

1652.355 
190548.300 

5156.209 
14322.810 

518268.500 
0.000 

393193.100 
2437972.0GO 

1123141.000 
7299-18. lOC 
393193.100 

0.000 
0.000 
0.000 

412672 .100 
2-1?301? .00() 

I 
---- ------------------------------ -- . ---------------------------------------------

B1iLCO · SPA foils for capJcitors ·-

I 
I 

2005 2006 

1235455.000 1359001.000 

--------------- ---------------
1508.044 1658.852 

1233947.IY.lO 1357342.000 

814197.200 879916.400 

--------------- ---------------
1817 .588 1999.348 

209603.!lOO 230563.4GC 

0.000 0.000 
14322.800 0.000 

5SS·m.aoo 647353.7CO 
0.000 0.000 

421258.100 479084.GCJ 
2859230.000 3338315.0CO 

12354S5.000 135900 l . 000 
814197.200 8?9916.400 
42i258.100 479034.600 

0.000 o.oca 
0.000 O.GC·G 
().000 O.GGC 

UiSBO .eoo 47903-UG~ 

(;15!;.552 .000 331;13ui:. 
--------· ---- - -- ---

19.3. i993 
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.f,Ol''u~~ 
---------------------------------------------------------------------- COl1FAR 2.1 - UNlDO!CZECHOSLOVAKIA JOINT PROC., ; 

Cashf low tables, production in 1,000 Rs 

Year ••••• 2007 2008 2009 

Total cash inflow 1494901.000 1644391.000 1808830.000 

--------------- --------------- ---------------
Financial resources 1824.734 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 7J2143.400 783412.300 8618Ci7 .800 

Dividends paid 0.000 o.~oo 0.000 

Surplus ( deficit ) 526938.500 579578. JOO 637481.500 

Cumulated cash balance 3865253.000 4444831.000 5082313 .000 

Inflow, local ... 1494901.000 1644391.000 1808830.000 

Outflow, local ••. 967962.400 10648J3.000 1171349.000 

Surplus ( deficit ) 5269:>8.500 579578.100 63748J .500 

Inflow, foreign .. 0.000 O.OCJ 0.000 

Outflow, foreign •. O.OilO 0.000 0.000 

Surplus ( deficit ) 0.000 0.000 0.000 

Het cashflow ...• 526938.500 579578. JOO 637431 .500 

Cwr.ulated net cashflc·~ 38546~5.COO 444-1254.00G 5081135.000 
-------------- --- ------ ------------------ -- -- --------- - -- - --- -- -- - ----- -- ----- --- ------ - -· ------ -- --- - -- -- -- - --- . ·-- --- -. 

B~LCC - SPA foils for capacitors --- 19.3.1993 



I 

I • ··\ 
\'. ijj'!COMFA 

2.1 UH I 

---------------------------------------------------------------------- COHFAR Z.l - UHIDO/CZECHOSLOVAKIA JOINT PROG,, 

I 

I Cashf low Discounting: 
.. 

a) Equity paid versus Net incane flow: 
Net present value ...••..••..... 12S0799.00 .at 
Internal Rate of Return (IRREI) .• 82.0~ % 

b) Net Worth versus Net cash return: 

15.00 % 

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

c) Inter~al Rate of Return on total investment: 

15.00 % 

I 
Net present value •...••.••..... 1317931.00 at 15.00 % 

I Internal Rate of Return ( IRR ) 62.06 % 
!:et Worth • Equity paid plus reserves 

I 
-----------------------------------------------------------------------------------------------------------------------

BALCO - SPA foils for capacitors --- 19.3.1993 
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.f,OMf..~! 
---------------------------------------------------------------------- COt!FAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAC 

I 
I 
I Net Income Statement in l,OllO Rs 

1999 

I 
I 
I 
I 
I 
I 
I 

Year . 

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

Variable margin .• 
As % of tota! sales 

!Ion-variable costs, incl. depreciation 

Opt'rational margin 
As % of total sales 

Cost of finance 

Gross profit 
Allowtances 
Taxable profit 
Tax • 

Net profit 

Dividends paid 
Undistributed profit 
Accumulated undistributed profit 

Gross profit, % of total sales 
!let profit, % of total sales 
RCE, Net profit, % of equity • 
ROI, Net profit•interest, % of invest. 

1995 1996 1997 1998 

234200.000 419650.200 575645.400 613210.100 696S31.000 
25148.570 52480.240 71792.380 78971.620 86868.770 

--------------- --------------- --------------- --------------- ---------------
209051.400 367169.900 503853.100 554238.400 609662.300 

89.262 87.494 87.528 87.528 87.528 

28821.560 55262.360 57625.000 60223.880 63082.700 

--------------- --------------- --------------- --------------- ---------------
180229.900 311907.600 446228.100 494014.600 546579.600 

76.956 74 .326 77 .518 78.01? 78.472 

12890.530 25781.060 23202.950 20624.850 18046.740 

------ --------- --------------- --------------- --------------- ---------------
167339.300 286126.500 

0.000 0.000 
167339.300 286126.500 
96220.120 164522.700 

7lll9.23G 

0.000 
71119.230 
71119.230 

71.451 
30.367 
46.579 
22.4u9 

121603.800 

0.000 
121603.800 
192723 .000 

68.182 
28.977 
79.6'13 
39.269 

423025.100 
0.000 

423025 .100 
243239.400 

179785.700 

1.).000 
179785. 700 
372508. 700 

73.48/ 
31.232 

I! 7. 7i:8 
5.1.0.;o 

473389.700 
0.000 

473389. 700 
27Z199.100 

201190.600 

0.000 
201190.600 
573699.300 

74. 760 
31. 773 

13!. 7fi 7 

59.027 

528532.800 
0.000 

528532.800 
303906.400 

224626.400 

0.00(} 
224626.4\.li 
798325.SCO 

75.881 
32.21S 

117.l!E 

64.5~(. 

------------------------------------------------------------------------------------- --------------------------------------
BALCO - SPA foils for capacitors --- 19.l.1993 
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~--~ @ _, l?C:OMFAR 
'/ 2.1 UHIDO 

-------------------------------------------------------- -------------- COHFAR 2 .1 - UlllDC/CllCHOSLOVAIC IA JOINT PROG., PR.Ar 

Net Income Statement in 1,00(I Rs 

Year •... 

Total sales, incl. sales ta.~ 

Less: variabie ccsts, incl. sales tax. 

Variable margin 
As % of totaJ sales 

Non-variable costs, incl. depreciation 

Operational margin . 
As % of total sales 

Cost of finance 

Gross profit . 
A 11 o-,;ances • • 
Taxable profit 
Tax ••. 

Net profit 

Dividends paid 
Undi~tributed profit 
Accun:ulated undistributed profit 

Gross profit, % of total sales . 
rl::t profit, ~ cf tocal sales . 
ROE, Uet profit, ~of equity .. 
R~I, Net prcfit·1~:e~~s:, % of in~est. 

2000 

766184.100 
95555.640 

---------------
670628.50Ci 

87 .528 

66227 .380 

---------------
60-l401. IOO 

78.885 

15,168.630 
---------------

588932.500 
C.000 

588932.500 
338636.200 

---------------
250296.300 

0.000 
250296.300 

10.:8622.000 

76.866 

3?.fi68 
163.9('9 

70.fi);j . 

2001 

842802.500 
10511 l.200 

---------------
737691.300 

87 .528 

69686.490 

---------------
66800-".800 

79.260 

12890.530 
---------------

655114.300 
0.000 

655114.300 
376590.700 

---------------
276-l23.600 

0.000 
2i'8·i23.600 

1327046 .coo 

77. 730 
33.03'i 

182 .350 
77 .402 

2002 2003 2004 

927082.900 i019791.000 1121770.000 

115622 .JOG 127184.600 139903 .000 

--------------- --------------- ---------------
811460. 500 892605.500 981867 .200 

87 .528 87.528 87 .528 

73491.550 77677. llO 75374.450 

--------------- -------------- - ---------------
737968.900 814929.400 906492.800 

79.601 79.911 80.809 

. 
10312.420 7734.314 5156.209 

--------------- -- --- - --- ------ ---------------
727656.600 807195.100 901336.600 

0.000 0.1100 O.OGG 

727656.600 807195.100 901336.600 

418402.500 464137 .200 518268.SCO 

--------------- --------------- ---------------
309254.000 343057 .900 383068.COO 

0.000 O.OCiO O.OCC· 

309254.000 343057 .900 Ja3G68.0C0 

1636300.000 1979357.000 2362426.oc: 

78 .. 189 79.153 80.H; 

33.3~? 33.fil'j 3-l. l.f"'. 

20:. 5•1? n1.6;:2 2SO.F-,.": 

8-UlSi 93.085 102 -~ i: 

--- ------------- ----- - --------- ----------- ·-------. --------------------------------------- -----------------------
1!ALCO - SPA foils for capacitors --· 19.3.1993 
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•~COl'IFAr 
2.1 UHIDO 

---------------------------------------------------------------------- COHFAR 2.1 - UU!OO/CZECHOSLOVAKIA JOINT PROG., PRAC 

Net Income Statement in 1,000 Rs 

Year . • 

Total sales, incl. sales tax 
Less: variable costs, i .. cl. sales tax. 

VariablE: margin 
As % of tota.I sales 

Non-variable costs, incl. depreciation 

Operational margin 
As % of total sales 

Cost of finance 

Gross profit 
Allowances 
Taxable profit 
Tax 

!let profit 

Dividends paid 
Undistributed profit • 
Accur.iulated undistributed profit 

Gross profit, % of total sales 
~~t profit, ~ of total sales 
POE, Uet profit, % of equity 
POI, Net profit•intcrest, % of invest. 

2005 

12339-H .000 
153893.300 

2006 

135 7342. 000 
169282.700 

2007 

1493076.000 
186210.900 

2008 

1642384.000 
204832.000 

2009 

1806622.000 
225315.300 

--------------- --------------- --------------- --------------- ---------------
1080054.000 

87.528 

56655.920 

1023398.000 
82.937 

0.000 

1023398.000 
0.000 

1023398.000 
588453.800 

434944.200 

0.000 
434944.290 

2797370.000 

82.937 
35.248 

28-1.861 
1!5.235 

1188060.000 
87.528 

62226.910 

1125833.000 
82.944 

0.000 

1125833.000 
0.000 

1125833.000 
647353.700 

478478.800 

0.000 
478-178.800 

3275849.000 

87.944 
35.251 

313.374 
126.655 

1306865.000 
87 .528 

68355.000 

1238510.000 
82.950 

0.000 

1238510.(:00 
0.000 

1238510.000 
712143.400 

525366.900 

0.000 
526366.900 

3302216.000 

82.950 
35.l'J·l 

3-14.733 
139.193 

1437552.000 
87.528 

75095.880 

136245€ .000 
82.956 

0.000 

1362456.000 
0.000 

1362456.000 
783412.300 

579043.900 

0.000 
579043.900 

4381260.000 

82.956 
35.256 

379.238 
152.956 

1581307 .000 
87.528 

82510.800 

1498796.000 
82.961 

0.000 

1498796.000 
0.00() 

1498796.000 
861807 .800 

636988.400 

0.000 
636988.400 

5018248.00u 

82.Qfil 
35.25'1 

417 .1e= 

168.05'. 

---------------------------------------------------------------------------------------------------------------------------· 
OALCO - SPA foils for capacitors - - 19.3.1993 
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--------------------------------------------------·------------------- COHFAR 2.1 - UNIOO/CZEO!OSLOVAKIA JOINT PROC., p. 

Cashflow Tables, construction in 1,000 Rs 

Year • • • • • • 

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 cashflc.w • 
Cumulated net cashflow 

1994 

152686.300 

152686.300 
0.000 

152686.300 

152686.300 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
o.ooc 

152686.300 
152686.300 

0.000 
0.000 
0.000 
0.000 

-152686.300 
-152686.300 

-------------------------------------------------------------------------------------------------------------------------
BALCO - SPA foils for capacitors --- I9.3.1S93 
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~f,Orlu~~o~ 
---------------------------------------------·------------------------ COHfAR 2.1 - UllDO/ClECHOSLOVAKlA JOINT PROC .• PRAG< 

Cashflow tables 6 production in l~Gco Rs 

Year • • . 

To•al 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 ) 
C11DUlated cash balance 

Inflow, local .• 
Outflow, local • 
Surplus ( deficit ) 
Inflow, foreign • 
Outflo-~. foreign • 
s~rplus ( deficit ) 

Net cast:flow 
C•.ir.:ulated net ClShflo-~ 

1995 1996 1997 1998 1999 2000 

380978.300 383404.500 476681.200 475/40.000 475740.000 475740.000: 

- ------------ --------------- --------------- --------------- --------------- ---------------
1-\6778.300 

Z34ZOO.OOO 

2s.;1sa.100 

225750.400 

46117 .190 

12..)90.530 

0.000 

0.000 

0.000 

96220.160 

96220.160 

380976.300 

28475C .100 

96220.160 

0.000 

0.000 

0.000 

-J.rn7.4!0 

-186803. 700 

1904.316 

381500.200 

111513.900 

2222.236 

69187 .810 

2578I.06o 

14322.810 

o~b 
o~ 

271890.600 
368110.700 

38340-4~. 

lll5:3:900 

271890 . 600 

0.000 

0.000 

0.000 

31199~ .400 

125190.800 

941.116 

475N0.000 

119423.500 

1086. 745 

80811.030 

23202.950 
14322 .BIO 

o.ooc 
0.000 

357257 .600 

725368.400 

u•.·j81 .2c 
1: :n.s 
J- •57 .6· 

o.ooc 
0.000 

0.000 

39-l/83.400 

5199/.t .100 

0.000 

475740.000 

115758. 700 

0.000 

80811.030 
2062,.850 

14322.810 

0.000 
0.000 

359981 .300 
1085350.000 

4 7r, 740.0CO 

1 58.i 

.. 'll.3 

O.Ot 
0.000 

0.000 

394:12-J.OOO 
91·1903.lOQ 

0.000 

475740.000 

113180.600 

0.000 

80811.030 

16046. 740 

14322.810 

0.000 

0.000 

362559.400 
144 79'19. 000 

475740.000 

u: 30.60 
36. 19.4( 

o.or 
o.oo, 
O.OGO 

~'):·· ?9.0\ 

L ;7.0• 

0.000 

475740.000 

110602.500 

0.000 

80811.030 

15468.630 

14322.810 

0.000 
0.000 

365137.600 

1813047 .000 

475740.000 

: 1061':'.' . 500 

~1512 .60C 
.oo., 

1...000 
O.OCiu 

3rw::·1.one 
. ;0.1 '.uOi'-

- -~ - --- -- - - --- --- - - ----- - - - --- - - - - ---- - - - -- - - - - - - - -------- - - - - - ----- - - - -- - . -- -- - ---- . - - - - - - - - --- -
BALCO - SPA foils for Cd~rlcitor~ - - 19.3.1993 
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.f.Ort~~of 
---------------------------------------------------------------------- COHFAR 2.1 - UNlDO/CZEOtOSlOVAIClA JOINT PROG .• PRMiu 

Cashf low tables, production in 1.000 Rs 

Year ••••••• 

Total cash inflow 

f i nanc i a I resources • 

Sales, r.et of tax . 

Total cash outflow • 

Total assets • • 
Operating costs • 
Cost of f inan<e • 
RepayiEnt 

Corporate tax 
Dividends paid 

Surplus ( deficit ) 
C1111Ulated cash balance 

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

Net cashflow • . 
Ci:mul4ted net cashflow 

2001 

475740.000 

0.000 

475740.000 

108024.400 

C.000 

80811.0JIJ 
12890.530 

14322.810 

0.000 
0.000 

367715. 700 

2180763.COO 

475740.000 

108024.400 

367715. 700 

0.000 

0.000 

0.000 

39-t929.000 

!099690.000 

2002 

475740.000 

o .. ~. 
475740~ 

105446.JO.G .. 
--------------,-

0.000 

80811.0JO 
10312.420 

14322.810 

0.000 

0.000 

37u293.800 

2551056.000 

475740.000 

105446;300 

370293.Boo 

0.000 

0.000 
o:ooo 

394929.000 

N946 l 9 f:OO 

• 2003 

475740.000 

0.000 

475740.000 

102868.200 

0.000 

80811.030 

7734.314 

14322.810 

0.000 

0.000 

372871.900 

2923928.000 

475740.000 

102868.200 

372871.900 

0.000 

0.000 

0.000 

394929.000 

28895"8. C.00 

2004 

475740.000 

0.000 

475740.000 

100290.100 

0.000 

808ll.030 

5156.209 

14322.810 

0.000 
0.000 

375450.000 

3299378.000 

475740.000 

100290.lilO 

3754!"10.000 

0.000 

0.000 

0.000 

39.+929.00() 

3284U7 .000 

2005 

475740.000 

0.000 

4757CC .000 

95133.8:!0 

0.000 

80811.030 

0.000 

14322.800 

0.000 
0.000 

3800l6.200 

3619984 .000 

475740.000 

95133.830 

380606.200 

0.000 

O.GOO 
0.000 

394929.000 

3679.t06.000 

475740.l'QO 

0.000 

475740.000 

80811.030 

0.000 

80811.030 
0.000 

0.000 

0.000 

0.000 

394929.00U 
4,74913.000 

475740.0CO 

80811.030 

3!!4929.000 

0.000 

o.coo 
O.OGC 

394929.00() 

4J/4j35.CO·~ 

Bi;LCO - SPA foils for capacitors --- 19.3.1993 
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.f,OM!~o~ 
--------------------· -------------------··----------------------------- C()tfAA 2.1 - uAIOOiCuCHOSLGVAKIA J0111 PROG •• P~ 

Cashflow tables, production in 1,000 Rs 

Firi.ncial resources • 
Sales, net of tax . 

Total cash outf IVlf • 

Total assets • • 
Operating costs • 
Cost of finance • 
llepaym!f!t 
Corporate tax 
Dividends paid 

Surplus ( deficit ) 
Cullulated cash balance 

Inflow, local •. 
Outflow, local ••• 

Surplus ( deficit ) 
Inf low, foreign • 
Outflow, foreign • 
Surplus ( deficit ) 

!let cashflow •.• 
(UlllJlated net cashflow 

2007 2008 

475740.000 475740.0oo 475740.000 

--------------- --------------- ---------------
0.000 

475740.000 

80811.0JO 

0.000 
80811.0JO 

0.000 
0.000 
0.000 
0.000 

39.i929.000 
.\469&12 .000 

475740.000 
80811.0JO 

394929.000 
0.000 
0.000 
o.oco 

394929.000 
4-i69264.000 

O.UQO 
475740.000 . 

808ll~Ol0 

0.000 
80811.030 

O.QOO 
O.oOo 
0.000 
0.000 

394929.000 
4864771.000 

475740.000 
80811.030 

394929.000 
0~000 
0.000 

0.000 

194929.000 
4864193.0ilO 

0.000 
475740.000 

80811.0JO 

0.000 
80811.030 

:1.000 
0.000 
G.000 
0.000 

394929.000 
5259700.000 

475740.000 
80811.030 

394929.000 
0.000 
0.000 
0.000 

39-t929.000 
5259122.000 

---------------------------------------------- ------- -------------------------------------- -----------------------------
BAlCG - SPA foils for cap.!citors ··- 19.3.1993 
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.f,Ol'IJ.~of 
---------------------------------------------------------------------- COl't'"AR 2.1 - l'!llDO/CZEClfOSlOVAXIA JOINT PROG., PRAC 

I cashflow Discountinq: 

a) Equity paid versus let income flow: 

I 
let ~t val~ ........•...•. 1692002.00 at 
Internal Rate of Returr. (IRREI) .. 142.8/ % 

b) let Worth versus let cash return: 

15.00 \ 

let present val~ .. , ..•..•••••• 1706735.00 at 15.00 \ 

I Internal Rate of Return (IRIU) •. 125.36 \ 

c) Internal &ate of Return on total investment: 
llet present val~ ..•.....•..... 1729199.0Q at 15.IY.l \ 

I 
Internal Rate of Return ( IRR ) 102.69 \ 

let Worth • Equity paid plus reserves 

----------------------------------------------------------------------------------------------------------------------------
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.f,01'1!~! 
----------------------------------------------------,-~--------------- CCHFAR 2.1 - UlllDO/CZECllOSLOVAICIA JOINT PROG., PRAG 

Net Income Statement in 1,000 Rs 

Yea~ • . . . 

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

Variable margin . 
As % of totai sales 

Non-variable costs, incl. depreciation 

Operational margin . 
As % of to:al sales 

Cost of finance 

G;-oss profit . 
A 1 I owances . . 
Ta:table profit 
T lll . . . 

Net profit 

Dividends paid 
Undistributed profit 
Acc1J:1Ulated undistributed p~Gfit 

1995 

234200.000 
25148.570 

---------------
2090~1.400 

89.262 

28821.SOO ___________ _: ___ 

180229.990 
76.956 

12890.536 

---------------
167339.300 

0.000 
167339.300 

0.000 

---------------
167339-300 

o.poo 
167339.300 
167339.300 

1996 

381500.200 
47/09.310 

---------------
333790.800 

87.494 

53114.510 

---------------
280676.300 

73.572 

25781.060 

---------------
254895.300 

0.000 
254895.300 

0.000 

---------------
254895.300 

0.000 
254895.300 
422234.600 

1997 

475740.000 
59332.540 

---------------
416407.SOO 

87.528 

53114.510 

---------------
363293.000 

76.364 

23202.9~0 

---------------
340090.000 

0.000 
340090.000 

0.000 

---------------
340090.000 

0.000 
340090.000 
762324.600 

1998 

475740.000 
59332.540 

---------------
416407 .soo 

87.528 

53114.510 

---------------
363293.000 

~6.364 

2C624.850 

---------------
342668.100 

0.000 
342668.100 

0.000 
---------------

342668.100 

0.000 
3-12668.100 

1104993.(i(lQ 

475740.000 
59332.540 

---------------
416.W7 .soo 

87.528 

53114.500 

---------------
363293 .000 

76.354 

18046.740 

---------------
345246.300 

0.000 
345246.lQO 

0.000 

---------------
345246.300 

O.OOG 
345245.30~ 

1450239 .coo 

Gross profit, % of total sales 71.451 66.814 71.487 72.028 /2.57C 
Ret prufit, % of total sales 71.451 66.814 71.487 72.028 72.57G 
ROE, Met profit, ~of equitJ . 109.597 166.94! 222.718 22-t.426 226.11~ 
ROI, Net profit•1nterest, % of im1est. 48.016 74.806 96.783 96.783 96.78::. 
------------·-------·--------------------------------~-~-------------------------------------------------------------------- ! 

. ~LCO - SPA foils for capacitors --· 19.3.1993 
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'*'coMFAR ~2.1 UHIOO 

-----------------·---··---------·------------------------··----------- Ccr.fAR 2.1 - unIOO/CZECHOSlOVAKIA JOINT PROG., PRAGlJ( 

Net Income Statement in 1,000 Rs 

Year . . . 

Total sales, incl. sales ta• 
Less: variable costs, incl. sal~s tax. 

475740.000 
59332.540 

2001 

475740.000 
59332.540 

2002 

415740.0IXI 
59332.540 

2003 

475740.000 
59332 .540 

2004 

475740.000 
59332.540 

_______ ,_______ --------------- --------------- --------------- ---------------
variable 11ar-gin . 4I6.itl7.500 416-l07.500 4I64G7.SOO 
As% of total 5ales 87.528 87.528 87.528 

Non-variable costs, incl. depreciation 53114.510 53114.510 53li4.510 

Operational 111argin 
,s % of total sales 

Cost of finance 

363293.000 
76.364 

15468.630 

363293.000 

7&.364 

12890.530 

363293.000 
76.3M 

10312.420 

416407.SOC 416407.500 
87.528 87.528 

53114.500 46207.770 

363293.000 
76.364 

7734.3l4 

370199.800 
77 .816 

Sl~.20«; 

--------------- --------------- --------------- --------------- -··-------------
Gross p,..ofit . 
Allo..ances . 
Taxable profit 
Tax 

!iet profit 

Cil:idends p;i:d 

Undistributed profit 
.:c.:unu!ated undi!itributf!d profit 

Gro!is profit, ~ cf total sales 
het profit, % of total sales 
ROF, Net profit,% of equity 
P.Oi, Net profit·intErest, % of i~"cst. 

347824.300 
0."00 

347824.300 
0.000 

0.000 
3-H32-l.300 

I 7%G63 .J)OO 

73.ll2 
7J .112 

21 7 .SJJ 
96. 1aa 

350402.500 
0.000 

350402.500 
0.000 

350-l\12.500 

0.000 
350402.500 

214&l66.000 

73.65-l 
73.654 

229.492 
%. 788 

352<i80.6CO 
0.000 

352980.600 
0.000 

35N80.60u 

0.000 
3529<',C.600 

2501H6.000 

7U96 
/-t.1% 

231.180 
96. !BO 

--------------------------------------------------------------------------------·----------

35555a.700 
0.000 

355558.700 
0.000 

355558.700 

0.000 
355558.700 

2135 7005. OUii 

74. 738 
7:.. 738 

232.c69 
96. 783 

365043.500 
o.ooc 

365043.500 
0.000 

365043.500 

0.000 
3650-13.500 

32220·H.OOO 

76. 737 

76. 71'2 
239.08; 
90.6.t'3 

- BALC~ - SFA foils for capacitors --- 19.3.1993 (i! 
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f,OM!~! 
---------------------------------------------------------------------- CIJtfAR 2.1 - UUlOO/CZ£CHOSLOVA.~IA .xlllT ~ROG .• PRAGU 

Net Income Statement in l,COO Rs 

Year •••. 

Total sales. incl. sales tax 
Less: ~ariable costs, incl. sales tax. 

Variable 11argin .• 
As % of total .sales 

llt>n-variable costs. incl. depreciation 

Operational margin . 
As % cf total sales 

Cost of finance 

Gren profit . 
A II owa!lces . • 
Taxable profit 
Tax ••• 

Net profit 

Dividends paid 
Undistr·ibuted profit 
AccU11111lated undistributed profit 

Cross profit. % of to:al sales . 
flet pr-ofit, ; of total sales . 
PCE. Net profit, ~of equity .• 
ROI. Net profit·ir.tcrest, ·~cf inve<,t. 

20cs 2006 2007 

4;5740_000 475740.000 4757..0.000 
59332.540 59332.540 59332.540 

--------------- ------ --··------ ---------------
4i6.t07 .500 4i6407 .500 416407 .500 

87 .528 87 .528 87.528 

22424.720 22.t24.720 22424. 720 

-------·------- --------------- ---------------
393932.800 393982.800 393982.SCO 

82.A15 82.815 82.815 

. 
O.oOO 0.000 0.000 

--------------- --------------- ---------------
393982.800 393982.aoo 393982.800 

0.000 0.000 0.000 
393982.800 393982.800 393982.800 

0.000 0.000 0.000 

--------------- --------------- ---------------
393932.800 393982.800 393982.800 

C.000 0.000 0.000 
]93952.800 393932.600 393982.800 

36!60H .000 4010014.000 ~401997 .00Q 

62.615 8:?.815 82.515 
82 .815 62.815 82.S!S 

258.03.S 258.03-l 258.0J.; 
10 L 9!>-l 104.964 i0-4.96.: 

-------------------------------· --------------
BALCO - SPA foils for c~pdcitors ---

2008 2009 

475740.000 475740.000 
59332.5.W 59332.540 

--------------- ---------------
416407 .500 416407. 500 

87 .528 8l.528 

22424.720 22-124.730 

--------------- ---------------
39398l'.800 393982.800 

82.815 82.815 

0.000 0.000 

--------------- ---- ------ ·----
393982.800 393982.800 

0.000 0.000 

393932.600 393982.800 
0.000 0.000 

--------------- ---------------
39393:?.800 393982.800 

0.000 0.000 

H3952.800 393982.800 
4797980.000 5191963.000 

82.815 82.815 
82.IHS 8:'.815 

250.034 2>l.034 
104.96-t 104.96-l 

-----------------------------------
19.3.1993 (r 
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.f,OMJ.~f 
---------------------------------------------------------------------- COHFAR 2-l - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE 

BALCO - SPA foils for capacitors 
19.3.1993 (a4LSB1) 
Foi 1 treatment in BllU, no SPA recycl. 

1 year(s) of construction, 15 ye.ars of production 
current} conversion rates: 

foreign currency 1 unit ~ 
local currency 1 unit • 

a~counti119 currency: l,OOG Rs 

1.0000 uaits accounting currency 
l.OCOO units accounting currency 

---------------------------------------------------------------------------------------------------------------------------------
Total initial investment during construction phase 

fixed assets: 
current assets: 
total assets: 

152594.jO 
0.00 

152594.30 

o_ooo % foreign 
0.000 % foreign 
0.000 % foreign 

--------------------------------------------------------------------------------------------------------------------------------1 Source of funds !luring construction ?hase 

I 
I -------------------

I 
I 
I 
I 
I 

equity & grar.ts: l525~H.30 O.O•JO % foreign 

foreign loans 0.00 

local Joans 0.00 

total funds l525S4.30 0.000 % foreign 

----------------------··-------------------------------------------------------------------------------------
Cashflow from operations 

Yr.ar: 2 3 

operating r.osts: 45559.0t i752o.63 84751.17 

depreciation 7852.2j 31535.23 31635.29 

interest l29co.J.i 25%0.63 23;5.;.61 

---------------- ------------ ------------ ------------
production costs 69391.59 1301 ?-i .60 L\9751.10 

thereof foreign 0.00 % 0.00 % 0.00 % 

total sales 234200.00 381500.20 .;75740 .00 

gross ir.come 164808.40 251375.50 335989.00 

tit~t inccmP. 70043.58 106834.60 142795.30 

cash balance 0.19 123760.SO 159&53 .30 

net cashflo"' -131245.50 !641-14.10 !976i0.60 

llet Present Val 11e at: 15.00 % • 660570.80 

Intern.al Rate of Return: 50.Bl % 
Return on equityl: 
Return on cquity2: 

68.83 % 
60.ZO ~ 

---- ----------·---------------------- ·--------------------··-------------------· ---------~--------------------------------------
Index of Schedµles produced by COlffAR 

Total initidl investment 
Tctal ir.vestmr.nt durin•J prot1uction 
Total production costs 
Worki~g Capital rcquir~nts 

Cashflow Tables 
Projected Balance 
Net incOIT~ ~tatemcnt 

Source of finance 



I 

I .f.OM!,.~0~ 
---------------------------------------------------------------------- COHF.llJt 2.1 - UNIOO/CZECHOSLOVAKIA JOINT PROG., PRAG 

I 

I Total Initial Investment in 1,000 Rs 

Year •••.••••• 1994 

I Fixed invest:nent costs 
Land, site preparation, development 1063.440 

I 
Buildings and civil works • • • • 28150.780 
Auxiliary and servic~ facilities 0.000 
Incorporated.fixed assets • • 21334.400 
Plant machinery and equipment . 42947.140 

I Total fixed investment costs • • 93500.760 

I Pre-production capital expenditures. 59093.500 
Net working capital 0.000 

-----------------------------------·------------------------------------------------------------------------------------------
BALCO - SPA foils for capacitors --- 19.3.1993 

I 
Total initial investment costs 152594.300 

Of it foreign, in % ....... . 0.000 
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.f,Ol'l!~o~ 
---------------------------------------------------------------------- COMFAR 2.1 - UNiOO/CZECHOSLOVAKIA JOINT PROC., PRl-

I 
I 
1 Total Current Investment in l,ooo Rs 

I 
I 
I 
I 
I 
I 
I 
I 

Year ••••••••• 

Fixed investment costs 
Land, site preparation, develo~':ll?nt 

euildin~s and civil works •••• 
Auxiliary a~d service facilities 
Incorporated fixed assets ••. 
Plant, machinery and equilJ!lent 

Total fixed investment cos.ts •• 

Preproduction capitals expenditures. 
Working capital . 

Total current investment costs 

Of it foreign, % 

1995 1996 1997 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 
0.000 0.000 0.000 

221351.000 0.000 0.000 

--------------- --------------- ---------------
221351.000 0.000 0.000 

0.000 0.000 0.000 

770.583 286.467 124.660 

--------------- --------------- ---------------
222121.600 286.467 124.660 

0.000 0.000 0.000 

-----------------------··---------------------------------------------------------------------------------------------------
BALCO - SPA foils for capacitors --- 19.3.1993 
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.f.OM!~o~ 
---------------------------------------------------------------------- COHFAR 2.1 - UlllOO/CZECHOSLOVAKIA JOINT PROG., r~ 

I 
I 
I Total Production Costs in l,OOO Rs 

I 
I 
I 
I 
I 
I 

Year . • • • • • • • • • 

% of nan. capacity (single product). 
Raw material 1 •• 
Other raw materials 
Utilities .. 
Energy . • 
Labour, direct •• 
Repair, maintenance 
Spares • • • • 
factory c~erheads 

Factory costs •. 
Ad~lnistrative overheads • • . . 
lndir. costs, sales a~d distribution 
Di~ect rosts, sales and distribution 
Depreciation • 
Financial costs • 

Total production costs 

Costs per unit ( single product ) 
Of it foreign, % 
Of it variable,% 
Total labour • 

1995 

0.000 
8724.610 
946.674 

6719.1!10 
12~'.!5.030 

94i5.512 
90~.889 

25j5.832 
3508.262 

1996 

0.00() 
18501.f.SO 
2146.087 

12887.610 
17763.340 
9814.191 
1077.570 
2915.&24 
4310.230 

1997 

0.000 
22971.000 
2660.876 

16030. 180 
2lll~.850 

9814.191 
1158.027 
3127 .939 
4582.916 

45432.620 69416.730 81465.000 
2497.070 
629.342 

0.000 
7852.228 

12980.340 

69391.600 

0.000 
0.000 

38.401 
10062.460 

2603.622 
508.281 

O.OOJ 

31635.290 
25960.680 

130124 .600 

0.000 
0.000 

33.507 
10481.570 

265!>.580 
630.590 

G.000 
31635.290 
2~354 .610 

139751.100 

0.000 
0.000 

4-L600 
10·i95 .190 

1998 

0.000 
22971.000 
2660.876 

16030. IoJ 

2ll19.86:> 
9814.191 
1158.027 
3127.939 
4582.916 

81465.000 
2655.580 
630.::190 

0.000 
31635.290 
20761! .540 

137155.000 

o.oco 
O.O'JO 

45.41-i 

1049~; .'190 

199!i 

o.ooc 
22971.000 
2660.876 

16030.180 
21119.860 
9814.191 
1158.027 
3127.939 
4582. 9ll'i 

81465.000 
2655.580 
630.590 

0.000 
31635.290 
18172 .470 

134558.900 

0.000 
0.000 

46.321 
10495.190 

--------··-------------------------------------------------------------------------- ----------------------------------------
BALCO - SPA foils for capacitors --- 19.3.1993 
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~' ~fiOMu~~o 
------- --- -- -· ---------------------------------------··---------------- COHfAR 2 .1 - l:H!OO/CZECHOSLO"JAKIA JOI!IT PROG., P 

Total Production Costs in 1,000 Rs 

Year . . 2000 <'.001 2002 2003 2004 

% of nom. capacity (single product). 0.000 0.000 0.000 0.000 0.000 

Raw material i 22971.000 22971.000 22!171.000 22971.000 '.?2971.000 

Other raw materials ~~60.876 2660.876 2660.876 2660.876 ,560.876 

Utilities ; !6030.180 16030.180 16030-160 !6030 .180 16030.180 

Energy 21119.860 21119.coO 2lll9.860 21119.860 21119.860 

Labour, direct 9814.lgl 9814.191 9814 .191 9814.191 9814.191 

Repair, rr~intenance 1158.027 1158.027 1156.027 1158.027 1158.027 

Spares . 3127.939 3127.939 3127.939 3127.939 3127.939 

FactGry overheads 458?.916 4582.916 4582.916 4582.916 4582.916 

--------------- --------------- --------------- --------------- ---------------
factory costs 81465.000 81465.0CO 81465.000 81465.000 81"65.000 

AdT.inist~ative overheads 2655.580 2655.550 2655-5SG 2655.580 2655.580 

lr.dir. costs, sales and distribution 630.590 630.590 630.590 630.590 630.590 

Direct costs, sales and distribution o.ooo 0.000 0.000 0.000 0.000 

O:>preciation 31635.290 31635. 290 31635.290 31635.280 24728. 540 

Fin~ncial costs 15576.4i0 12980.340 10384.270 7788.202 5192.134 

--------------- --------------- --------------- --------------- ---------------
rota 1 production costs 131962 .90(} 129366.800 126770. 700 124174.700 114671.900 

=============== =====::========= =====:========= :!::~~ == :;.:::: = ::::. = = =~ ::=====-==-==:.::==== 

Costs per unit ( single produ:t ) 0.000 0.000 a.coo 0.000 0.000 

Cf it fcrcign, ~ 0.000 0.000 0.000 0.001) 0.000 

Cf it variable,!; 47.232 48. lSJ 49.167 50 .195 54.j54 

Total labo"'r 10495.190 10495.190 10495 .190 10495.l~O 10495.190 

------ --------------------------· ·-------------------------------------------------------------------------------------------
8~LCO - SPA foils for capacitors --- !9.3.1993 
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.f.OMJ.:~ 
-----------------------------------------------------·---------------- COHfAR 2.1 - UNIOO/CZECHOSLOVAKIA JOINT PR~ •• 

Total Production Costs in 1,000 Rs 

Year • • • • • • 

% of norn. capacity (single product). 
Raw material l . 
Other raw· materials 
Utilities • 
Energy • • 
labour, direct 
Repair, maintenance 
Spares • • 
factory overheads 

factory costs 
- Ad~inistrative overheads 

Indir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation 
Financial costs 

Total production costs 

Costs per unit \ single product ) 
Cf it foreign, % . 
Of it variable,% 
Total 1.:bour 

2005- 8 

0.000 
22971.000 
2660.876 

16030.180 
2lll9.860 
9814.lSl 
1158.027 
3127.939 
~582.916 

2009 

0.000 
22971.000 
2650.876 

16030.180 
2lll9.860 
9814.191 
1158.027 
3127.939 
4582.916 

--------------- ---------------
81465.000 

2655.580 
630.590 

0.000 
945.497 

0.000 

81465.000 
2655.580 
630.590 

0.000 
945.504 

0.000 

--------------- ---------------
85696.670 85696.680 

0.000 0.000 
O.OOG 0.000 

i2.732 72.732 
10495.190 10495.190 

·--------- ------------------------------· ----------------------------------------------------------------------------·----
PALCO - SPA foils for capacitors --- !9.3.199J 
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f,0Mu~~o~ 
---------------------------------------------------------------------- CO.~FAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROC., PRAG 

I Net Working Capital in 1,000 Rs 

I 
Year . 1995 1996 1997 1998-2009 

Coverage mdc co to 

I 
I 
I 

Current assets & 
Accounts rec~ivable • 0 0.000 0.000 0.000 0.000 

Inventory and materials 16 23.l 694.821 1455.057 1806.891 1806.891 

Energy . 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 IO 36.0 1331.350 2000.565 2336.683 2336.683 

Cash in hand . 0 0.000 0.000 0.000 0.000 

Total current assets 4555.635 6841. 777 7970.-160 7970.460 

I 
I 

Current liabilities and 
Accounts payable • . 30 12.0 3786.052 5784. 727 6708.750 6708.750 

--------------- --------------- --------------- ---------------
llet working capital .. 770.583 1057.050 1181. 710 ll8L 710 

Increase in working capital 770.583 286.467 124.660 0.000 

~et ~nrking capital, local 770.533 1057.050 1181. 710 1181. 710 

llet worici rig r.api ta 1, foreign Q.000 O.OGO 0.000 0.000 

I 
I 

Plate: rr.:!c = mi nim:..-:i days of coverage ; co to = cccff i cient of turnover . 
-----------------------------------------------------------------------------------------------------------------------------

BALCO - SPA foils for c~pacitors --- 19.3.1993 
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.f,OMJ.:~0~ 
----------------------------------------------------~----------------- C~AR 2.1 - UUiOO/CZECHOSLOVAXIA JOINT PROC .• P 

Source of Finance, construction in 1,000 Rs 

Year ••••••..•.••.• 

Equity, ordinary •• 
Equity, preference. 
Subsidies, grants 

Lean A, foreign 
Loan B, foreign •• 
Loan C, foreign 
Loan A, l :cal •.•• 
Loan B. 'ocal. .•. 
Loan C, ocal .••• 

Total loan ..•..•.• 

Current liabilities 
Bank overdraft •.•. 

199-t 

152594.300 
o.coo 
0.000 

O.OGO 
0.000 
0.000 
0.000 
0.000 
0.000 

O.OGO 

0.000 
0.000 

Total funds .••..•. 152594.300 
------------------------------------------------------------------------------------------------------------------~---------

BALCO - SPA foils for capacitors --- 19.3.1993 
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~ ~COMFAR 
' 2.1 Uf.UOO 

------··--------------------------------------------------------------- CC.~FAR 2.1 - UHIDO/CZEOIOSLO'/AXIA JOINT PROG •• PP. 

I 
I 
I Source of Finance, production in 1.000 Rs 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Year ••••..•••••••• 

Equity, ordinary •. 
Equity. ~reference. 
Subsidies, grants 

Loan A, foreign 
Loan 8, foreign •• 
Loan C, foreign . 
Loan A, local .••• 
Loan 8, local. ..• 
Loan C, local. •.. 

Total lean ....... . 

1995 

0.000 
0.000 
0.000 

C.000 
0.000 
0.000 

i.;.;226.000 
0.000 
0.000 

14-l226.0CO 

1996 

0.000 
O.OO(I 
0.000 

0.000 
0.000 
0.000 

-l-H22.600 
0.000 
0.000 

-14.;22.600 

1997 

0.000 
a.coo 
0.000 

0.000 
o.coo 
0.000 

-14.;22.600 
0.000 
O.GOO 

-14-i22.600 

Curre~t liabilities 3736.052 1998.675 100.;.023 
ear.k overdraft •... 0.000 0.000 o.coo 

--------------- --------------- ---------------
Total f~nds ......• 1.;sn12.ooo -12~23.920 -13418.500 

1998-2005 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

-14422.600 
0.000 
0.000 

-14422.600 

0.000 
0.000 

-14422.600 

--------------------------------------------------------------------------------------------------------------------------. 
BALCO - SPA foils for capacitors --- 19.3.1993 
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COM FAR 
2.t UHIOO 

---------------------------------------------------------------------- COHfJR 2.1 - UUIDO/CZECHOSlOVAICIA JOINT PROC., PRAGL 

Cash£ low Tables, construction in 1,000 Rs 

Year • • . • • - -

Total cash inf i~ 

Financial resoarces 
Sales, net of· tax . 

T~tal cash outflow • 

Tctal .?Ssets . 
Cperatin<; cost!: 
Cost of finance 
Repayment 
Corporate tax 
Oivider.ds paid 

Surplus ( deficit ) 
Cu:nulated cash balance 

Inflow, lccal 
Outflon, local 
S•Jrpks ( deficit ) 
Inf lo~, f~rci~n • • 
OuUlon, :o:-cig:i .. 
Surplus ( ~cficit ) 

lid ca~llflo·.., ..•. 

1994 

152594.300 

152594.300 
C.000 

152594.300 

. 152594.300 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

152594.300 
152594.300 

0.000 
0.000 
0.000 
0.000 

-152~94.300 

- l 5?59-1. 3CJ 

------------------------------------------------------------------------------------- -----------------
B~LCO - SPA foils far capa~itors --- 19.3.1991 
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Wf.01'1!.:~of 

-------------··-------------------------------------------------------- CCftfAJl 2.1 - UUIOO/ClECHOSl0~}.X!A JOINT PROG., Pitl.G 

cashf low tables, production in 1,000 Rs 

Year •.••• 

Total cash inflow 

financial resources 
Sales, net of tax .• 

Total cash outflow • 

Total assets .. 
Q~ra::ng costs 
Cost of finance . 
Repa;,.-::ient 
Corl!(lrate tax 
Oi11idends p.lid 

Surplus ( deficit ) 
c~-::~lated cash balance 

Inflc,,., local 
CC!tflc", Joe.ii 
S1.rpl..:; ( deficit ) 
I~flc~, foreign • 
c~tficr., foreig~ 

s~rplus ( deficit ) 

•;•::t os~flo;.; 

C·:::-1!.;::::d r.ct c.;>t:f!c,, 

1995 

JS2212.IOO 

HSOIZ.OGO 

234200.COG 

J82211.9Cil 

225<}()7.6GO 
43559.03() 
!2930.3.;() 

o.cco 
g416 L630 

0.000 

IJ.le3 

O. le.3 

3521!?. !CO 

352211. ')00 

O. l&a 

a.coo 
O.GGO 
O.l:C'.l 

· l.l ! 2-~5. ~(};) 
-22::'33".' .iG'J 

1996 

383458.SOO 

19~.675 

381500.WO 

259738.000 

2285 .1-i2 

72528.630 

25960.650 

I-;422.600 
i.;.;5.;o. 900 

0.000 

123760.IJOO 

123761.000 

383.;98.800 
259733.000 
123i60.901J 

0.000 
0.000 

0.00\l 

16:1.;.1.100 

· l E~9).600 

476744.100 

1004.CZl 

4751-10.&W 

316860. i'Oi) 

1128.683 
8H5I.160 
23364.610 

14422.600 

193193.700 
0.000 

l 59$.'·l!. 300 

2o3M.i . .;co 

4767·~-i .100 

316550.700 
159&~3.400 

O.OG:J 

0.000 

O.CGO 

i9l6.'0. ':i'.iO 

77')/4. <J;J 

19S8 

475740.000 

0.000 

4757~~.cco 

ll-t628.i00 

O.OGO 
84751.160 

2Ci65.s.;G 
H-t22.6CO 

I9.;685.40Q 

o.cco 

16ll 1 l.3C'.> 

444755. 7CO 

4751.;o.oco 

31~625. 7GO 

161111.30'.l 

o.oco 

o.c:a 
o.c.:J 

IJ62;)i S:'l 

27~217.-::J 

1S99 

475740.QOi) 

0.000 

4757.;Q .OQO 

313525 AO:> 

O.O:JO 

84751.160 

18172.470 

14422.600 
196179. lO'J 

o.ooa 

16221-1. 700 

606970.400 

4757.;o .OOrJ 

313525.-'fOO 
16221-LlOO 

0.00-J 

O.OO'J 

O.OOJ 

l 9~c'.i9. ?CC-

469057 ./.C'.• 

6~~CO - SPA foils for crpacitors --- 19.3.1S9j 

200C 

475740.0C~ 

o.ooc 
47~7.:0.COv 

312422.000 

0.0()•) 

84751.160 

15576.4!0 

14422.tiCO 

197571.SCO 

0.000 

:6l3IE.O:l:l 

7702B3.<CC 

<?5740.0C~ 

312422.0'.::i 

I6331a.o~.:. 

o.oc: 

G.C~J 

1'.iJ:,1i.c~; 



I 

.f,OMJ.:~of 
---------------------------------------------------------------------- COHfA.~ 2.1 - UlllOO/CZECHOSLOVAKIA JOINT PROC., PilA. 

I 
I 
I Cash flow tables, production in i.ooo as 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Year • • • • • 

Total cash inflow 

Financial resources 
Sales, net of tax • 

Total cash outflow 

Total assets • 
Operating costs • 
Cost of finance • 
Repayoent 
Corporate tax 
Dividends i;aid 

Surplus ( deficit ) 
Cumula~ed cash balance 

Inflo..,, lccal 
Outflcn, local 
Surplu~ ( deficit ) 
Inf!on, foreign . 
O:.it fl o-r:, foreign . 
Surplus ( deficit ) 

riet cash f ion 

2oa2 2003 2004 2CC'. 

475740.0GO 475i4u.OOO 475740.000 475740.000 475i40.oaa 4757.;a.oo: 

--------------- --------------- --------------- --------------- ---------·------ ---------------
0.000 

¢75740.000 

311318. 70(1 

0.0\10 
84751.160 
12950.340 
14422.600 

199164.600 
0.000 

i6442l.3JO 
334709.7\lO 

4757-<0.000 
311318. 700 
16-;421.300 

0.000 
0.000 
a.ooo 

19 iE 2·1.300 
&S·i228. 4GO 

O.Oav 
475740.00a 

310215.400 

0.000 
84751.160 
10334.£70 
14422.600 

200657.400 
0.000 

165524.70\) 
1100234 .000 

475740.000 
310215.400 
165524.iOO 

0.000 
o.cco 
0.000 

190331.500 
10·1-l560.000 

O.C!lO 

(75740.000 

309112.100 

0.000 
84751.160 

11sa.2a2 
14422.600 

2a215a.1oa 
0.000 

166628.000 
1266662.000 

475740.CiOO 
309ll2 .100 
166628.000 

0.0JO 
0.000 
0.000 

188333.800 
1233399.000 

0.000 
475740.000 

311980.100 

~J.OCa 

84751.160 
5192.134 

14422.60a 
207614.200 

0.000 

163759.900 
!430622 .aoa 

475740.000 
311980.100 
163759.900 

0.000 
0.000 
O.OCiO 

183374.700 
14167i3.0GO 

O.!lOO 
475740.000 

3234.;8.i"OO 

o.ooc: 
64751.160 

i>.000 
14427..590 

224274.900 
a.ooo 

152291.}()~ 

1552914.CGO 

-175740.0'.l() 
323.;.-:a. 7C:'.l 
152291.JCO 

o.oco 
O.OCG 
O.GQO 

!56il3.9(:0 
15.'J].:3; .CCJ 

O.QC 
475740.0!:;: 

309026. IC( 

O.OG\ 
g.;751. i::: 

a.cc: 
O.CC( 

224;!74.9'.:: 
a.co: 

166713. (j•:, 
l 7.;£623.G::: 

4i57.;o.c: 
303026.!C 
1E57l3.<::: 

o.c~ 

o.c: 
o.c: 

1667!3.'}:". 
1i5C;'OJ.C 

(U1lu~at.d net cast.flo" 
--------------------··-------------------------------------------------------------------------------------- ----------

SALCO - SPA foils for capacitors --- 19.3.1~93 
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~}COMFAif ~ 2..1 JJHIOO 

---------------------------------------------------------------------- COtn",R 2.1 - L'fll!lO/CZEO!OSLOVA!ClA .;()INT P~ .• ~ 

Cashflow tables, production in 1,000 Rs 

Year • • • . • 

Total cash inf le-.: 

fin.!ncial resources 
Sales, net of.tax. 

Total cash outflow • 

Total assets • 
Ope~ating casts . 
Cost of finance • 
Repa}ment 
Corporate tax 

Div_idends paid 

Surplut ( deficit ! 
CL'11tlluted cas~ balance 

Inflc-w, lccal 
Outflow, lcca? 
s~rplus ( dei:cit ) 
Inflc-.t, forcic;n 
CuUlo·,;, forci~n 

Surplus ( def:cit ) 

!let cashflc.; 
Ct.:7.~latcd r.e~ ~~s~flcw 

Z007 2003 Z009 

475740.000 475740.000 4i5740.000 

--------------- --------------- ---------------
0.000 

475740.00\l 

309026.100 

0.003 
84751.160 

0.000 

0.000 

2242J.t. soa 
0.000 

166713.900 
l916j42.000 

475740.000 
309026. lCO 

i567!3.i:vo 
o.cc::i 
O.OQO 

O.CCJ 

lE5713.9CJ 

!'i!C'i!S.OCO 

0.000 

475i.:O.OOO 

JOS026.!CO 

C.OGO 

8U51.160 
o.oca 
0.000 

224274.90!! 
a.coo 

156713.900 
208:!!J56.COO 

475740.0CO 

30'.:".:25. !GO 

!66il3.900 
o.:c:::i 
O.Ci:J 

0.000 

If.6113. -;C'.l 
£f..33C:29.G0J 

0.000 

4751.;o.ooo 

JOS026.100 

0.000 
84751.160 

0.000 

0.000 
224274.900 

0.000 

166713.900 

22.:9770.0CO 

.;757.;0.000 

3:J'iOZ6.100 
lf;57!3.9QO 

a.coo 
o.oco 
O.OQO 

165713.900 
22503.:3.000 

--------------------------------- -----------------------------------------··------------------------------------------
BALCO - SPA foils for capacitors --- 19.3.1993 
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I .f,OMJ.:~0ij 

---------------------------------------------------------------------- CG."!FAR 2.1 - UNIOC/CZECHOSLOYAKIA JOINT PROb., P~ 

I cashflow Discountinq: 

I 
a} Equity paid versus Net income flow: 

let present value .•••.•.....•.. 622102.60 at 
Internal Rate of Return (l~E!) .. 68.53 ~ 

15.00 % 

I 
b} ~et liorth versus Net cash return: 

liet present va!~-e .••..••....... 637347.30 at 
Intern.al P..ite of Feturn (IR;EZ) .. 60.20 % 

15.00 % 

I 
() Internal Rate o! Return on total investcent: 

Net present val~-e ...•.•........ 66Gs;o.so at 
Internal P..;te of Return ( IRR ) SO.cl % 

Net •orth 2 [quit; paid ~lus reserves 

15.GO % 

I --------------------------------------------------------------------------------------------------------------------------
!!ALCO - SPA foils for capacitors --- 19.3.1993 
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~)COMFAf ~2-1 UHIOO 

---------------------------------------------------------------------- COftfAR 2.l - U~lilO/CZECHOSLOVAKIA JOINT PROG., PR~~· 

I Net :rncome Statement in 1,coo Rs 

1995 1996 1997 1998 1999 

I 
I 

Year •••• ............. 

Tctal sales, incl. sales tax 23.:200.000 381500.200 475740.0CO 475740.000 475740.000 

Les$: variable costs, incl. sales tax. 266~5.830 50106.540 62329.Ci70 62329.070 62329.0711 

--------------- --------------- --------------- --------------- ---------------

l!ar:able r..Jrgi_:i 20755J.200 331393.600 413-HI.000 413411.000 413411.000 

;..s % of total sales 53.622 86.856 86.698 66.898 86.693 

I 
I 
I 
I 
I 
I 
I 
I 

Non-~ariab:e costs, incl. depre.::iatic:i 29754.420 5.;057.400 5.;057.JBO 54057 .390 'i·1!!57 .3i:O 

--------------- --------------- --------------- --------------- ---------------

Q;:.erat iona I margin 1777c3.800 277336.200 359353.600 359353.600 359353.600 

t..s % of total sales 75.913 72.696 75.536 75.536 75 .S:!6 

Cost of fiaar.ce lZSc0.340 25560.650 23364.610 20168.5.;o 18172.470 

--------------- --------------- --------------- --------------- ---------------

Gro;s profit 
15.;cC3.4GO 251375.500 335989.000 338585.000 341131. ICJO 

Al lc·,;ances 
0.000 0.000 0.000 O.CiOO o.o:o 

Taxdble profit 
!6.;6('3.400 251375 .500 335929.000 335535.0CO 341161. l '.l•) 

Tax 
94764 .830 144540.9\10 193193.700 194656.400 195179. l ')0 

--------------- --------------- --------------- --------------- ---------------

liet profit 
7~043.550 106834.600 H2795.300 143898.60!) 145007..(100 

Dividends paid 
0.000 O.OGO 0.000 o.oao O.Gt::i 

U~distribGted profit 71=0-D.550 106834.600 142795.300 143898.CiOO 145002.GC;J 

t..cc:i::-.~late1 undistributed profit 70043.SoO W.878.200 319ti73.500 463572 .100 6035 J.l. l CJ 

Gro:;s i;rcf it, ~ of totJl sales 70.371 65.891 70 .62·i 71.170 71.i!S 

li~t 1=r(lf it. '; of total sales iJ.'JC3 28 .OO·l 30.015 30.£.;7 3). ·~ ;g 

F .. :F, Pict p:-ofit, ~ cf C<jlli ty 45.IJC2 70.012 93.573 'J4.3:ll ~s .ct.:. 

P.01, fiet profit•intercst, % of in·. est. 22.157 35.412 4.1. 29·l 43.695 43 .. r;=. 

----------------------------------------------------------------------------------------------------------------------------
B~LCO - SPA foils for capacitors --- 19.3.1993 
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/ f,OM!~o~ 
---------------------------------------------------------------------- COHFAR 2.1 - UUIOO/CZECHOSLOVAKIA JOINT PROG., PRA 

Net Income Statement in :;,ooo Rs 

Year • • • 

Total sales, incl. sales tax • 
Less: variable ccsts, ioct. sales tax. 

Variable ~4rgin ••. 
As % of total sales 

Non-variable costs, incl. depreciation 

Operational margin 
As % of total sales 

Cos! of finance 

Gross prdit 
Al \cr;anccs • 
Taxable profit 
Tax • 

Net profit 

Dividends paid 
Un~istributed profit 
Accu:nulated undis~ributcd profit 

Gros~ prof;t, % o'. tctal s:!es 
~et p~ofit, % er tctal sales 
PG~, ~et prcfit, ~ of equity 
ROI, 1:et profit+interest, % of invest. 

2000 

475740.000 
62329.070 

413·;;1.COO 
86.898 

54057.39\i 

359353.600 
75.536 

15576.410 

3H777 .200 
0.000 

3'13777 .200 
197571.900 

2001 

475740.000 
62329.070 

413411.000 
86.898 

s.:C57.3SO 

359353.600 
75.536 

12930.340 

346373.300 
0.000 

3·16373.300 
199164.600 

2002 

475740.000 
62329.070 

413411.000 
86.898 

54057.380 

359353.600 
75.536 

10384.270 

348969.30C 
0.000 

348969.300 
200557.400 

2003 

4757.;~.ooo 

62329.070 

413411.000 
86.893 

54057.JSO 

359353.600 
75.536 

7788.202 

]51565.400 
0.000 

351555.400 
202150.100 

2004 

475740.000 
62329.()70 

413411.CCO 
86.893 

47150.640 

366250.300 
76.908 

5192 .134 

36i063.20J 
0.000 

361065.200 
207614.200 

--------------- --------------- --------------- --------------- ---------------
146105.300 

0.000 
14tlOS.300 
75~5 79 .400 

72.262 
J). 711 
95.748 
43.101 

147208.600 

0.000 
147203.500 
9018-38.100 

72.8'.)7 
30.943 
<;6.471 

42. 703 

148312.000 

O.OGO 
143312.000 

1050200.000 

73 .353 
31.175 
97 .19·l 
42.305 

149415.300 

0.000 
119415.300 

1199615 .000 

73.599 
31.407 
97.917 
41. 907 

153454.000 

0.000 
153454.020 

1353C69.0CO 

75.€% 
;2.2s~ 

lL0.!:63 
47. .2~1 

--------------------------------------------4-------------------------------------------------------------------------------
BALCO - SPA foils for capacitcrs --- 19.3.1993 
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•® fJ / l?fiOMu~~~ 
---------------------------------------------------------------------- COl-:FAR 2.1 - UUIOC/CZECHOSlOVAKIA JOINT PROG., PRAG'. 

Net Income Statement in 1,000 Rs 

Year • 

Totai sales, incl. sales tax 
less: variable costs, incl. sales tax. 

Variable margin 
As ~of total sales 

iio.1-vari able ccs ts, inc 1. depreciation 

Operational ~~rgin 
As ~ of total s~les 

Cost of fin.:nce 

Gross profit 
Al I Owances • 
Taxal:t I e profit 
Ta" • • 

Net profit 

Divider.ds p.;id 

~ndi~tributed profit . . 
Acc:.::;.ulateJ undistributed profit 

Grass profit, ~of total sales 
~et pr0fit, ~of tutal s~lcs 

~GE, Net ~rcf;t, ~ o~ eGuity 
ROI, Net prcfit•intercst, ~of in~cst. 

2005 

475740.000 
62329.070 

413411.000 
86.898 

23367.590 

390GU.400 
81.987 

o.ooa 

3'JO~H.4Dv 

0.000 
3900·13. 400 
224274.900 

165768.400 

0.000 
15Si68.-iOJ 

15!8333.0CO 

e.: -~<'7 
3.1.sr..+ 

103.633 
r,.1.J'JG 

2006 

475740.000 
62329.070 

413411.0CO 

56.898 

23367 .590 

390043 • .;oo 
81.987 

0.000 

390:J.t3.400 

0.000 
3900·13 .400 

(24274.900 

165768.400 

0.000 
165763.~00 

1584605.000 

SI. ~31 

!OS.633 
44. l'lO 

2G07 

475740.00i) 
62329.070 

4134!1.000 

86.898 

23367.590 

39D043.400 
81.987 

0.000 

390043.-100 
0.000 

390043.400 

224274.900 

165768.40(• 

O.OGO 
165768.400 

1650375.000 

81. 987 
34.8·•·• 

1C8.ti33 

.;4.1~0 

2008 

475740.000 

62329.070 

413411.000 
85.898 

23367 .59() 

3900-13.400 
81.987 

0.000 

3900.;J.(OO 
0.000 

390043.400 
22427-1. 900 

165768.400 

O.GOO 
165768.·iOO 

2016143.000 

81.937 

J~ .s.;~ 

103.633 
~4. l9C 

B~LCO - SPA foils for capacitcrs --- 19.3.1993 

2009 

475740.000 
62329.070 

413411.000 
86.898 

23367 .600 

390043.400 
8! .987 

0.000 

3900H.(0v 

0.000 
3900·13.400 
224274.900 

165768.400 

o.oco 
165768 • .;oo 

2 !81912. 000 

81 .937 
3u3;.; 

1C3.533 
.;.;.190 



I 
I 
I •
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~-. ~COMFAR 

2.1 UH IOO 

---------------------------------------------------------------------- COHFAR 2 .1 - Ull!OO/CZECHJSLOVAl\IA JOINT PROG., PP.! 

I Projected Balance Sheets, construction in l,OOO Rs 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Year 

Total assets 

Fixed assets, net of depreciation 
Construction in progress 
Current assets • • • • . • • • 
Cash, bank ••.•••••.• 
Cash surplus, finance available 
Loss carried forward 
Loss • . •••..• • • : · · · 

Total liabilitie~ 

Equity capital 
P.eservcs, :-eta i ned pro! it 
Profit ...•....• 
Lor.g and l!W!di u:-:i term debt 
Current liabilities •.. 
Bank overdraft, finance required. 

Total c!c::Jt •• 

Equity, ~of iiabilities 

1994 

152594.300 

0.000 
152594.300 

0.000 
O.O'JO 

0.000 
0.000 
0.000 

152594.300 

15259.t.300 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

100.0CO 

------------------------------------------------------------------------------------------------------------------------
BALCO cp~ foils for capacitors --- 19.3.1993 
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.f.OMJ.~0~ 
---------------------------------------------------------------------- COMFAR 2.1 - UNIOC/CZECHOSLOVAKIA JOINT PROG., PP. 

Projected Balance Sheets, Production in 1,000 Rs 

Year 1995 1995 1997 1998 1999 

Total assets 370649.900 ->65060.600 594¢37 .300 i23913.300 854492.800 

--------------- --------------- --------------- --------------- ----------------

Fixed asse:ts, net of deprecidtion 14~7.;2.000 334457.700 302822.400 271187 .200 239551.900 

Construction in p;ogress 22135!.000 a.coo 0.000 0.000 0.000 

Current assets . 4555.635 6541. 777 7970.460 7970.460 7970.460 

Cash, bank 0.000 0.000 0.000 0.000 0.000 

Cash surplus, finance available 0.250 123761.100 2836<t4.400 444755. 700 606970.400 

Less carried fon.ard 0.000 0.000 0.000 0.000 0.000 

Loss 0.000 0.000 0.000 0.000 0.000 

Total I iat i Ii ties 3706.;9.900 455050.600 594437.300 723913.300 854492.8(10 
--- -- ----------- --------------- --------------- --------------- ---------------

Equity c~pital 15259-1.300 152594.300 152594.300 152594.300 152594.300 
P~ser·~es, retained p:-ofi~ 0.000 700.;3.560 176313.200 jl9673.500 463572.100 

Profit 7CN3.580 10583-1 .600 14~7'J5.3CO 143893.6GO 145002 .000 
Long and r.lf,rli i.o;;i term debt l-i~226.000 12%03.400 115330.800 1C0958.200 66535.590 

Current liabilities 3785.052 578-1. 727 67&3.750 6788.750 6788.750 
Bank O\lcrd•·aft, finance req~ireJ. 0.000 0.000 o.oco a.coo 0.000 

To~al debt l.;2"J12.ooo 135588.100 122169.SCO 1077~6.9GO 93324.340 

Eq~ity, % of liabiliti~s ~ 1.159 32.812 25.670 21.0?9 17.858 

Bf..LCC - SP,\ foils for capacitors --- 19.3.1993 
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~' ~f,OM!~o~ 
---------------------------------------------------------------------- COMfAR 2.1 - UlllOO/CZECHOSLOVAK[A JQ[NT PRGG., PRJ 

Projected Balance Sheets, Production in l,OOO Rs 

Year .•• -

Total assets 

fixed assets, net of depreciation 
Construction in progress 
Current assets . . 
Cash, bank . • • • 
Cash surplus, finance available • 
Loss carried forward 
Loss • . • • 

Total liabilities . 

Equity capita 1 
~eserves, retained profit 
Profit • • 
Ln:ig and r.icditr.i term deb~ 
Current liabilities • 
BJnk overdraft, finance required. 

Total debt 

Equity, % cf liabilities 

2000 

985175.400 

207916.600 
0.000 

7970.460 
0.000 

770288.400 
0.000 
0.000 

986175.400 

152594.300 
606574. JOO 
146105.300 
72112 .990 
6788.750 

0.000 

78901. 740 

15 .473 

2001 

lll8961.000 

176281.300 
0.000 

7970.460 
0.000 

934709.600 
0.000 
0.000 

1118%1.000 

152594.300 
75~679.400 

147208.600 
57690.390 
67&3.750 

0.000 

64479.140 

13.637 

2002 

1252851.000 

144646.000 
0.000 

7970.460 
0.000 

1100234.000 
0.000 
0.000 

1252851.000 

152594.300 
901BC.8.100 
1~0312.000 

43267.790 
6788.750 

0.000 

50056.540 

12.180 

2003 

1387844.000 

113010.l;OO 
(LOOO 

7970.460 
0.000 

1266862.000 
0.000 
0.000 

1387844.000 

152594.300 
1050200.000 
149415. :mo 
28845.190 
67CB.i50 

0.000 

35633.940 

10.!;9'i 

2004 

1526875.000 

88282.200 
0.000 

7970.460 
0.000 

1430622.000 
0.000 
0.000 

1526875.000 

152594.300 
1199615.000 
153454.000 
14422.590 
6788. 750 

0.000 

21211.340 

9.994 

-----------------------------------------------------------------------------------------·--------·------------------------·-
BALCO - SPA foils for capacitors --- 19.3.1993 
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.f.Ol't~~}, 
-------------- -------------------------------··------------------------ CO:-!f AR 2 .1 - U!llOO/CZECHOSLOVAKIA JOINT PROG., Ff. 

Projected Balance Sheets, Production in !,OOOh 

Year 

Total assets 

fixed assets, net of depreciation 
Construction in progress 
Current assets • • • 
Cash, bank • . 
Cash surplus, finance availab'.e 
Loss carried forward 
Loss • . 

Total liabilities 

Equity capital 
Reserves, retair.ed profit 
Profit 
Long and medium ten:i debt 
Current liabilities • 
Bank overdraft, finance required. 

Total debt 

Equity,% of liabilities 

2005 2G05 2007 2008 2009 

1678221.000 1843989.000 2009758.000 2175526.000 2341295.000 

--------------- --------------- --------------- --------------- ---------------
87336.700 

0.000 
7970.460 

0.000 
1582914.000 

0.000 
0.000 

16 78221. 000 

152594.300 
1353059.000 
165768.400 

-o.oo.i 
6768.750 

0.000 

67ea. 745 

9.093 

86391.200 
0.000 

7970.460 
0.000 

17.;9628.000 
0.000 
0.000 

1843989.000 

152594.300 
1518838.0GO 
165768.400 

-0.004 
5788. 750 

0.000 

6783. 745 

8.275 

85445.700 
<!.000 

7970.460 
0.000 

1916342.000 
0.000 
0.000 

2009758.000 

152594.300 
168~606.000 

165761:1.400 
-0.004 

6788. 750 
0.000 

6783. 746 

7.593 

84500.200 
0.000 

7970.460 
0.000 

2083055.000 
0.000 
0.000 

2175526.000 

152594.300 
1850375.000 
165768.400 

-0.004 
6788.750 

0.000 

6788. 746 

7 .Ol·t 

83554.700 
0.000 

7970.460 
0.000 

2249770.000 
0.000 
0.000 

23-H295.000 

1!>2594.300 
2016113.000 
165768.400 

-0.004 
6788.750 

0.000 

6788. 746 

6.518 

--------------------------------------------------------------------------------------------------------------------------
Hi.LCD - SPA foils for capacitors --- 19.3.1993 
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An n u a l CF. operations 
8"5 1. 888 Rs 

2.8 

1.5 

1.8 

8.5 

.5 

1.8 

1.5 
t3 local net cashflows 
~ foreign net cashflows 

1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 
tart up ye a r 
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.f,OMut~o~ 
---------------------------------------------------------------------- COl1tAR 2.t - UIHOO/CZECHOSLOi/AKIA JOINT PROC., PRAGUE --

Accu111Ulated CF, operations 
8A6 1,888 Rs 

Z.8 rL1 local net cashflows 
Ii! foreign net casht'lows 

1.5 

1.8 

8.5 

8.5..___,~~~~~~~~~~~~~~~~~~~~~~~~~~~--i 
9 18 11 12 13 14 15 16 1 2 3 4 s 6 7 8 

tart up y e a r 
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I .f.OMJ.~of I ______________________________________________________________________ COttFAR 2.l - UHIDO/CZECHOSLOVAKIA JOINT PROC., PRAGUE --
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I 
I 

Annual flow of funds (finance) 
8~ 1.888 Rs 

1.4 

1.Z 

1.8 

8.8 

8.6 

0.4 

8.2 

.8 

.2 

.4 

8.6_ 
1 2 

f2I local funds 
~ foreign funds 

3 4 5 
tart up 

7 8 9 18 11 12 13 14 15 
y e a r 
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: .f.OM!~o~ 
---------------------------------------------------------------------- COt!FAR 2.1 - UMIOO/CZECHOSLOVAKIA JOllT !'ROG., P!IAG\!E --

I 
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I 

18 

5 

8 

-5 

18 

Debt Service Ratio. h9 year 
net cashilou/debt service 

_ base case 

I 
1 2 3 4 5 6 

tart up 
7 8 9 10 11 12 13 14 15 

'!:I ear 
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.COl'IFAR 

~---------------------------------------------------------------------- COMFAR 2.1 - UU!OO/CZECHOSLOVAK!A ~~T P~-~~~GUE --
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DehVE'IUitY Ratio, ~ ~ar 
8A3 ratio in (~) 

1-4 

1.2 

1.8 

8.8 

8.6 

8.4 

8.2 

8.8 

0 debt 
~ ec{Uity 
fiQl reserves 

8.2 _ 
1 2 3 4 5 6 7 8 9 18 11 12 13 1'l 15 16 

tart up y e a r 
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I ~COMFAif I ~ ~· UHIDO 
----------------------------------------------------------------------- COHFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINi PROG .• PRAGUE --
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Discounted CF, Inuest..ent 
8"6 1, 808 Rs 

2.8 

1.5 ~ present ualue, base 

1.8 

8.5 

e.e _________________________ _ 

8 5 18 15 20 Z5 38 35 
discounting rate (~) 
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.f.OMfw~of 
---------------------------------------------------------------------- COfffAR 2.1 - UNIOO/CZ£CHOSLOVAKIA JOINT FROG., PRAGu£ --

Discounted CF. Invest..ent uar. of initial invesblent costs 
1('6 1.888 Rs 

2.8 

1.5 

1.8 

8.5 

_ present ya}ue. base 
__ +-18'l. 

·- 28 'l. 

.. :~:?::: ... ) 
- .. - .. ~.'Cit: =r: !!et :!I!='. 

8.8+-~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~--i 

8 5 18 15 ze 25 30 35 
discounting rate (~) 



I 

I 
I 

----------------------------------------------------------------------- COHfAR 2.1 - UNIOO/CZECHOSLOVAKIA JOINT FROG., PRAGUE --

I 
Discounted CF, 

I 8"6 1,888 Rs 

3.5 

I 3.8 

'· 2.5 ' 

I 
'-

2.8 ..... 
..... 

1.5 
.... 

...... .... .... 

I 1.8 -,-
8.5 

I 
8.8 

8.5 
e 5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lnuest..ent 

...... . .... 

10 

variation or sales prices 

~ present ualue, base 
+- 18 :I! 

+- 28 :I! 

- - ::..···· - - -·:.:.··:..:··::. - - - - - .:.:.··~ ·:.:··· - - - - -------

15 ze ZS 38 35 
discountins rate <~> 
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.f,OM!~of 
----------------------------------------------------------------·------ COHFAR 2.1 - UNIDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

Discounted CF, lnuesbtent variation of operating costs 
18A6 1,888 Rs 

2.5 

2.8 

1.5 

1.8 

8.5 

~ present value, base 
- - +- 18 '.:'-
.... +- 28 '.:'-

8.8+-~~~~~~~~~~~~~~~~~~~~~~~~~~---~_ .... _~_--~_··~---~-·--_··~~ 

e 5 18 15 ze 25 38 35 
discounting rate <~> 
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---------------------------------------------------------------------- COMFAR 2.1 
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Sensitiuity of IRR 
internal rate of return 

88 ~ sales price(s) 
__ operating cost(s) 

78 ... initial inuest..ent 

68 

58 

38 

28 
-28 -18 e 18 

- UIHDO/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

·- - -·-·-·- -·-·--· 

28 
uariation in :t. 



I 

.f,OMJ.~of I 
I 

---------------------------------------------------------------------- CCl!FAR 2.1 - tmICO/CZECltOSLOVAKIA JOPH PROG., PRAGUE --
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I 

Break euen chart inc 1 . f i nance 
0A5 1,888 Rs 

4.8 

3.8 

Z.0 

1.8 

_ annual sales 
_ _ tota 1 costs 
. . . . r ixed costs 

for 5th production year 

------ - - -------------

60 70 88 90 
capacity utilization (~) 
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I Hmm----------------------------------- nm-mmmmm--n CO<FAR 2.1 - Cfl lOO/CZ!!!f~~~f-~[UE H 
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Break euen chart incl. finance 
18A5 1,888 Rs 

5.8 

4.8 

3.8 

2.8 

1.8 

_ annual sales 
_ _ total costs 
. . . . f i xed costs 
.. - +- 18 ~ 

--- -- --

18 20 30 40 

variation of sales prices 
for 5th production year 

.-

------ -------------

58 68 78 88 90 
capacity utilization (~) 
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•------------------------------ -------------- ---------- ---- --- - -- -- --- '"''AR 2. I - Ull 100/C2EC1i0~~~~~-~ c!L. --
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I 

Break euen chart incl. finance uariation of sales prices 
8"5 1.888 Rs for 5th production year 

-----------~'--~~-~-"'--~---~~------~-4 

&.8 

5.8 

4.8 

3.8 

2.8 

1.8 

_ annual sales 
_ _ tot.al costs 

. . . . . r ixed costs 
+- 28 :of. 

+- 48 :of. 

·. 

.. 

,.,. .. 

,,,. .. -·· 

_,.,. 

---
--- --

- --·· 
--------·-­_ .. -·-

capacity utilization (~) 
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---------------------------------------------------------------------- COMFA~ 2.1 - U!IIOO/CZECHOSLOVAKIA JOINT PROG., PRAGUE 

Break even chart incl. finance variation of fixed costs 
8"!> 1.f.88 Rs for 5th production year 

---~-~---~----"-----~---~--=----------! 

4.8 
_ annual sales 

1 _ _ tot.al costs 
3.8 ... fixed costs 

+- 18 ::.'. 

2.8 -
1 8 = =:~·~:=·~:?:~:~:~·=:=:=:::::::~:~:~:=:=:~:~:~:=:= . t:~~~~~:~:;:; ;:,=<=:::~ . ·:..:. :..:.._ :..:. - --=<·=··:-:-·--,-

8.B&.---~--~~--~---~----~~------~---~---, 
8 IB ~ ~ ~ ~ ~ ~ ~ 98 

capacity utilization (~) 



I 

I ~COMFAif ~-------------------------------------------·-------------------------- COltfAR 2.1 - UNIDO/(Z~~;~T P~.'.DP~UE 
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I 

Break even chart incl. finance variation of fixed costs 
~1_8_A_5.....,...~~1~,888~~-R_s~~~~~~~~~~~.__~f_o_r~5_t~h~p_r~oduction year 

4.8 

3.8 

2.8 

1.8 

_ annual sales 
· _ _ total costs 
... . r ixed costs 

- 28:;..: 
·-· +- 48 :;..: 

__ ,, ____ _ 
--------

~-;-------------- ---------·---------- -------·-·- - -----·- -·_ - - - - -

-~:!=~=;:~~~-~~-~~-~~~~i~-~~-~~-t~~~~~-i~-~~-::-~:-~:.:=.:.:.;:=~.:~-~=-~~--~-:.~-~=-~~-~~==-:~-~E~~-~~~~~~~~~:~- ------ ----------------- -- ---- -- ------ - - - --- --------- -- ----- ---

capacity utilization (~) 
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-------------------------------------------------------··-------------- COHFAR 2.1 - 1111100/CZECHOSLOVAKlA JOINT PROG., PRAGUE --

Break euen chart incl. finance 
e"S 1. 888 Rs 

4.8 

3.e l 

2.8 

1.8 

_ annual sales 
_ _ tota I cos-ts 
. ... r ixed costs 
-·- +- 18 % 

18 

variation or uariable costs 
for 5th production year 

68 78 88 98 
capacity utilization (%) 
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---------------------------------------------------------------------- COMF/.R 2.1 - UKIOO/CZECtiOSLOVAKIA JOINT PRDG., PRAGUE --

Break even chart incl. finance variation of interest 
for 5th production ~ar 8"S 1, 888 Rs 

4.8 

3.8 

Z.8 

1.8 

_ annual sales 
_ _ total costs 
---- r ix'?d costs 

+- 18 'l. 

- -=-·-·-·-=-:-=-·--~=-·-=-·-=-:-=~·-·­
.•• e.«tR~-·- ·=·=·=·=::.:.::::::::~----~--·--·--·-··a··-·~·~·~·-··~·~·-··--·--·--·--·--·~ 

18 28 
capacit~ utilization (:;.:) 
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---------------------------------------------------------------------- COHFAR 2.1 - UN!DOiCZ£CHOSLOVAICIA JOINI PROG., P'tl.GUE --

Structure of Production Costs 
8"'5 1. 888 Rs 

1.Z 

1.8 

F T 
tto..inal 

0 variable costs 
(ii fixed costs 

F = foreign 
T = total 

F T 
Start 

F T 
B.Euen 

for 5th production year 

ttoRinal Start up 

17.87 1Z.57 raw -terial 
1.98 1.36 other Rrt 

11.91 9.68 utilities 
15.78 18.15 energy 
7.29 13.57 labour 
8.8& 1.38 -intenance 
Z.3Z 3.66 spares 
5.85 9.68 overheads 

Z3.51 11.3Z depreciation 
13.51 18.71 interest 

188.88 188.88 Total Prod C. 

production leuel 
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---------------------------------------------------------------------- COHFAR 2.1 - UNIOO/CZECHOSLOVAKIA JOINT PROC., PRAGUE --

48 

28 

8 

28 

Het Cashflow / Total Sales 
ratio in (;i:) 

_ base case 

1 2 3 4 5 
tart up 

• 

7 B 9 18 11 12 13 14 15 
ye a r 

·• 
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I ----------------------------------------------------------·--- ------- ~OHFAR 2.1 - UNIOO/CZECHOSLOVAKIA JOINT PROG., PRAGUE ·-
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34 

32 

38 

28 

ttet Profit / Total Sales 
ratio in (;'.) 

_ base case 

1 2 3 4 5 6 7 8 
tart up 

J 

9 18 11 12 13 14 15 
ye a r 
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I ---------------------------------------------------------------------- COMf AR 2. I - 1111!00/CZECHOSLOVAKIA JOINT PROG., PRAGUE --

1 
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I 

Total Sales I Production Costs E:2l local sales 
~ 1,888 Rs 1--~...-~.....;....~~~~~~~~~~~--'-~~+-1--+erc-i-s~-l-c~~~~~~~~--1 

4.8 

3.8 

Z.8 

1.8 

8.8 

.._ 
1 z 3 

local costs 

9 18 11 12 13 14 15 
ye a r 

·. 
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cashflow Tables, construction in 

Year • . • • 

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) 

'let cashflow . 
(t;111ulated net cashflow 

1994 

152594.300 

152594.300 
0.000 

152~94.300 

152594.300 
0.000 
0.000 
0.000 
O.iJOO 
0.000 

0.000 
0.000 

152594.300 
152594.300 

0.000 
0.000 
0.000 
0.000 

-152594.300 

-152594.300 

.COMFAR .-p•~ 2-1 UHl(lC 

·---------·------- COMFAR 2.1 - UNIDO/CZECHOSLOV<\KIA jQ!llT PROG., p:: 

1,000 Rs 

--------------------------------------------------------------------------· ---------------------------·-----------·· 
BALCO - S~A foils for capacitors --- 19.3.1993 
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------------------------------- ----------- -------------- -- ------------ CC!1FAR 2 .1 - UlllOOiCZECHOSLOVIJ<IA JOINT PROG., PP.AG! 

Cashflow tables, production in l,Soo Rs 

Yelr • • • 

Total cash inflow 

Financial resources 
Sales, net of tax • 

Total cash outflO'A . 

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

Surplus ( deficit ) 
Cumulated cash balance 

Inflow, loca 1 

Outflow, local 
Surplus ( deficit ) 
Inflow, foreign 
Outflow, for~ign • 
Surplus ( deficit ) 

!let cashflow . 
Cumu 1 a ted net i:ash fl rn• 

1995 1996 1997 1998 1999 2000 

382212.100 422227 .300 577496.600 634031.500 697434.50() 767178.100 

--------------- --------------- --------------- --------------- --------------- ---------------
148012.000 
234200.000 

3822ll .900 

225907.600 
48559.030 
12930.340 

0.000 
94764.830 

0.000 

0.188 
0.188 

382212.100 
382211.900 

0.188 
0.000 
0.000 
0.000 

-131245.500 
-283839. 700 

2577.H9 
419650.209 

285-140.900 

2969.321 
79781.500 
25960.680 
14422.600 

162306.800 
a.coo .-_ 

136786.40.!I 
1367SG.6bo 

422227.:i<>O 
285H0.90o 
136786.400 

0.000 
0.000 
0.000 

177169.~0 
-106670.000 

1851.187 
5756-15.400 

382860.000 

2118.301 
102548.901) 
23364.610 
H-122.600 

240405.600 
0.000 

19.t6J6.600 
331423.200 

577496.600 
382860.000 
194636.600 

0.000 
0.000 
0.000 

232423.800 
: 12$753.BCG 

821.438 
633210 .100 

4!8060.eOO 

964.426 
112803.800 
20768.540 
14422.600 

269101.400 
0.000 

215970. 700 
547393.900 

634031.500 
418060.800 
215970.700 

0.000 
0.000 
0.000 

251161.800 
370c1;5. 700 

903.583 
696531.000 

458257.61)0 

106u.868 

124084.200 
18172.470 
14422.600 

300517.500 
0.000 

239177.000 
786570.900 

697434.600 
458257 .600 
239177.00'.I 

0.000 
O.OOQ 
o.oo:i 

771172.100 
64868 7 .80tl 

993.9-11 
766184.100 

502584.500 

1166.956 
136492.600 

15576 .4l0 
14422.600 

334925.900 
0.000 

264593.600 
1051165.000 

767178.100 
502584.50:l 
264593.600 

0.000 
0.000 
o.ooo 

29·1592 .60G 
943?00. 4\1J 

----------··-----------------------------·-------------------------------------·--------- --------------------------- --------··· 
BALCO - SPA foils for cop,1citcrs -- 19.3.1993 
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1. 

-------------------- ------ -- ------ ------------------ . '"7-------------- (m·IF AR Z. l - UlllDO/CZECHOSLOVAl\IA JO i !ii PROG., irl.: 1~ 

Cashflow tables, production in l,000 Rs 

Year -

Total cash inflow 

Financial resources 
Sales, net of tax -

Total cash outflow • 

Total assets 
Operating costs . 
c~st of finance . 
Repayment 
Corporate tax 
Dividerids paid 

Surplus ( deficit ) 
Cumulated cash balance 

Inflow, local . • 
Outflow, local 
Surplus ( deficit ) 
Inflow, foreign 
Outfla~. foreign • 
Surplus ( deficit ) 

Net cashflow • 
Cumulated net cashflow 

2001 2002 2003 2004 2005 2006 

843895.800 928285.600 1021114.000 1123226.000 1235548.000 1359103.000 

--------------- --------------- --------------- ------------·-- --------------- -------------·-
1093.333 

842802.500 

55145.;_400 

1283.650 
150141.900 
12980.340 
14422.600 

372625.900 
0.000 

292441.400 
1343606.000 

84~895.800 

551454.400 
292-t41.400 

0.000 
0.000 
0.000 

319844.500 
1253125.000 

1202.671 
927082.900 

605321.700 

1412 .018 
165156.100 
10384.270 
14422.~QO 

413946.ioa 
0.000 

322963.900 "'. 1666570.000 

928285.600 
605321.700 
322963.900 

O.d'DO 
o.llli!l 
O.t()O 

347770. 700 
1610896.0.90 

1322.934 
1019791.000 

664685.800 

1553.216 
181671. 700 

7788.202 
14422.600 

459250.100 
0.000 

356-128. 200 
2022998.000 

1021114 .000 
664685.800 
356428.200 

0.000 
0.000 
0.000 

318639.000 
!989535.000 

1455.231 
1121770.000 

734068.400 

1708.541 
199838.900 

5192. 134 
14422.600 

512906.200 
0.000 

389157 .100 
2412155.000 

1123226.000 
734068.400 
389157.100 

0.000 
0.000 
0.000 

. 
408771.900 

2398301 .OQ() 

1600.752 
1233947.000 

818702.700 

1879.394 
219822.800 

0.000 
14422.590 

582577 .900 
0.000 

416845.300 
2829000.000 

1235548. o· 10 
818702.700 
416845.300 

0.000 
0.'100 
0.000 

43125/.900 
2829575.000 

1760.828 
1357342.000 

834762.500 

2067 .333 
241805.000 

0.000 
0.000 

6-t0890.2GO 
0.000 

474340.500 
330D41.00G 

1359103. oco 
884762.500 
474340.500 

o.occ 
0.000 
0.000 

47-iJll0.4C:; 
330391~.Q(j~ 

' ----------------------------------------------------------------- ·-----------------------------------------------------· 
,~ALCO - SPA foils for capacitcrs --- 19.3.1993 

- ' .· 

.I 

" . 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•. ~ 
~· . ~ ~ . I (.! 

~ ·.-_ COMFAR 
r 2.1 UH 100 

------------------- ·-------------------------------- --·--------------- CCMF;.R 2.1 - t::,iCCiCZt.CHOSLOVAKIA JOlllT PROG., PR 

cashf low tables, production in 1,000 Rs 

Year • . • • . 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 973293.000 1070677 .000 1177799.000 .. 
--------------- --------------- ----------------

Total assets .. 2274.066 2501.471 2751.622 

Operating costs . 265985.500 292584.000 321842.600 

Cost of finance . o.oc: 0.000 0.000 

Repayment 0.000 0.00~ 0.000 

Corporate tax 705033.400 775591.400 853204.800 

Dividends paid 0.000 0.001) 0.000 

Surplus ( deficit ) 521720.000 57383/.800 631167 .000 

Cumul~ted cash ~alance 3825061.000 4398899.000 5030066.000 

Inflow, local ... 1495013.000 1644515.000 1808966.000 

Out fl ow, Jcca 1 ... 973293.000 1070677 .090 1177799 .000 

Surplus ( deficit ) 521720.000 573837.~00 631167 .000 

Inflow, foreign .. 0.000 0.000 0.000 

Outflow, foreign •. 0.000 O.!JOO 0.000 

Surplus ( deficit ) 0.000 o:noo 0.000 

Net cast.flow .•.. 521720.000 573837 .800 &31167.000 

Cumulated net cashflow 3825635. 000 439'm3:eoo 5030640.000 
-- --- ---- - -- -·---- - -- --- --------------- --- -- --- - - ----- -- - ---- -- --------- -- - --- --- ---- - - - - - - - -- - - - - - -- ----- --·-- - - . - - - - - - - - --

0
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~~ii1COMFA 
~· 2.1 UHi 

------------- COMFAR 2.1 - U!llOC/CZECHOSl.OVAKIA JO!llT PRCG., 

Cashflow Discounting: ~ ... 
·-· a) Equity paid versus Net income flow: ~ 

llet present value .....•........ 1265108.QQ.:; at 
Internal Rate of Return (JRREI) •. 8I.3~:% 

b) Net Worth versus !let cash return: 'i--
llet present value ............•. 1279754.C~_·: at 
Internal Rate of Return (IRRE2) .. 72.17 .% ,• 

c) Inter~al Rate of Return on total investment: . ' llet present value •............. 1302978.lltJ. at 
Internal Rate of Return ( IRR ) 61.6.i_ % 

Net Worth = Equity paid plus reserves 

15.00 % 

15.00 % 

15.00 % 

------------------------------------------------------~-----------------------------------------------------------------.: 

BALCO - SPA foils fer capacitors --- 19.3.1993 



I 
I 
I 

~l @ 

~tcoMFAR ~ ,P 2.1 UHIOO 

----------------------------------------------------------- ----------- COHf AR 2. I - UNIOO/CZECHOSLOVAKIA JOIIH PROG., PAA( 

I Net Income Statement in 1,000 Rs 

Year . . . 1995 1996 1997 1998 1999 

I Total sales, incl. sales tax 234200.000 419650.200 575645.400 633210.100 696531.000 

Less: variable costs, incl. sales tax. 26646.830 55117.190 75418.180 82959.980 91255.980 

--------------- --------------- --------------- --------------- ---------------

I Variable margin . 207553.200 364533.000 500227.300 550250.100 605275.000 

As % of total sales 88.622 86.866 86.8:J8 86.899 86.898 

I 
I 

Non-variable costs, incl. depreciation 29764.420 56299.600 53766.030 61479.110 64463.480 

--------------- --------------- --------------- --------------- ---------------
Operational margin 177788.800 308233.400 441461.200 488770.900 540811.500 

As % of tc;tal sales 75.913 73.450 76.690 77 .189 77.644 

Cost of finance 12980.340 25960.680 23364.610 20768.540 18172 .470 

--------------- --------------- --------------- --------------- ------· --------

I 
I 

Gr.oss profit 164808.400 282272.700 418096.600 468002.400 522639.100 

Allowances o.coo 0.000 0.000 0.000 0.000 

TaT.able profit 164808.400 252272. 700 418096.600 468002.400 522639.100 

Tax 94764.830 162306.800 240405.600 269101.400 300517.500 

--------------- --------------- --------------- --------------·- ---------------
Net profit 70043.580 119965.900 177691.100 198901.000 222121.600 

I Dividends paid 0.000. 0.000 0.000 0.000 0.000 

Undistributed profit 70043.580 . 119965.900 177691.100 198901.000 222121.600 

Accuinulated undistributed profit 70043.580 190009.500 367700.500 566601.600 788723.100 

I 
I 

Gross profit, % of total sales 70.371 67 .26•l 72.631 73.910 75.035 

llet prof it, % of tc.tal sales 29.908 28.537 30.863 31.412 31.8']0 

ROE, Net profit, % of equity 45.902 78.618 116.447 130.346 145.56~ 

ROI, Net profit•interest, % of invest. 22.157 38.903 53.561 58.498 63.963 

------------------------------------------------------------------------------ ----·------------------- ---------------------
BALCO - SPA foils for capacitors --- 19.3.1993 
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~ . ..~ oc • ~ ··a?f,OM!~o~ 
----------------- ·--------------------------- -------------·----------- CCMFAR 2 .1 - Uri 100; CZECHOSLOVAKIA JOHil PROG., pp,,: 

Net Income Statement in 1,000 Rs 

Year • . . 2000 2001 2002 2003 200.: 

Total sales, incl. saies tax 766184.100 84?802.500 927082.900 1019791.000 1121770 .cc: 

Less: variable costs, incl. sales tax. 100381.600 110419.700 121461. 700 133607 .900 146968. 7G: 

--------------- --------------- --------------- --------------- ---------------
Variable margin 665802.500 732382.800 805621.100 886183.200 974801.6001 

As ~. of total sales 86.698 86.898 86.898 86.899 86.89'1 

!Ion-variable costs, incl. depreciation 67746.310 71357.410 75329.640 79699.060 77598. 70C 

--------------- --------------- --------------- --------------- ---------------
Operational margin 5gaos6.20Q: 661025.300 730291.500 806484.100 897202 .90J 

As % of total sales 78.056 78.432 /8. 773 79.033 79.93; 

Cost of finance 15576.410 12980.340 10384 .270 7788.202 5192.13.; 

--------------- --------------- --------------- --------------- ---------------
G,ross profit 582479.800 648045.000 719907 .300 798595.900 892010.800 

Allowances 0.000 0.0\10 o.oco 0.000 o.oco 
Taxable profit 582·179 .800 648045.000 719907.300 798695.900 892010.SOO 

Tax 334925.900 372625.900 4:3946.700 459250 .100 512906.2C~ 

--------------- --------------- --------------- --------------- ---------------
llet profit 247553.900 275419.100 305960.600 339445.800 379104.60·J 

Dividends paid 0.000 0.000 0.000 0.000 o.oc 

Undistributed profit 247553.900 275419. 100 305960.600 339445.800 379104.60~ 

Accumulat~d undistributed profit . 1036277 .000 1311696.0CO 16ll657 .GOO 1957103.000 2336207 .oc: 

Gross profit, % of total sales • 76.023 76.892 77 .€53 78.320 79.51'.: 

llet profit, % of total sales . 32.310 32.679 33.003 33.286 31./G~ 

ROE, Net profit, ~ of equity . 162.230 180.491 ?.00.506 222.450 248 .. ;.:. 

ROI, Net profit•intercst, % of invest. 70.010 76.694 8·1.079 92.232 102.cc= 

----------------------------------------------------------------- -----------------------------------------------------------
BALCO - SPA foils for capacitors --- 19.3.1993 
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~@ ~~COMFAR ~·:;!! 2.t UHIOO 

---------------------------------------- ------------~-...---------------- COHFAR 2.1 - UllIDO/CZECHGSLOVAKIA JOHIT PROG., PRAG 

Net Income Statement in 1,000 Rs 

Year • . . 2005· 2006 2007 2008 2009 

Total sales, incl. sales tax 1233947.000 1357342.000 1493075.000 1642384.000 1806627..000 

Less: variable costs, incl. sales tax. 161665.600 177832 .100 195615.300 215176.900 236694.600 

--------------- --------------- --------------- --------------- ---------------
Variable margin . 1072282.000 1179510 .000 1297461.000 1427207 .000 1569928.000 

As % of total sales 86.898 86.899 E6.l:l98 86.899 86.898 

Non-variable costs, incl. depreciation 59102.670 64918.390 71315.690 78352. 700 86093.410 

--------------- --------------- --------------- --------------- ---------------
Operational margir. • 1013179.000 II 14592 .000 1226145.000 1348854. 000 1483834.000 

As % of total sales 82 .109 82 .116 82.122 82 .128 62.133 

Cost of finance 0.000 0.000 0.000 0.000 0.000 

--------------- --·------------- ·----- ---------- --------------- --- --- ---- -----

Gross profit • 1013179.000 1114592.000 1226145.000 1348855 .000 1483834.000 

A 11 owances . 0.000 0.000 0.000 0.000 0.000 

Taxable profit 1013179.000 lll4592 .000 122614S.OOO D48855.000 1483834.000 

Tax . 582S77 .900 640890.200 705033.400 775S91.400 853204.800 

---------------
___ .... ___________ 

--------------- --------------- ---------------
llet profit 430601.100 473701.400 52111l.700 573263.100 630629.600 

Dividends paid 0.000 0.000 0.000 0.000 0.000 

Undistributed profit 430601.100 473701.400 52111l.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 82.122 82 .128 82. l)j 

!let profit, % of total sales 34.896 34.899 34.902 34. 90·~ l1. 90; 

P.OE, Net prvfit, % of equity • 282 .187 310.432 341.502 375.678 413.27.{ 

RGI, llet profit•interest, % of invest. 114.215 125.S45 137 .987 151.647 166 .Mi 

---------------------------------------------------------------·--------------------------------------------------------· 
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COMFAR 2.i - UlllDO/CZ£CHOSLO'JAKIA JO!IH PRX., F 

Cashflow Tables, construction in 1,000 Rs 

Year . • • •• 

Total cash inflow 

Financial resources 
Sales, net of tax • 

Total cash outflow • 

Total assets •. 
Operating co~ts • 
Cost of finance • 
Repayment 
Corporate tax 
Dividends paid 

Surplus ( deficit ) 
Cumulated cash balance 

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

!let cashflow . 
CurnJ!ated net cashflow 

1994 

152594.300 

152594.300 
0.000 

152594.300 

152594.300 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

.l 52594. 300 
152594.300 

0.000 
0.000 
0.000 
0.000 

-152594.300 
-152594.300 

--------------- ------------- ----- ------ --- -------------------------------------- -------· ---------- --- ------- --- --- - -
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' ~ -/kcoMFAR 

2.1 UNIOO 

------------ - ------------- ---- ------------------ ------- ------ --------- - COHFAR 2. l - l:fllOO/CZECHOSUlVAKIA JOlflT PROG., PRAG 

Cashf low tables, production in 1,000 Rs 

Year - • 

Total cash infla« 

financial resources _ 
Sales, net of taA . 

Total cash outflow . 

Total assets 
Operating costs _ 
Cost of finance • 
Repay.nent 
Corporate tax 
Dividends paid 

Surplus (deficit ) 
Cumulated cash balance 

Inflow, local 
Outflow, local 
Surplus (deficit ) 
Inf low, foreign 
Outflow, foreign • 
Surplus ( deficit ) 

Net cashflow . 
Cumulated net cashflo· .. 

1995 1996 1997 1998 1999 2000 

382212.ICO 42?227 .300 577496.600 634031.500 697434.600 767178.100 

--------------- --------------- --------------- --------~------ --------------- ---------------
148012.0CO 
234200.000 

287447 .000 

225907 .600 
40559.030 
12980.340 

0.000 
0.000 
0.000 

9476~.030 

94765.030 

382212 .100 
287447 .000 
94765.030 

0.000 
0.000 
0.000 

-36480.620 
-189074. 900 

2577.149 
419650.200 

123134.100 

2969.321 
79781.500 
25960.680 
I4422.600 

0.000 
0.000 

29<lJ93.200 
3~3858.300 

422227.300 
123134.100 . 
299093.200 

0.000 
o.ouo 
0.000 

339-l 76. 500 
150401 .600 

1851.187 
575645.400 

142454.500 

2118.301 
102548.900 
23364.610 
14422.600 

0.000 
o.ooc 

435042.200 
828900.400 

577496 .600 
I424S4.500 
435042.200 

0.000 
0.000 
0.000 

472829.400 
623231.000 

82I 438 
633210.100 

148959.400 

964.426 
II2803.800 
20768.540 
14422.600 

0.000 
0.000 

485072 .100 
1313973.000 

634031.500 
148959.400 
485072 .100 

0.000 
0.000 
0.000 

520263.300 
1143494. 000 

903.583 
696531.000 

157740.100 

1060.868 
124084.200 
18172 .470 
14422.600 

(!.000 
0.000 

539694.400 
1853667.0t.lO 

697434.600 
157740.100 
539694.400 

0.000 
0.000 
0.000 

572289.500 
1715784.000 

993.941 · 
766184.100 

167658.600 

1166.956 
136492.600 
15576.410 
14422.600 

0.000 
0.000 

599519.SOil 
2453187.000 

167178.100 
167658.600 
599519.500 

0.000 
O.OuO 
0.0.')0 

629518.500 
2345302.COO 

-----------------------------------------------------------------------------------------------------------------------·---· -
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-@ -f,O~~~o~ 
---------------------------------------------------------------------- COHFAll 2.1 - U!IIDO/CZECHOSLOVAXIA JO!llT PRCG., PRAG~ 

Cashflow tables, production in r.ooo Rs 

Year • 

Total cash inflow 

Financial resources . 
Sales, net of tax . 

Total cash outflow . 

Total assets 
Operating costs . 
Cost of finance . 
Repayment 
Corporate tax 
Divide!ldS paid 

Surplus ( deficit ) 
Cumulated cash bclance 

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

Net cashflo·" . 
c~mulatcd net cash'lcw 

2001 2002 2003 2004 2005 2005 

843895.800 928285.600 102lll4.000 1123226.000 1235548.000 1359103.000 

--------------- --------------- --------------- --------------- --------------- ---------------
1093.333 

842802.500 

178828.500 

1283.650 
150141.900 
12980.340 
14422.600 

0.000 
0.000 

65S067.400 
31IR254.000 

843895.800 
178828.500 
655C67.400 

0.000 
0.000 
0.000 

692470.300 
303 ;773. OOIJ 

1202.671 
927082.900 

191375 .000 

1412.018 
1651':>6 .100 
10334.270 
14422 .600 

0.000 
0.000 

736910.600 
38°.') 165 .000 

92828':>.600· 
191375.000 
736910.600 

0.000 
0.000 
0.000 

761717 .400 
3 799.11)0. GOO 

1322.934 
1019791.000 

205435.700 

1553.215 
181571.700 

7788.202 
14422.600 

O.OCQ 
0.000 

815678.300 
. 4670843.000 

1021114.000 
205435.700 
8i5678.300 

0.000 
0.000 
0.000 

837889. lCO 
463737'l.OOO 

i455.231 
1121770.000 

221162.200 

1708.541 
199838.900 

5192.134 
14-t22.600 

0.000 
0.000 

902053.400 
55 7290 ! . oco 

1123226 .000 
221162.200 
902063.400 

0.000 
0.000 
0.000 

921678.100 
5559057.000 

1600.752 
1233947 .000 

236124.700 

1879.394 
219822.800 

0.000 
14422.590 

0.000 
0.000 

999423.3GO 
6572330.000 

123':>548.000 
236124.700 
999423.300 

0.0•)0 
0.000 
a.coo 

1013846.000 
riS72;J03.000 

1760.828 
1357342.000 

243072.300 

2067.333 
241805.COO 

O.OCfJ 
0.000 
o.ooa 
0.000 

111':>231.Ci~C 

763 7':>6 ! . 000 

1359103.000 
243877.. 300 

1115231.0CC 
O.OO:J 
O.OCD 
o.ocr\ 

l l 1523 l.OC8 
768313·: .oc: 

------- ------ -- - ------------· --- ------ ----- ------------------------------------------------------------ ------- ·-----· --
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--------·--------------------·-------------·-··· --------------------- COHFAR 2.1 - UfllDO/CZECHOSLOV.1'.KIA JCllH PROG., PR: 

Cash flow tables, production in 1,000 Rs 

Year . 

Total cash inf low 

Financial resources . 
Sale3, net of tax 

Total cash outflow 

Total assets 
Operating costs 
Cost of finance 
Repayment 
Corporate tax 
Dividends pald 

Surplus ( deficit ) 
Cumulatea cash balance 

Inflow, local 
Outflow, local 
Surplus ( deficit ) 
Inf low, foreign 
Outflow, foreign . 
s~rplus ( deficit ) 

Net cashflow . 
(u.T.ulatc.d r.ct cashflow 

2007 

1495013 .000 

1936.910 
1493076.000 

268259.600 

2274.056 
265985.500 

0.000 
0.000 
0.000 
0.000 

1226754.000 
8914314.000 

1495013.000 
268259.600 

1226754.000 
0.000 
0.000 
0.000 

1726753.000 
8914887.00G 

2008 

1644515.000 

2130.600 
1642384.000 

295085.500 

2501.471 
292584.000 

0.000 
0.000 
0.000 
0.000 

1349429.000 
10263 7 40 ..000 

1644515.000 
295085.500 

1349·129. 000 
0.000 
0.000 
O.DOO 

13494?9.000 
10264320.000 

2009 

1808966.000 

2343.664 
1806622.000 

324594.300 

2751.622 
321842.600 

0.000 
0.000 
0.000 
0.000 

1484372 .000 
II74812v.OOO 

1808966.000 
324594.300 

1484372.000 
0.000 
0.000 
0.000 

1484372.000 
11 7 48690. 000 

-------- ---------·-------------------------------------------------------------------------------------------------------·---
BALCO - SPA foils for caj'.Jacitors --· 19.3.1993 
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I Cashflow Discounting: 

a) Equity paid versus Net income flow: 

I 
I 

Net present value .....•........ 3183175.00 at 
Internal Rate of Return (IRREl) -· 155.27 % 

b) !let Worth versus Net cash return: 
Net present value ••......•....• 3197822.00 at 
Interna 1 Rate of l!eturn ( IRRE2) . . 138.41 % 

c) Internal Rate of Return on total investment: 

15.00 % 

15.00 ?; 

Net present value •........•.... 3721046.00 at I5.00 ~. 

I 
Internal Rate of Return ( IRR ) llS.53 % 

Net Worth = Equity paid plus reserves 

I 
---------------------------------------------------------------------------------------------------------------------------
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~,- -~/I}· COMFAR 
---:"- ·~ 2.1 UH 100 

·---------- ------------------··----------------------- ···--·-- -------- COHFAA 2.1 - UUIDG/CZECHOSLOVAKIA JO!llT PROG., Pk.i·. 

Net Income Statement in l,ooo Rs 

Year •..• 

Total sale~, inrl. sales tax 
Less: variable costs, incl. sales tax. 

Variable margin 
As ~ of total sales 

NM-variable cost··., incl. depreciation 

Operationa: margin 
As % of to~al sales 

Co5t of finance 

Gross profit 
A 11 •Jwances 
Taxable profit 
Tax 

llet profit 

Oiv:den<ls ~·aid 

Undistributed profit 
/-cLJ.11ulatr.:1 unJis.ributed profit 

Gross profit, % of total sales 
~et profit, % of total sales 
ROE, llet orofil, ; of equity . 

234200.000 
26646.630 

1996 

419uso.200 
55117.190 

1997 

575645.400 
75418.180 

1998 

633210.100 
82959.980 

1999 

696531.00C 
91255.98C 

--------------- --------------- --------------- --------------- ---------------
207553.200 

88.6~2 

29764.420 

364533.000 
86.866 

56299.600 
_____________ i_ ----------------

177788.~0p 
75.913 

12980.340 

308233.400 
73.450 

25960.680 

500227.300 
86.898 

58766.030 

4414ul .200 
76.690 

23364.610 

550250 .100 
86.899 

61'179.110 

488770.900 
77 .169 

20768. 540 

605275.000 
86.898 

64463.480 

540311. 50•1 
77 .64: 

18172.470 

--------------- --------------- --------------- --------------- ---------------
164808.400 

0.000 
164808. 400· 

0.000 

164808.400 

0.000 
16·1308. 400 

1 o4ao3 .. rno 

70. 371 
70. 3 ii 

l<lf..CO·l 
47 .1,·16 

282272.700 
0.000 

282272. 700 
0.000 

282272. 700 

0.000 
282272. 700 
447001.100 

67 .264 
67 .26·1 

IB·l.933 
SUI?. 

4180'16 . 600 
0.000 

418096.600 
0.000 

418096.600 

0.000 
418096.600 
8651.'i.8JO 

72 .fi31 
i?.631 

2 .'). 9'12 
l'.7.605 

468002.400 
0.000 

468002.400 
0.000 

468002.400 

0.000 
468002.400 

IJ33180 .000 

73 .910 
73.910 

306 .697 
!30. l'i9 

!>22639 .10(\ 
o.oor, 

522639. IO<l 
0.00(; 

:i22639. J0(\ 

0.00(· 
522639.100 

18S53 l 9. 00~' 

75.03S 
75.03'.: 

3:2.5(17 
J.13.957 

ROI, tlct pr.:ifit•intcrest, ~of invest. 
---------------------------------------·------------------------------------ ·------------------------- ---------------------, 
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~- f. ,: •-~ \~.{if fiOM!~o~ 
·--- --------------- - - ---- ------------- ------ ------------- - ----------- COHFAli 2. I - UlllOO/CZECHOSLOVAK!A JOllH PROG., PRAGl 

•· 
Net Income Statement in 1,000 Rs 

Year . . • . 

Totai sales, incl. sales tax 
Less: variable costs, incl. saies t.u.. 

Variable margin 
As % of total. sales 

Non-variable costs, incl. depreciation 

Operational margin 
As % of total sales 

Cost of finance 

Gross profit 
Allc .. ances 
Taxable profit 
Tax 

!let profit 

Dividends paid 
Undistributed profit 
Acc~"T\Ulated undistributed profit 

Gross profit, % of total sales 
Net ~rofit, % of total sales 
ROE, Net profit, ~of equity 
ROI, ~et profit•interest, % of invest. 

2000 

766184. !PO 
100381.600 

2001 

842802.500 
110419.700 

2002 

927082.900 
121461. 700 

200J 

1019791.000 
133607. 900 

2004 

1121770.000 
1-16968. 700 

--------------- --------------- --------------- --------------- ---------------
fi65802,500 732382.800 805621.100 886183.200 974801.600 

86 .898 86 .898 86 .898 86.899 86.899 

67746.310 71357.410 75329.640 79699.060 77598.700 

5980)6.200 66102).300 730291.500 805484.100 897202.900 

78.956 78.432 78. 773 79.083 79.981 

15576.410 12980.340 10384.270 7788.202 5~92.134 

--------------· --------------- --------------- --------------- ---------------
582479.800 

O.OQO 
582.)79.800 

0 .OQO • 

582419.800 

0.000 
582'li'9.ll00 

2·l382'J9. 000 

76 .02_3 
76 .023 

331. 718 
I'i9. in' 

6•18045 .000 
0.000 

6480·t5. 000 
0.000 

648045.000 

0.000 
643045.000 

30863-14. 000 

71'·907 .300 
0.000 

719907.300 
0.000 

719907.300 

0.000 
7llJ907. 300 

3806251.000 

76.892 77.653 
76.8g2 77.6S3 

424.685 471.719 
175. 786 19.; .0% 

798695.900 
O.C,00 

798695.900 
0.000 

798695.900 

0.000 
798695.900 

4604~.+7.000 

78.320 
78. 320 

)23.411 
214.218 

892010.800 
0.000 

892JI0.800 
0.000 

892010.800 

0.000 
892010.800 

5496958.000 

79 .518 
79.518 

58.t.56·1 
738.15t 

----------------------·-----------------
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•® ~ · .. l?COMFAR 
,, 2.t UHIDO 

--- ----- - - - -- -- - - - - - - - -- ---- - - --- -- - - - - - . - - - ----- -- - - - --- - - - - -- -- -- co:-1F AR 2. 1 - uruootczECHOSLOVAKIA JOllH PROG .• PRAGUE 

I 
Net Income Statement in l ,000 Rs 

Year _ ... 2006 200; 2008 2009 

I Total sales, incl. sales taJt 1233')47.00l 1357342.000 1493076.000 1642384.000 1806622.000 

Less: variable costs, incl. sales tax. 161665.60~· 177832 .100 19~615.300 215176 .900 236694.600 

--------------- --------------- --------------- --------------- ---------------

I Variable margin 1072282 .000 1179510 .OOJ 1297461.000 1427207 .000 1569928.000 

As ~ of total Sp1es 86.898 86.399 86.898 86.899 86.898 

I 
Non-variable costs, incl. depreciation 59102.670 64918.390 7!315.690 78352. 700 86093.410 

--------------- ---------------- --------------- --------------- ---------------
OpcrationJI marg;n l0l3179.000 1114592. 000 122t:l45.00~ 1348854.000 1483834.000 

As % of total sales 82.l.09 82 .116 82.m 82 .128 82 .133 

I Cost of finance o.ooo· 0.000 0.000 0.000 0.000 
______________ , 

--------------- --------------- --------------- ··--------------

I 
I 

GroS!i profit 101311~.ooo lll4592 .000 1226145.000 1348855.000 1483834.000 

Allowances 0.000 0.000 0.000 0.000 0.000 

Taxable profit 1013179.0GO 1114592. 000 1226145.000 1348855.000 1483834.000 
' 

Tax 0.000· 0.000 0.000 0.000 0.000 

--------------- --------------- --------------- --------------- ---------------
Net profit 1013179.000 1114592 .coo 122f>l45.000 1348855 .000 1483834.000 

I Dividends paid 0.000 0.000 0.000 0.000 0.000 

Undistributed profit 1013179 .000 1114592. 00'.J 1226145.000 1348855.000 1483834.000 

f1;:cur.1ulat~d ur.distri::iuted profit 6510137 .o.bo 7624 729. O\lO &850874.00G 10199730.C.OO 11683560. 000 

I 
I 

Gross profit, % of total sales 82 .109 82 .116 82 .122 82 .128 82 .133 

tiet. profi r, % c,f total sales 82.109 8:'.. llli 82 .122 82. I<.: 82 .133 

ROE, Net profit, % of equity 663.969 73Cl.428 803.53:! 883.948 972 .405 

ROI, Uet profit•interest, % of invest. 268. 7~. 2')5 .3')'} 324.674 356.816 392 .100 

------------------- ·---------------------------------------------------------------------··-- ------------- -----------------
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